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PREFACE. 


ANOTHER year has been added to our labours, and it is again a pleasant duty to lay before our readers a brief account of the progress 
of the two professions, to the service of which we are devoted. It will naturally be expected that in a vear of severe financial embarrass- 
ment, succeeding also to one so fertile in important results as was tlie last, there must necessarily be a falling off in the amount of what 
would otherwise have been effected, and à delay in the execution of many works, the completion of which is thereby retarded. Our own 
exertions, however, we have not suffered to flag under circumstances so dispiriting, but trust that so far as has depended on us, the present 
volume is worthy of its predecessor, and of the patronage with which our endeavours have been crowned. 


In considering the general features of architecture, we find that the invasion of the Renaissance style, which we announced last year, 
has actually occurred, but bas singularly been accompanied with, or rather smothered by, a resuscitated taste for Elizabethan external and 
internal decoration. Considerable attention has also been devoted to the early antiquities of Moresque architecture. Our own ecclesias- 
tical antiquities, we are happy to mention with praise, have been chosen as the special object of enquiry by a Society of Clergymen at 
Oxford, and thus we are led to hope for an improvement in taste, in a quarter which hitherto has had but too great a part in producing 
the present degeneracy. 


A striking and interesting circumstance to every well wisher of the arts, is the great zeal with which both associated bodies and 
individual members of the profession have engaged in the struggle for maintaining the true principles of competition. Among these 
cases have been the Nelson Testimonial, St. George's Hall Liverpool, and the Royal Exchange, in the still pending contest respecting 
which latter, we believe we may say with truth, “ Quorum pars maxuma fui.” On learningtbe extraordinary attempt to impose a tax of à 
guinea on applicants, for copies of the Instructions of the Committee, we immediately obtained copies both of the instructions and the 
plans, and left them at our office for the free use of any applicant—a course of conduct for which we feel an abundant reward, in tlie vote 
of thanks unanimously bestowed on us by the Manchester Architectural Society. From these exertions hitherto, no immediate fruit has 
resulted, but much has been already attained from the influence which they have had in awakening the public mind from its lethargy, and 
calling its power to a subject so importantly affecting the national glory and the general taste. 


Great progress has been made this year in bringing the accessary science of geology to bear upon architectural pursuits, and with a 
success which must have an influence on the future progress of each respectively. Government issued a commission, composed of 
geologists and architects, to examine the quarries of England, for the purpose of ascertaining the stone best fitted for the construction of 
the new Houses of Parliament. This commission has produced a report which must long be a standard of information to tlie profession, 
and a valuable model in future enquiries. The Goverment has also formed a Museum of Economic Geology, attached to the department 
of Woods and Forests, in which the commissioners specimens are collected, and to which future accessions will be made. Special courses 
of lectures on the connection of these two subjects have been delivered by eminent geologists: at the Royal Institute of British Architects 
by G. F. Richardson, (reported in our Journal), and at the Architectural Society, by E. W. Brayley, jun. Great attention is also paid to 
these subjects in the several faculties of civil engineering. Although not yet brought into immediate connection with architecture, we 
feel it our duty to allude to the discoveries in photograpy by Daguerre and Fox Talbot, and to those in engraving by voltaic electricity 
made at Liverpool. In the British Museum great improvements have been effected, and a Museum of Antiquities lias been formed by 
the city authorities, in Guildhall. We regret, however, that the Soane Museur, the proper Museum of Architecture, as yet manifests 
no progress. The elementary drawing and professional schools throughout the country have exhibited a remarkable improvement, as 
have the schools of design, and the class of decorative artists appears to have attained a higher standard than it ever before reached. An 
act has been passed for giving protection to the copyright of manufacturing designs, and it is to be hoped that this symptom of a better 
system of legislation for art, may be pursued successfully. We may mention here as another legislative act, altliougli not in perfect 


regularity, that an amendment has been made in the Brick Duties Act. 
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Great numbers of churches have this year been erected, and more are in progress, but of works of a high class few have been com- 
pleted. We may however mention the Reform Club; the Club Chambers Association; the Athenæum and Unitarian Chapel, Manchester; 
the Highgate Cemetery; a Conservatory at Chatsworth for the Duke of Devonshire, one of the largest in the world; and a Colossal 

‘Monument in Scotland, to the Duke of Gordon. Many elegant commercial buildings have been erected; and an increased taste has 
manifested itself for public gardens, cemeteries, and other branches of landscape gardening. It is with regret that we are still obliged to 
complain of the little regard that is paid to the maintenance of the public taste, by the managers of the funds for the new churches. As 
to the other arts they are totally neglected, and architects have generally to complain of the niggardliness and inefficiency of the means 
placed at their disposal. In fact the advocates for new churches, like the fitters out of emigrant ships, seem to think that plenty of 
stowage is of much more importance than either convenience or safety. The members of the establishment have a rich inheritance of 
artistical wealth left to them by our ancestors, and they are morally bound to maintain its dignity, yet so far from doing so, they make 
little provision for the future, and take little care for the preservatiun of what they have in hand. We have to regret this year the 
demolition from such neglect of the nave of St. Saviour's, Southwark, a shrine rich in its antiquarian and historical associations, and the 
injury by a most terrific hurricane in the early part ofthe year of the Cathedrals of York, Chester, and St. Patrick's Dublin, and of the Town 
Hall, Birmingham, and subsequently of the Cathedral of Ripon. Repairs and restorations have been effected of Wolverhampton, Collegiate 
Church, Madley Church, the Pilgrim's Chapel Maidstone, St. Mary's Redclitfe, the east end of Guildhall, and many of our Cathedrals. A 
Government grant lias been made for the restoration of the Cathedral of Glasgow, a work meritorious in itself, but an act of local favouritism, 
which has been vainly solicited for other parts of the empire. But a small grant would have preserved St. Saviours. Some slight improve- 
ments have been made in Whitehall, but no measure has been taken to render more worthy of the public a line of communication which 
possesses many interesting monuments, and recalls many historical scenes. The palaces of Whitehall and Northumberland House, both 
have a back view upon this site, and here also are situated the statue of James 2d, the United Service Museum, and the Water Gate. 
The principal foreign edifice completed this year, has been the Winter Palace of St. Petersburg, a work of great splendour and of rapid 
execution, a wonder of power if it were not an emblem of the weakness of the Russian empire. While this monument of selfish 
barbarism has been erected, what has been done for the temporary and permanent welfare of that immense realm? Canals have been 
projected a hundred years, and the only railway is that leading to the palace. 


We have to deplore the loss of two members of the profession, each of whom has left a name, which must long live in its history. 
William Wilkins was the architect of Downing and University Colleges, of the University Club, St. George's Hospital, and the National 
Gallery ; Rudolph Cabanel most distinguished himself as a theatrical architect, and by the improvements he introdueed in many of the 
technical branches of architecture. Mr. Hardwicke has succeeded Wilkins as a Member ofthe Royal Academy, and Mr. Charles Cockerell 
as Professor of Architecture. Architects have as usual been lax in the literary career, but many valuable works have been produced, 
among which we may mention the new edition of the Public Buildings of London, by W. H. Leeds; the Public Buildings of the West of 
England, by John Foulston; the Traveller's Club, by W. H. Leeds; the Ancient Half-timbered Houses of England, by M. Habershon; the 
Suburban Gardener, by J. O. Loudon ; the Architectural Remains of the Reigns of Elizabeth and James 1st, by C. J. Richardson; and the 
new edition of Repton's Landscape Gardening, by J. O. Loudon. 


When we come to contemplate the government measures affecting the engineering interest, we are at once struck by. a combination of 
jobbery, such as no year has hitherto so abundantly produced. Defeated in the House of Commons on the Irish Railway business, they 
managed to perpetrate the Shannon Navigation job; aud again repulsed by the public voice on the Steam Vessels Accidents Commission, 
hydra-like they bring out a new report on Railways, teeming with all the elements of fertile mischief, at the very period when their own 
officers lad exposed in the case of the Caledonian Canul, the consummated evils of a long process of ignorance and mismanagement. One 
of their last acts has been the appointment of a commission, to investigate the Harbours on the south coast of England, and amother to 
decide on the competing railway lines to Scotland and Ireland. The results of these two measures the experience of their predecessors has 
taught us to look to with dread, and we have little hope from their origin of any error in our proguostic. It is to us a matter of consola- 
tion that we have not been remiss in opposing so far as in us lay, measures so fraught with iniquity, and we believe we may say with some 
little effect, but it depends neither on our temporary exertions, nor on those of others to combat this growing evil, it requires the united 
energy of every person interested, to resist a series of measures which are confined to no party and to no set of men, but are part ofa 
system taken up with the robes of oflice and uniformly pursued by the most opposite in opinion. The civil engineers bave an immediate 
interest iu exerting themselves for this object, as the certain result of govermnent success in this system must be to reduce the members 
cf the profession here as abroad, to be the liveried sycopliants of the government, instead of the independent officers of the public at 
large. To resist these attempts on tlie part of the government authorities, a Railway Society has been formed, although, we believe, mot 
conducted with tlie spirit necessary to ensure success. 


A circumstance greatly affecting the mechanical members of the profession, is the great development given to public taste for 
subjects, by the successful results of the Leeds and other Mechanics’ Exhibitions, Some experiments, interesting to the profession 
generally, have been made on the explosion of mines, and charges of powder under water by voltaic electricity. 


The agitation in the early part of the year respecting the Great Western Railway enquiry, subsided on the decision of the proprie- 
tors of that undertaking, to continue thé plans of Mr. Brunel. The second Report of the Committee on Railways is only valuable from 
its statistical facts, which show indisputably the necessity for lowering the present high fares. Above one hundred and fifty miles of 
railway have this year been opened, of which the London and Croydon, and Aylesbury branch have been opened throughout, and the 
following partially, the Eastern Counties to Romford ; the York and North Midland from York, to the Leeds and Selby Railway ; the 
Nouthamptou from Hartley Row to Basingstoke, and from Winchester to Southampton; the Great Western from Maidenhead to 
Twyford; the Manchester and Leeds, from Manchester to Littleborough ; Birmingham and Derby; Midland Counties; and Glasgow; 
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Paisley aud Ayr, from Ayr to Irvine. The system of galvanic telegraphs on the Great Westem Railway, established by Professor 
Wheatstone, has completely succeeded. Several foreign railways have been opened, among which are the Versailles, Amsterdam and 
Utrecht, Taunus, and Emperor Ferdinand's from Vienna to Brunn. For ordinary roads active exertions ure now being made to introduce 
wood pavements, 


We have already mentioned that a commission has been directed, to examine the harbours between the Thames and Portsmouth, and 
we may farther state that the hydraulic department of engineering has this year effected many important improvements, and shows an 
energy which promises much more. ‘The works in the Wash -are continued with success, and active measures have been taken for the 
improvement of the north west coast. The Mersey, Ribble and Wyre have been deepened, and important plans are in agitation for 
effecting the remaining objects. After many suggestions from different quarters, actual experiments have at last been made on the 
propelling of vessels on canals by locomotive engines on the banks, and with such success as to leave little doubt of the permanent 
establishment of this mode of transit. Experiments have also been made on the use of steam vessels on canals. At Cardiff, extensive 
docks have been formed at the expense of the Marquis of Bute. One of the finest hydraulic works of the year, has been the river wall 
for the new Houses of Parliament. In France much attention has been directed towards the improvement of their harbours, and a pre- 
liminary grant of nearly two millions sterling has been made for this purpose. 


Steam navigation maiutains the interest which it excited last year, and lias received many important accessions.—A vigorous 
attempt has been made by government to establish over it a spy and job system, but it is to be hoped that the miserably trifling results 
of their intrigues, will induce them to give up this barefaced attack , no exertion must however be omitted by all parties steadily to resist 
the obnoxious measure. The utility of iron stem vessels seems to have been fully established, and they have been most extensively 
used, particularly for river uavigation.—Many also have been sent to distant parts of the empire, and to foreign countries. Their success 
has led to the employment of iron as a general material for ship building, and the example of the Ironsides has been followed by the 
building of many other iron sailing vessels. The experiments on the Archimedes and other vessels have been continued, but have led to 
no permanent results, the French steamer Veloce was unfortunately burned, but a sailing vessel called the Vernon, is making a voyage 
to the East Indies, provided with a new kind of propeller. Professor Jacobi has made some experiments on the Neva, with a boat 
propelled by electric apparatus, but these like the previous attempts ofthe Americans have been hitherto inefficient. The steam navy has 
been greatly increased, and the dockyards improved, at Woolwich a central establishment has been formed. Among the vessels launched 
are the Cyclops (the largest steam frigate in the world), the Hecla, the Stromboli, and the Prometheus. For the East Indian navy have 
been built the Sesostris and the Queen. The adoption of large hollow shot as an armament for this class of shipping has greatly 
increased its efficiency. Sweden, Russia, and Holland, are among the foreign powers who have shown attention to their steam navy, to 
which our English vessels have served as models. Transatlantic steam navigation has been increased by the accession of the British 
Queen steamer, and government has entered into a contract for the conveyance of the mails by steam from Liverpool to Halifax, Boston 
and Quebec. The company for steam navigation to India by the Cape, has been discontinued, and their large class steamer sold ; for the 
line by the Red Sea, however, the East India merchants have raised a hundred thousand pounds. Dunkirk and Rotterdam may be 
mentioned as rising steam ports, and Hull has by this mode of communication, successfully increased her eastland trade. The French 
have made their steam voyages to Russia productive of great commercial advantages in the sale of articles of luxury, and they have 
greatly extended their steam commercial marine. 


Engineering literature has been increased by the production of many valuable works, most of which, even in the present progressing 
age of stience, must remain standard works in the library. The mental labours of the profession have not indeed been of less importance 
than those in the field, and as great care has been shown to leave our successors good instructions asgood examples. We may enumerate: 
Sections of English Railways, by George Bradshaw; the London and Birmingham Railway, by Thomas Roscoe and Peter Lecóunt ; 
Illustrations of Mechanics, by the Rev. T. Moseley ; the Practical Treatise on Bridge Building, by E. Cresy; on Steam Boilers, by Josiah 
Parkes; the "Theory, Practice and Architecture of Bridges, by James Hann and William Hosking; On Oblique Bridges, by George 
Buck; On Arithmetical Perspective, by C. E. Bernard; On Steam Engine Boilers, by R. Armstrong; On the Construction and 
Formation of Railways, by James Day ; and on the Construction of Oblique Arches, by John Hart. 


The faculties of Civil Engineering, established in different Universities during the last year have gone on witli success, and that at 
King’s College, London, has particularly distinguished itself by improvements in instruction, and by the zeal of its professors. The 
University of London has announced its intention of granting diplomas for attainments in Civil Engineering, but on what basis they 
proceed we have not yet been able to learn, If the previous course required for this be similar to that required for their other degrees, 
it may be very difficult, and very useless; an engineer would rather have in his employment a working man than a college diplomatist. 
Attempts are now being made to establish a College for Civil Engineers, which it is to be hoped may be eonducted on such principles as 
to render it useful. 


A monument to Telford, has been completed, and p'aced in Westminster Abbey, and a handsome testimonial has been presented to a 
living engineer, Robert Stephenson, for whom also a statue is contemplated. Biographies and memoirs have been published of Watt, 
Telford, Trevithick, and James. 


The proceedings of the several professional societies, this year, have been such as to maintain their previous high reputation. The 
several architectural bodies, the Royal Institute, the Architectural Society, and that at Manchester have applied themselves with vigonr to 
obtain a fair system of competition, and have shown every attention to the improvement of their members, by courses of lectures on the 
collateral sciences, and by the distribution of prizes. The Royal Institute of British Architects has conferred a testimony of esteem on 
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one of its officers, Thomas Leverton Donaldson, whose services have been long and publicly known. To the Manchester Architectural 
Society we feel indebted for a tribute of praise to which we have already referred. In Ireland an Institute of the Architects of that 
country, is in a promising state of progress, but we regret that the efforts for the establishment of a similar one in the United States, have 
proved abortive. The Institute of Civil Engineers has maintained a high rank, and the president has worthily followed the example of 
his brother president, the noble Earl De Grey, in his sedulous attention to the duties of his office and the interests of the society. The 
Military Engineers have published the Third Volume of their Transactions, which well keeps up the reputation of its predecessors. In 
tlie United States an attempt is now being made to establish an Institute of Civil Engineers, which we earnestly hope may be crowned 
with success. 


Having dismissed the general interests of the two professions, we believe we may refer to our exertions with some complacency. We 
announced last year that the pressure of matter would oblige us to increase the size of the Journal, and we have accordingly, with the 
exception of one number, issued during this year an enlarged edition at one shilling and sixpence. That this was called for by 
the wants of our subscribers has been proved by the successful results of this measure, and we trust that we may appeal to 
our columns whether we have exerted ourselves in a manner worthy of this support. In the present volume will be found nearly five 
hundred closely printed pages, and above two hundred wood engravings, among which are those of the Synagogue in Great St. Helen's, 
the Atheneum Derby, the Pont du Carrousel, Bow Bridge, the Arc de l'Etoile, the Nelson Column, and the Club Chambers Association. 
There will also be found the Reports on the Great Western Railway Enquiry, on Steam Vessel Accidents, on the Caledonian Canal, 
and on the Stone for the New Houses of Parliament; a series of papers by Ralph Redivivus, Candidus, and on the Theory of the Steam 
Engine, by A. Aristides Mornay; on Railway Curves, and on Harbours, a Memoir of Trevithick, the Designs for the Nelson Memorial ; 
and translations from the French of Arago’s Life of Watt, and De Clairac’s Ancient Marbles. 

To.our correspondents we have been much indebted for their valuab!e contributions on many occasions, and we can assure tliem, 
sincerely, that nothing shall be wanting on our part, at all times to show every attention to their communications. The Journal has 
always been open to every thing of merit, and, we trust, we shall never be found remiss in doing justice to any subject committed to our 
charge. 
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The references to the plan of the ground-floor of the front building 
&nd lower part of the synagogne are as follow :— 

A. Open vestibule or loggia, with arches on coupled Tuscan 
columns ; 29 x 14.6’. 

B. Inner vestibule or corridor, communicating with J. J., the stair- 
eases to the galleries. 

C. The open area or floor of synagogue, 23 feet wide, between the 
lower sittings, F. F. 

D. The readers’ platform.— G. G. Waterclosete.—H. Office.— 
I. Strong closet.— K. K. Staircases in the private residences.— 
L. Secretary's residence. — M. Warder's residence. 


In the other plan is the committee-room, 46 x 22 feet, and O.O.O. 
the ladies’ galleries. 
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REVIEWS. 
A Treatise on the Law of Dilapidations and Nuisances. By Davin 
GisnoN, Esq., of the Middle Temple, Special Pleader. London: 


J. Weale, 1838. 


Architecture has its jurisprudence as well as medicine, and 
equally as connected with the rights of property, as a matter of 

lice, it has been necessarily the subject of extensive legislation. 

oming more within the province ofthe lawyerthan of the builder, and 
being a subject in which the latter is not tam Marte quam Mercurio, 
we derive the greater pleasure from seeing it in the hands of one 
who is best capable of doing justice to its technicalities. The utilit 
of its study is so evident, that there is indeed scarcely a day in whi 
its necessity is not impressed. Its extent, too, is so great, that 
almost every branch requires a separate treatise, and it comprehends 
the laws of contracts, awards, fixtures, dilapidations, nuisances, 
buildings, sewers, drainage, prescriptive right, highways, &c. 

Mr. Gibbon has already obliged the profession with a work on 
the law of fixtures, and we are now indebted to him for one on 
dilapidations. It does not diminish the confidence derived from its 
predecessors, and is written in a plain and intelligible style, and sup- 
ported by numerous legal authorities. 

In the introduction, the author has given a general view of the 
law on this subject, and then enters into the detail of its branches in 
the subsequent chapters. In the first chapter we find the law of 
dilapidation as it affects ecclesiastical structures and lands. The 
second exhibits, with equal skill, this law as it regards leases, either 
for life or during a term of years. From this chapter we shall 
make a few extracts, and show our readers with what ability Mr. 
Gibbon has treated his subject, although we must necessarily omit 
the references to the notes. These, indeed, form a most valuable 
and extensive portion of the work, and illustrate, by various autho- 
rities, the law as explained by the author, 


For the natural decay of buildings, which is the inevitable effect of time 
or for fair and ordinary wear, a tenant for years is not, generally speaking 
chargeable ; but for extraordinary decay, caused by suffering the premises to 
be exposed to the elements, or for accidents happening during the term, the 
tenant is liable. Suffering houses to be uncovered, whereby the spars or 
rafters, planchers, or other timbers, become rotten, is waste; but barely 
suffering them to be uncovered, without rotting the timber, is not waste. 
Where, after the determination of a yearly tenancy, the landlord had an esti- 
mate made of the sum pace to put the house into complete and tenantable 
repair, and brought his action for that snm, Lord Kenyon said, “ That it was 
not to be permitted to go for the damages so claime A tenant from year 
to year was bound to commit no waste, and to make fair and tenantable re- 
pd. such as putting in windows or doors that have been broken by him, so as 
to prevent waste and decay of the premises; but that, in the present case, the 
plaintiff claimed a som for putting a new roofon an old worn-out house." Ia 
another case, where plaintiff declared on a contract by defendant to deliver up 
premises in same state as he received them, and merely proved a tenancy from 
year to year, Gibbs, C. J., nonsuited the plaintiff, saying, “ That the obligation 
was stated too largely. Can it be contended,” he continued, '* that a yearly 
tenant would be bound to rebuild if the premises werc destroyed by accidental 
fire, or if they became ruinous by any other accident? He is only to use them 
in a husband-like manner ;" that is, with ordinary care. In Anworth v. John. 
son, an action against a yearly tenant, it appeared that the stairs of the house 
were worn out, new sashes were wanted, the doors were rotten and falling to 
pieces from decay, latches, keys, and locks, were broken and damaged, and 
a panel of a door was broken, Lord Tenterden, in summing up, said, ** It 
appears this was a very dilapidated house, whenthe defendants took it, and they 
have had a very considerable quantity of work done upon it. The first ques- 
tion is, what are the things an occupier of a house from year to year is bound 
todo? He is oaly bound to keep the premises wind and water tight. A 
tenant, who covenants to repair, is to sustaia and uphold the premises, but 
that is not the case with a tenant from year to year. A great part of what is 
claimed by plaintiff consists of new materials, where the old were actually 
worn out; for thatthe defendants are clearly not liable. But if you think that 
defendants have done all that tenants from year to year ought to do, consider- 
ing the state of the premises when they took them, the defendants are entitled 
to your verdict." 7 : 

The covenant to repair must be construed with reference to the nature and 
condition of tbe building as to age, &c., though it must be concluded that 
the house was in proper and durable repair at the time of the demise. If it 
appear that the. covenants have beon substantially complied with, and the 
buildings are in as good condition as, considering their nge, they might 
reasonably be expected to be, the landlord will have no right to complain of di- 
lapidations. For this we have the high authority of Tindal, C. J., in three 
several cases. In Harris v. Jones, the covenant was to leave the premises in 
good and substantial condition. It appeared, on the part of the landlord, that 
glass in the skylight was broken to tha amont of 40s., that iron rails, tiling, 
and coping, were dilapidated. On the part of the tenant it was proved, that 
he bad laid out considerable sums in repairs during the term, and that the 
premises were, in the whole, in tenantable repair, and in a better state than 
when demised. The Lord Chief Justice said— The question is, whether the 
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covenant bas been substantially complied with? The defendant wasonly bound 
to keep up the house as an old bouse, not to give the plaintiff the benefit uf 
new work." The Jury found for the defendant. Aguin, in Gutteridge v. 
Monyard, the same erudite Judge remarked— Wherever an old building is 
demised, and the lessee enters into a covenant to repair, it is not meant that 
the old building is to be restored, in a renewed form, atthe end of the term, 
or of greater value than it was at thecommencement. What the natural ope- 
ration of time, flowing on effects, and all that the elements bring about in di- 
minishing the value, constitute a loss, which, se far as it resulta from time and 
nature, falis upon the landlord. But the tenant is to take care that the tenements 
do not suffer more than the operation of time and nature would effect. He is 
bound, by seasonable applications of labour, to keep the house, as nearly as 
ible, in the same condition as when it was demised. If it appear that he 
Pii miade these applications, and laid out money from time to time upon the 
premises, it would not, perhaps, be fair to judge him very rigorously by the 
reporta of a surveyor, who is sent on the preinises for the very purpose of find- 
ing fault.” 
b^ sin, in Stanley v. Twogood, where the covenant was to preserve, kecp, 
and have the house in good and tenantable order and repair, Tindal, C. J., 
beld that the question was, whether the house was in a substantial state of re- 
pair, as opposed to mere fancied injuries, such as a mere crack In a pane of 
glass, or the like. That although the state of repair at the time of the demise 
was not to be taken into consideration, yet it would make a difference whether 
the house were new or old at the time of the demise. 

In Marke v. Noyes, Abbott, C. J., held that under a covenant substantially 
to repair, uphold, aod sustain, the tenant was bound to kcep up the inside paini- 
ing. This, it will be perceived, is requiring such a tenant to do more than 
the incumbent of a benefice. The decision does not appear to have been very 
deliberate, and is not altogether consistent with those subscquent judgments of 
Tindal, C. J., and therefore I think cannot be safely relied on. It is usual in 
leases specially to provide for painting at stated intervals, 

From these cases it will be seen, that principles of law are not strictly en- 
forced in considering what aro dilspidations; that of minute defects the law 
takes no notice, “ de minimis non curat lex." Therefore, unless the premises 
have been much neglected or misused, and are in a much worse condition than 
they ought to be, it will not be safe for a landlord to take legal measures 

ainst his tenant: although, where there are substantial dilapidations, these 
minute defects may and should all be taken into account. 


The following explanation of the law, with regard to the manner 
in which the tenant is bound to repair dilapidations or restore 
their value, does not appear to be supported by any legal decision of 
the judges, and this we regret, for it is a point of great moment to 
the profession. Certainly, most of the decisions of Tindal (Chief 
Justice), have a tendency this way; and there is very little doubt 
that if the question wus to come before that judge, he would take 
the same view of the law as laid down by Mr. Gibbon. 


Where any part bas fallen away, the tenant is not bound to replace it with 
new materials, but only with materials of the same value and in the same 
condition as those deficient ought to hnve been, had they only been subject to 
ordinary decay and wear, except from accident or exposure to the weather. 
In determining this, reference must be had to the age of the huilding at the 
time of the lease granted, and to the duration of the lease, and so much ought 
to be deducted from the cost of new materials as it may be supposed they 
would be depreciated in value by ordinary wear during the period the materials 
to be supplied have formed part of the building. Mr. Woods thinks, that in 
hardly any case could the landlord require more than three-fourths of the new 
value, aad none would occur in which one-fourth ought not fairly to be de- 
manded. 


Chepter III. explains the law regarding dilapidation by tenant, 
without impeachment of waste. 

Chapters IV. and V. point out the law when the property is 
mortgaged, and held by joint tenants and tenants in common, 

Chapter VI. relates to y-walls and fences. The author ex- 
plains numerous points of law concerning the Building Act, which 
probably has caused more misunderstanding and litigation than any 
other Act of Parliament; several attempts have been made to amend 
it, but all to no purpose. We shall give one extract from this 
chapter, to point out an error regarding the time at which it is impe- 
rative to deliver accounts concerning the re-building of party-walls :— 


Within ten days after the party wall is built, or se soon after as conveniently 
may be, the builder is to leave at the adjoining house, &c., a true account of 
the number of rods in the party wall, &c., for which the owner of the adjoining 
building is liable to pay, of the deductions to which he is entitled, and an ac- 
count of nll other expenses and costs, 

The express directions of the Act are—that the account shall be 
delivered within ten days after the party-wall shall be built; it says 
nothing about * or so soon as conveniently can be.” This ought to 
be impressed upon the minds of every architect or surveyor, for we 
know instances in which parties have failed in recovering the value, 
in ners of the omission to deliver the account within the 
ten days. 

Chepter VII. explains the law relative to churches; Chapters 
VHI. and IX, highways, bridges, sewers, sea walls, &c,; and 


Chapter X. is one of considerable importance; it explains the law 
touching nuisances, in which the author has taken considerable pains 
and trouble to collect numerous decisions as to what may be consi- 
dered a nuisance. We shall give two or three extracts to show the 
able manner Mr. Gibbon has treated the subject. 


In determining what acts are nuisances, we must ascertain the extent of the 
possessions of our neighbour; and here we may refer to the maxim of law, 
that he to whom the soil belongs is entitled to all the space of air above to 
the sky, and of the earth below to the centre. His rights extend perpendicu- 
larly above and below bis own land, and not laterally, so as to claim any use 
from the earth beneath or the air above the adjoining land. It is, therefore, 
not only a nuisance to cause an encroachment or injury to the soil of a neigh- 
bour, as if John build a house overhanging the land of Thomas, whereby 
the rain falls upon Thomas's land, and injures it; but also if John corrupt or 
annoy the air over Thomas's land by noisome smells or deafening noises, it is & 
nuisance. But if John, by building or otherwise, exclude from the land of 
Thomas the air flowing over his own land, and the light which comes through 
that medium, he does nu more than he has a right to do. 

It is not every disagrceable smell or noise which I cause on my land, and 
which the wind wafts to my neighbour's, that will give him a right of action ; 
it must arise, it would seem, from some permanent cause, and occasion him 
continual annoyance and discomfort; and that to a degree sufficient to depre- 
ciate the value of his dwelling-house, and render it less eligible in consequence 
of the neighbourhood. 1 cannot be restricted in the fair and reasonablo use of 
my land by any delicacy of sense or peculiarity of habit of my neigbbour. A 
swiue-sty, limekiln, privy, smith's forge, tobacco-mill, tallow furnace, and gless- 
house, set up neara private residence, havo respectively been held “nuisances, 
And so a mill for steeping sheep-skins, by which the air was corrupted; a 
building for manufacturing acid spirit of sulphur, which occasioned noisome 
and offensive smells ; a place for slaughtering horses. It is not essential that 
the stench raised should be unwholesome; it is sufficient if it renders the en- 
joyment of life and property uncomfortable. . . 

Easements over a neighbour's land can only be acquired by grant or by pre- 
scription, which raises the presumption of a grant. Grants of casements are 
either express or implied. An express grant needs not observation; a grant 
of an easement is implied in the following case. Whero a man, having built 
& house upon bis own land, conveys tbat house to another, he thereby impliedly 
grants the easement of light over hia own land to the windows of the house, 
as it then stands, and neither he, nor any person claiming under him, will be 
permitted to derogate from his grant, and build upon the adjoining land to the 
obstruction of she light. And, in like manner, where an unfinished house is 
granted with openings for the windows, or ground is leascd upon condition that 
the lessee shall build thereon in a specified situation according to acertain plan, 
the gantor or lessor, or those claimmg under him, cannot build upon the ground 
adjoining, so as to darken the windows of the house, when finished according 
tothe plan. And where a house and the land adjoining are conveved at the 
same time to different persons, and the land is described as building land, the 
purchaser of the land cannot build so as to obstruct the windows of the house, bee 
cause it must be presumed that the easement of light was conveyed as appurtenant 
to the bouse, and the land was conveyed subject to that easement. . a 

The prescriptive period of twenty or of forty years must be the period next 
before the commencement of the action or suit in which the claim is brought 
into question. And, therefore, where a party brings an action for the obstruc- 
tion of his light, he must prove that he has bad the uninterrupted use of the 
light for the twenty years immediately preceding the action. 

The usage must have been uninterrupted, but no act or matter is deemed an 
interruption, unless it has been submitted to, and acquiesced in, for one year 
after the party interrupted has had notice thereof, and of the party making or 
authorising the same to be made. Thus, if windows bave existed for twenty 
years, an occasional obstruction will not affect the prescription; but if any 
such obstruction has continued unabated for a year, the prescription will be 
wholly destroyed. In like manner, if the owner of the house has pulled down 
his house, and not rebuilt it with windows in the same situation within a year, 
or has blocked up the windows for a year, his right will be gone. Thongh e 
disuse of the right for a shorter period would not, I apprehend, be deemed an 
abandonment thereof, so as to interrupt or destroy the Iren. 

A prescription for the use of light may bo destroyed by an alteration of thy, 
manner in which it is enjoyed, as by altering the size or situation of the apers’ 
tures through which it is received. Thus, where a party, having the right te 
ligbt, carried out tbe wall of bis house, and made a bow window in the new 
wall, in the same elevation as the former one, it was held that the easement 
was gone, since he had no right to receive the light through the new window. 
But it has been eonsidered that the enlargement ofan ancient window will not 
of itself destroy the prescription, so as to entitle the owner of adjoining land to 
obstruct the passage of light into any part of the spaco occupied by the ancient 
window. And wherea building, which had been a malt-house, w t :cone 
verted into a dwelling-house, Macdonald, C. B., ruled that it was stil} :ntitled 
to so much light as was sufficient for the purpose of making malt, though not 
to any greater quantity. And where a party was entitled to lights by 
means of blinds fronting a garden, and took away the blinds, and thereby 
opened an uninterrupted view into the garden, Lord Kenyon held that the pro- 
prietor of the garden was not justified in making an erection which diminished 
the light heretofore coming into the house through the blinds. From the 
modern decision of Garritt v. Sharpe, it would seem that, inallthese cases, 
it ought to be left to the jury to say whether the nature of tbe aperture is 
essentially changed. Where there is a right to pen back water by means of a 
dam, and the dam is destroyed, the party bus no tight to erect another dam im 
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a different situation. And where one hasa right to ancient pits by the side of 


a rivulet, for the watering his meadows and cattle, and they are choked with 
mud, he may cleanse, but cannot enlarge them, or dig other pits. 


We have made several extracts, to show the value of the book to 
the architect and surveyor; it has our entire approbation, and 
r. Gibbon's existing contributions, in the 
hope that he will again devote his ability to the elucidation of some 


we are encouraged by 


other branch of architectural jurisprudence, 


Companion to the Almanac, for 1839. Knight and Co. 
By this time, most probably, the 


assure 
Yet, as our conjecture is grounded chiefiy upon the belief that they 


would procure it if aware of the highly interesting architectural 
notices it contains, we shall make a few extracts from it, more 


ene as there is nothing whatever either on the title or in the 
adv 


ertisements of the publication to point out that it affords the 
kind of information just alluded to. 

The * Companion" may be truly characterised as an exceedingly 
valuable annual multunt in or, besides many scientific articles 
and statistical reports, it gives abstracts of Parliamentary documents 
and acts of Parliament, a chronicle of the session of Parliament, 
a list of public petitions, and a chronicle of occurrences. Another 
very useful feature, though a minor one, is the necrological table of 
literary men and artists, both foreign and e e After this men- 
tion of the usual contents in general, we shall particularise those 
alone in the present volume which are akin to the character of our 
own Journal; we, therefore, point out the two articles on “ Steam 
Navigation" and the ** Railways of Great Britain." 

The buildings most fully described are the Synagogue, Great St. 
Helen's; the interior of the Fitzwilliam Museum; the Eastern 
Institution ; the Railway Terminus, Euston-squure; the London and 
Westminster Bank; the Atheneum, &e., at Derby ; and the Victoria 
Rooms, Bristol. Many others, however, are spoken of or commented 
upon, including those at the Highgate and Norwood Cemeteries. 
Referring for these to the publication itself, we shnll extract only 
what is said of Hicu CrirrE, Hants :— 


The splendid mansion of Lord Stuart de Rothesay, which, after having been 
in progress for many years, has now so far advanced towards completion that 
many of the apartments are fitted up. Tbe style adopted for the exterior is 
net a little remarkable, being formed upon continental models of domestic 
Gothic, contemporaneous with our English Tudor, and, independently of its 
novelty in this country, highly striking for the richness and variety of the 
details, and the care and precision with which they are wrought. The prin- 
cipal fronts are entirely of stone, and that facing the sea has, in addition to a 
profusion of other decorntions, a parapet à juur, or of open work, forming 
Tüottoes and inscriptions in Gothic characters. On this side subordinate 
ranges of building branch out from the body of the mansion, so as partially 
to form a kind of court, enclosed by three sides of au octagon, whose eleva- 
tions, although somewhat different in design, all agree in being elaborately 
enriched. Among other distinguishing features is a magnificent oriel, forming 
an open tribune or balcony gallery on the level of the upper floor. The north, 
or other principal front has a spacious arched carriage porch, flanked by lofty 
octagonal turrets, which latter are crowned by ogive dome roofs and finials; 
and between them is the splendid window, and decorated gable, which form 
that end of the entrance hall. This hall, which is about sixty feet in length, 
by nearly forty in height, has also a range of windows in the upper part of 
each of its sides, the wall beneath them being wainscotted, and panelled with 
reliefs in stone. The pavement is inlaid somewhat after the fashion of mosaic, 
in patterned compartments, variegated with numerous badges and devices; 
and the ceiling, or roof, is of oak timber, carved. At the north, or entrance 
end, is a handsome stone screen, with a gallery above it, immediately under 
the great window, which is entirely filled with compartments of paintiag 
representing the genealogy of Jesse. At the opposite end is the staircase, 
consis’ of an ascent on each side, in a single flight, with a superb railing 

wrought metal highly gilt. Between these flights of stairs is the door 
leading into the ante-saloon, a spacious octagon fitted up in the Louis 
Quatorze style, in carved oak and gold, and with costly marble doorcases. 
This room communicates with the principal apartments—viz., the state draw- 
ing-room, library, dining-room, &c. i 


Dibdin’s Northern Tour—(continued). 

We now resume our notice of Dr. Dibdin's Tour, and proceed to 
cull from it the chief information it contains as to the modern build- 
ings and architects of Scotland. Most of the latter, who are noticed, 
by him at all—for we have not met with the name of Mr. Burn, 
although we have heard him spoken of as a man of very high abilities 
and attainments, and zealously devoted to his art—are spoken of in 
terms of unqualified praise: we hope justly so, for to say the truth 
the Doctor deals so largely in puff that big praise goes for very little, 


greater part of our readers will 
have provided themselves with this little work, and could we be 
f that such were really the ease, we should not return to it. 


Of the wholesale puff wc have a choice specimen, when he calls 
* Auld Reekie,” or the * Modern Athens,” as it has heretofore been 
styled, * a City of Palaces, the Genoa or THE Nonrun." Both 
the italics and the capitals are his own, and are, no doubt, intended 
to give all possible emphasis and energy to the compliment. Yet 
one more mal-a-propos could hardly have been stumbled upon; since, 
80 far from looking like a city of palaces, diners. has far more 
the appearance of city of barracks; nor can anything be more, dis- 
similar than the style of its architecture and that of Genoa, the one 
being as naked and frigid as the other is exuberant and pompous, 
What could have caused the Doctor to utter such rhodomontade ? 
Was it the effect of one of those symposia which he chronicles with 
so much gusto? Very eins it might ; since, otherwise, it is per- 
fectly unacconntable. One thing is certain, that there is nothing 
whatever in thc book to bear out this assertion; whereas he might 
very well have cut short some of his gossip, and employed himselfin 
pointing out and describing some of tle architectural features that 
entitle Edinburgh to the epithet of the Genoa ofthe North. Or else, 
instead of giving views of its most dismal and downfally holes and 
hovels, and such exceedingly uninteresting, as well as hackneyed 
subjects, as the Regent Murray’s house, he might have favoured our 
eyes with some specimens of its magnificence. Without perplex- 
ing ourselves any further by questions and remarks that must be 
rather perplexing to the Doctor himself, we will begin quoting at once. 

With all its architectural attractions, the New Town of Edinburgh ia de- 
fective in two material points. It wants a fine church, and a noble square. 
The church of St. George, at the western extremity, is a dwarfish represents. 
tion of St. Paul's at a distance, if its dome only be considered. At hand it 
shrinks into insignificance, and is flatand tame. There is no bold projecting 
Portico, and the quantity of dull surface above the entrance, to the springing of 
the dome, is a sad and striking failure. The church of St. Andrew, at nearly 
the eastern extremity of George-street, is a most inconceivable failure. 


This, it must be owned, carries something to the debit side of the 
account, though by no means so inuch as ought to be, for o great 
many more deficiencies, defects, and failures, might be pointed out, 
while there is scarcely a modern building that rises above mediocrity 
of design, or of which more can be said than that it is endurable. In 
venturing, however, to find fault, and that, too, in the most unquali- 
fied manner, with St. Andrew’s, the Doctor quite upsets Mr. Britton’s 
opinion ; for if we may rely upon the taste and critical acumen of the 
latter antiquary, “ it is distinguished by its fine tapering spire, and a 
bold Corinthian portico.’ For our part, we greatly incline to 
the Doctor's opinion, and even Britton's own plate of it quite con- 
firms it, since at all events it there looks like “an almost incon- 
ceivable failure. In likening St. George's church to St. Paul's, the 
man of * Bokes" seems to speak by the book, and after the fashion of 
that which tells us St. Paul's at Liverpool is a miniature imitation of 
St. Paul's at London. To be sure a dome is a dome all the world 
Over; but the man, and much more the critie, who can perceive any 
semblance between that at Edinburgh and the one in London, is in 

t danger of mistaking his wife's bonnet for his own beaver. 

That the Doctor did not bestow the epithet he has chosen for 
Edinburgh unadvisedly, is evident enough from the first sentence in 
the following quotation, where he speaks of some of the living Scotch 
architects. 

I have more than once called Edinburgh a City of Palaces. Of course 
architecture is the sole means of achieving this splendid result; but if the 
materials for building were not at once abundant and lasting, as well as pic- 
turesque in tint, such an effect would with difficulty be produced. Where 
to begin? Howto describe? Hic labor—hoc opus est.” 


This, it must be confessed, is exquisitely naive: how to eulogise— 
there seems to have been the puzzle. 

But it cannot be done successfully—at least to my own taste. Here is James 
Gillespie Graham, Esq, with a genius all over Gothic; rich, original, 
tastefal.* Would that be were employed to case the whole of the Castle in a 
coat, cut according to the fashion of the early part of the fifteenth century. 
Then, again, I would have him put an ecclesiastical vestment over the whole 
of St. Giles’s, or the mother-church, in the fashion of the fourteenth century. 


He would do it con amore ; nor would he displease his own times or posterity 
if he raised the tower a es fifty feet, and reconstructed the “imperial crown" 
, upon more intelligible principles of Gothic art. 


npo as it is call. 
In Grecian and Roman architecture a love of taste, and yet more of truth, 
induces me to place Mr. Playfair at the head; simply because he has not only 


* We cannot withhold the Doctor's own note here introduced. '' My friend, Mr. 
Mackenzie, took me one day to call upon Mr. Graham, more especially to riew his de- 
sign for the new House of mons on the Gothic plan. It is very magnificent; but 
DE in too detached bnildings; while Mr. Barry's, on the contrary, irom its con- 

Inuity, has too much the air of a large manufactory, which, however, may be broke 
(broken) by a boldness and variety of relief in the external ornaments. Mr. Graharm's 
talents are likely to be successfully employed in the restoration of iene Cat i 
We should like very much to know what are the manufactories of which Mr, Barry's 
design hes at all the air of, 
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had the opportunity of doing pon things, but of doing them well, His Aca- 
demy of Painting, &c., is doubtless his masterpiece ; but for just proportion, 
it should Jose just one-fourth of its length. But the pride and glory of Mr. 
Playfair's interior, is the Library-room in the University of Edinburgh. It is 
at once lofty, broad, and commodious, and of a very singular construction in 
the arrangement of the shelves for the books. There és a point where you 
may stand, and although the room be one hundred and ninety feet long in the 
clear (longer than any library at Oxford), yet yon shall not obtain the sight of 
a single volume. The ceiling is lofty and gilded; but why does good Mr. 
Playfair consider burnished gold to be a heresy? In sucha magnificent into- 
rior you can hardiy be too brave and saucy in the upper ornaments. 


** Saucy" is a rather queer—certainly not very tasteful expression, 
except as it may serve to denote that poignancy of flavour so greatly 
studied by artists of a different class. 

_Having got among the books in the library, the worthy Doctor 
flies off in & tangent, without bestowing another syllable upon either 
‘ good Mr. Playfair,” or any other architect ; nor does he touch on 
the subject of architecture again until he reaches Glasgow, when he 
speaks of the Exchange as 

One of the noblest commercial rooms in Europe, whether we consider its 
interior or exterior design, its facilities for carrying into effect all the objects 
for which it was built, or its spaciousness, ligbtsomeness, and beauty. I was 
infinitely struck and gratified with it, The architect is no less a personage 
tban Davin HauiLTON, Esq., who without scruple or flattery may be called 
the Vitruvius of the Nortb. 

Scruple he certainly has none, but we suspect that our Doctor does 
administer flattery in very large doses, weighed out, not by apothe- 
caries’ scruples, but in pounds avoirdupoise weight. With him, 
almost every person he names is of supcrlative merit, therefore he 
makes his praise so dog-cheap, that those who really merit it find it 
hardly worth having. Of this we have proof in the very next page, 
where he goes on to say— 

Here, as at Edinburgh, the late Robert Adam has done a considerable 
stroke of work, in tbe nrchitectural department; and some things, especiall 
in the Assembly Rooms, and the Andersonian University, are execnted with 
more than his ordinary skill. Of churches there is no proud or particular 
display ; but one or two recent ones, from the desigus of Mr. Hamilton, show 
a great improvement in the department of ecclesiastical architecture. The 
two principal squares of Glasgow, are those of St. George and Blythswood. 
The former is in the heart of the city, the latter at its western extremity. 
Within the former are erected the bronze statues of Sir John Moore and 
Watt; and at this moment the foundation stone has just been laid for the 
erection of a lofty triumphal pillar to the memory of Sir Walter Scott. ‘To 
me the tasto of it is ect. The Spartans have hero shot a-head of the 
Athenians. 

Judging from the plate given of it, which is said to be an “ aecu- 
rate representation,” we must totally dissent from the praise bestowed 
on this column; for it is nothing more than a meagre fluted Doric 
column, with a capital of most insignificant proportions and cha- 
racter, and with a base whose tori are enriched with guilloches and 
other carving! What degree of invention is shown, may be inferred 
when we say that, like others of its kind, this column also has square 
abacus to its capital, as if intended to support an architrave. The 
only recommendation sucli pillars have is, that any thing like a hu- 
man figure will do on the top of them; yet they always look top- 
heavy. We trust that we shall have no such pnerile enormity perpe- 
trated in the centre of Trafalgar-square. ` 

Of the cementing in the same city the Doctor says— 

The very entrance, over a bridge across a river bestud by one of the 
most elegant arches of stono ever witnessed, is full of classical fcelings; 
adding in a note, “ David Hamilton, Esq., is the architect. He cannot for the 
soul of him commit a blunder. Mr. Bryce, an architect of Glasgow, has 
erected a facade of the time of our James T., of which the opposite plate is a 
faithful copy ; and it must be allowed that he has been singularly happy in all 
its component parts.” This last sentence is also accompanied by a very 
curious note, víz.—'' ] recommeud Mr. John Bryco first to be the architect 
of every park entrance in Scotland, and afterwards in England. But let it 
not be supposed tbat be is confined to the period of 1600-1650. His 
Tudorian elevations aro fraught with the most felicitous features and effects." 

What Mr. John Bryce's “ Tudorian elevations” may be we know 
not, having never seen any specimens of them; and with us the 
Doctor’s prescriptions—i.e., his reeommendations—obtain very little 
credit. As a sample of what he can tolerate, if not very culogistically 
extol, he presents us with a view of the mansion at Abbotsford, to 
which, if the original bears any resemblance, it must be perfect! 
detestable—one of the most hideous specimens of architectural bal- 
derdash and bathos ever perpetrated. Happy would it be for the me- 
mory of Sir Walter's taste were it razed to the ground. 

Since this article was in type, we have received some information 
relative to Mr. Gregory’s splendid mansion at Harlaston, correcting 
the Doctor's errors and misstatements respecting it. But we must 
now defer communicating it till next month, 


Illustrations of the Public Butldings of London, with Historical and 
Descriptive Accounts of each Edi ce. By Pucin and Bnirrow. 
Second Edition, greatly enlarged, by W. H. Leens. 
London. John Weale, 1838. 

In our last number we informed our readers of the object of tliis 
work, and presented some extracts from the preface; we now, there- 
fore, avail ourselves of the opportunity of taking a more general view 
of the subject. We cannot, however, dismiss the preface without 
requesting the attention of the reader to the admirable remarks on 
criticism given by the editor. They point out with force and truth the 
advantages which the profession must derivefrom extended investigation, 
and the necessity of freeing ourselves from the trammels of super- 
anuated pedantry. In this age of steam, we have a right to distrust 
whatever is old, and particularly when the Elgin marbles have produced 
a new style of art, and the study of the true antique given a different 
impulse to architecture. 

o the general reader this work must afford many points of interest, 
but to the architect it presents a double attraction ; first, that he coue 
templates the glories of the metropolis of the empire, and next that 
he himself may become a contributor to its splendour.—‘ Io anche 
son pittore" is a remark well to be expected from ‘the professional 
spectator of St. Paul’s or the new London Bridge. The metropolis has, 
indeed, in this century attained a grandeur which our fellow citizens 
may admire, and of which our artists may be proud. It has, as it were, 
been so created that the extent of its limits are not yet ascertained ; we 
flutter still between the recollections of the past and the existencies of 
the present day. Weare too apt to think of the oldcity, or to eon- 
template the vast mass in its political divisions, and thus lose the con- 
ception of the immense ensemble. 

With no superior in the Asiatic world, and none but infcriors iu this, 
an Englishman may look down npon the modern queen of the world 
and prize it as one of the phenomena of that empire, which is the greatest 
that has been established. But it is not on immensity alone, or on 
artistical riches that this supremacy is based; the historical associations 
which it recalls are so entwined with the annals of our race as to shed 
a brighter lustre on its crown. It is well for those who can do no honour 
to the present day to exaggerate the glories of the past; but to the 
thinking mind the splendour of an illustrious name is not reckoned by 
centuries of liomage, but by the depth of geuius and the strength of 
thought. We cau resuscitate the Attic theatre, or in imagination hear 
Cicero's eloquence wake the ruined forum from the sleep of ages ; but 
we, who have such susceptibilities, and such a burst of sentiment, can 
leave the tombs of native bards unhonoured and unsought. If the arts 
are to be inspired from sources so sublime as the poet's song and tlic 
warriors deeds, we want no Athenian to teach us what is great, nora 
Roman to precede us in tlie art of copying ; but we liave it here in the 
streets trod by the busy crowds, in the halls devoted to the national 
laws, and in die temples consecrated to the public worship. Here the 
greatest of the modern bards have first seen light—here has been the 
theatre of their exploits ; and in Westminster Abbey morc honoured 
names repose than iu any shrine in Christendom. ‘To repeat all these 
localities, to tell over the sacred ground, would be a task as inexhaust- 
ible as the glory of its subject; but we cannot refrain from calling the 
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- attention of the reader to soine among the many great men who had 


here their birth-place. Among the poets, artists, and musicians, are— 
Chaucer, Spenser, Ben Jonson, Fletcher, Milton, Cowley, Pope, and 
Gray; De Foe, the immortal author of Robinson Crusoe, Bolingbroke, 
Gibbon, and Lillo ; Lord Bacon and Barrow ; Hogarth, Bacon, Banks, 
aud Nollekeus ; Arne, Arnold, Boyce, Aldrich, and Greene ; Hampden, 
Howard, and Williain Penn. 

These are names to which he who can attach no associations should 
never add the disgrace of belonging to a kindred profession, We 
think, however, they are such, of which, while no ¢ity can boast the 

ual, so any might feel justly proud. They have left us their immor- 

ity, and if we cannot equal them in our works, at least we can deco- 
rate that metropolis on which they have conferred the lustre of their 
names. This is a duty which, we feel happy to say, has been in no way 
yet neglected, and whicli every day is meeting with a greater fulfilment, 
and we may justly feel proud in reflecting that we have not in our days 
been remiss in fulfilling that service to posterity which our ancestors 
bequeathed to us. Since the year eighteen hundred so much has been 
done that it has almost effaced what previously existed, and to such a 
degree, that a person of the last century would justly feel astonishment 
at the new world, in which all his former recollections would be lost. 

The metropolis, on the east, has been extended into Essex and 
Kent; on the south it has advanced to the tops of those hills from 
which it is perhaps again to make farther encroachments ; on the west 
it extends to Hammersmith, and has thrown numerous suburbs to the 
opposite bank of the Thames; while on the north, in, other vil- 
lages have been drawn into the vortex, and sacrificed their rural cha- 
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racter. These new districts include Pimlico, the several branches of 
Chelsea, the whole space from Kentish and Camden Towns through 
the Regent's-park to Bayswater, great part of Clerkenwell and Isling- 
ton, another section at Hackney and Kingsland, on the east, besides 
the snburban accessions, the greater portion of the docks, and on the 
south large tracts from Greenwich to Wandsworth. The whole of 
this district has been supplied with light and water by new means, 
and increased facilities of communfeation by canal and railway afforded 
with the whole of England. It forms, indeed, a mass extending at 
least twelve miles in length and eight in breadth, with two millions of 
inhabitants. 

The new lines of street which have been erected are not of less im- 

ortance. On the south a grand entrance from the continental road 
eads over London-bridge, through King William and Moorgate- 
streets to the New-road. Another crosses Biackfriars into Farring- 
don-street, and a third over Waterloo-bridge into Wellington-street. 
On the north are the Edgeware-road and Regent-street, while Pall- 
mall and the Strand have been re-constructed, and two magnificent 
lines of road branch off through Poplar and Mile-end to the eastern 
counties, Over the river new bridges have been thrown of various 
constructions, and include New London Bridge, Southwark, Waterloo, 
all by Rennie; Vauxhall, by Walker; and Hammersmith, by Tierney 
Clarke. Our squares and public places, which are justly the admira- 
tion of Europe, have been equally increased, and include Trafalgar- 
square, the place before the Mansion-house, Eaton-square, Belgrave- 
square, Park-square, Euston-square, and above twenty othera. 

Nor have the isolated buildings been less numerous: in every de- 
partment works of importance have been executed. Buckingham- 
palace, by Nash; the Council Office, State Paper Office, Bank of 

ngland, Law courts, by Sir John Soane ; the Post-office and Judges’ 
Chambers by Sir Robert Smirke ; the National Gallery and Uni- 
versity College, by Wilkins; the British Museum and King's 
College, by Smirke; there are also the Colleges of Surgeons and 
Physicians, City School, Blind School, &c. The charitable institu- 
tions are extensive, Bethlehem Hospital, Christ's, St. George's, 
Westminster, and others. The municipal buildings have attained 
Ee splendour, and include Fishmongers and Goldsmiths Halls. 

he churches are too numerous to admit of any lengthened enumera- 
tion; among them—are Marylebone, by Hardwick; St. Pancras, by 
Inwood; St. Luke's, Chelsea, by Savage; and St. Dunstan's, by 
Shaw. The theatres include Covent-garden and Drury-lane, by 
Wyatt; the Haymarket, by Nash; the English Opera and St. 
James's, by Beazley; and the Colosseum, by Burton. Commercial 
buildings and clubs have also increased to an extent unprecedented, 
end greatly contribute to the ornament of the city. 

Public monuments and statues have been erected to the Duke of 
York, to George the Third, Pitt, Fox, Duke of Bedford, and Can- 
ning, while those which are in progress assure the splendour of this 
branch of decoration. 

Al] the Parks have been improved, and an addition made to them 
in the Regent's-park, which presents a unique feature in this world of 
novelty. The Regent’s-park and Surrey. Zoological Gardens have 
been formed, and Botanic Gardens are in progress, while the number 
of Cemeteries must greatly contribute to the health of the inhabitants. 

Former edifices have been improved, or placed in better points of 
view, and made to promote more powerfully the adornment of the 
metropolis: among these have been St. Martin's, St. Bride's, St. 
Saviour's, ard the Monument. 

All these improvements necessarily call for a history in themselves, 
and to the volumes of Pugin and Britton the profession are greatly 
indebted for the information conveyed. The rapid growth of the 
metropolis, however, and the increase of novelties, had long since 
called for an addition to this work, but until the present period without 
success. The public spirited publisher now having the property of 
this work, has, however, supplied this want, and we are happy to 
say in a manner worthy of himself, and of the object concerned. The 
editor, too, in taking upon himeelf the task of producing this work, 
found that his efforts must not be confined merely to chronicling what 

is new, but that it might be beneficially exerted in remedying some 
defects which existed in the labours of his predecessors. He found 
that in many cases extraneous matter might be removed, which, how- 
ever interesting to the general reader, was by no means useful to the 
professional student, and in doing this he availed himself of the oppor- 
tunity of introducing the new matter without increasing the expense 
and consequently the bulk of the volume. At the same time he has 
amended the old subjects, by introducing some further professional 
information, and rectifying some of the errors which are inseparable 
from a work of such discursive character. 

The subjoined extract relates to St. Pancras Church, and while it 
cannot fail to prove interesting to the reader, will afford him a fair 


proof of the manner in which Mr. Leeds has acquitted himselt ofthe 
task which has devolved upon him :— 


Whatever may be alleged against some of the combinations it presents, 
this church stands unrivalled as a correct example of the richest and most 
graceful variety of the Hellenic Ionic style; we say siyle, in preference to 
order, because it embraces so many distant modes, some of which have little 
else in common than their family characteristic, the voluted capital, and even 
that marked by striking differences, both in its mass and details. Previous!y 
to the erection of this building we had, with the exception of that at the India 
House, hardly a single Ionic portico of any note in the whole metropolisa-cer- 
tainly no instance of one applied to a church—since for such purpose preceding 
architects seem invariably to have had recourse to the Doric or Corinthian, in 
which, perhaps, they showed their judgment; for the Ionic known to us before 
that from Greece was introduced here, was the most insipid and inelegant of 
the orders, although complimented with the epithet due only to that from 
which it proved its descent, by its egregious falling off from it. But were it on 
no other account, this church would stand pre-eminent among its predecessors 
and contemporaries for the classical air of its portico, in which no quotidian 
features are allowed to obtrude themselves; while the three doors are of such 
exquisite design and admirable execution, that they serve as a climax to the 
beauty of the whole facade. They are, in fact, specimens of the most refined 
taste in detail and embellishment. Would that a tithe of the praise could be 
extended to the side elevations, where, bad there been no more than the upper 
range of windews, that might have been tolerated; but the small oblong ones 
beneath thom are decidedly injurious to the design, marring its Grecian phy- 
siognomy. The east end presents both a pleasing and appropriate deviation 
from the ancient temple plan, and the roof of the projecting henicyele combines 
agreeably with the pediment; still the effect would have been all the better 
had there been only the three centre windows. The low square wings, at- 
tached at the angles, give play and variety both tothe plan and elevation; at 
the same time, they do not interfere with the outline of the principle mass. In 
themselves, these features are exceedingly beautiful, and a very commendable 
adaptation of one of the choicest architectural relics of classical antiquity. 
The chief thing to be objected against them is, that the architect has not con- 
nected them with the body of the edifice, by carrying on the mouldings of 
their antz as a sort of string-course along the side elevations, and resting the 
windows upon it, which would have required these latter to be raised but a 
very little higher than what they now are. 


The article of theatres has been retrenched in what related to 
matter of purely general tendency, and its place has been supplied 
with some judicious comments on the plan and construction of these 
edifices, which we know cannot fail to be gratifying to whoever bas 
considered the subject. It also containsa well-digested table, exhibit- 
ing the relative dimensions of various great theatres. 


It must be confessed that our theatres are susceptible of much improvernent, 
being so planned at present that many of the audience can neither hear nor see 
properly. This has been erroneously attributed to the large size of some of 
our houses, for in the very largest of them, all might both see and hear dis- 
tinctly, were it not that accommodation in the way of mere sitting is made for 
a far greater number than can possibly be accommodated in regard to the pur- 
pose for which, it is to be presumed, they come thither—namely, to enjoy the 
performance. Many are placed, not at too great a distance, but much too near 
—thrust quite close upon the proscenium and up to the actors themselves ; some 
directly on one side, sothat they can see the stage only obliquely; while others 
are elevated so much above it, both in front and on the sides, as to look quite 
down upon it, and obtain almost a bird's-eye view of it. These inconveniences 
are increased, when, as is the case at Covent-Garden and in many foreign 
theatres, the house expands from, or in other words, contracts towards, the 
stage, so that those in the side boxes cannot obtain even a side view without 
turning very considerably to the right or left. Besides which, every variet 
of such form, the oval, or elliptic, is architecturally disagreeable in itself, 
being attended with a degree of irregularity offensively perceptible to the eye. 

The semicircle is unquestionably the best figure, because it brings all the 
spectator; even those placed at the extremities of its chord, facing towards, 
though not exactly im front of, the stage; for it in fact cute off what can 
properly be termed side boxes, or such as are at right angles, to the diameter 
or chord. Yet a simple semicircle would be objectionable on more than one - 
account, because the stage would then be placed on the longer side of the 
area of the spectstory; consequently, as the diameter would give the width 
of the proscenium (wbich would be double the depth of the house, measured 
from the orchestra to the front of the centre box), either the latter must be 
very great in regard to breadth, or the house itself of small dimensions, or 
even if not small in itself, yet confined and contracted in comparison with the 
proscenium and opening of the stage; which inconveniences would brin, 
others along with them, since, were the height of the house to be proportione 
to the width of the proscenium, it would become excessive, in comparison with 
the dimensions in the other direction, and cause the spectatory to appear still 
more contracted and squeezed up. On the contrary, were it to be regulated 
by the depth of the house, or semi-diameter, the proscenium would be ren- 
dered much too low. This will be apparent to any one, if he turns to any of 
the plans of theatres here given; by applying bis compacses—to that of Covent. 
Garden, for instance, and taking the line separating the orchestra from the 
pit, for a diameter—be will perceive it would be reduced to half its present 
depth, whereby, as he would see on consulting the section also, the height 
would become preposterous in comparison with such a contracted area. 
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StM, as the semicircle is by far the most advantageous, it ougbt to be 
retained for them, as might easily be done, should the house itself be equal 
to an entire circle, or somewhat more (as is the case at Drury Lane); and to 
effect this, nothing more would be requisite than to omit boxes entirely be- 
tween the chord of the semicircle and the proscenium. Were this done, there 
would hardly be a seat in any of the boxes thst would not command a suffi- 
ciently favourable view of the stage; while, in an architectural point of view, 
all the space so given up or lost, as perhaps it will be considered, would be a 
decided gain, because it would afford ample feld for decoration in connexion 
with and continuation of the proscenium, so that the whole might bo made to 
form a rich architectural framing to the stage; whereas, according to the 
present mode, the connexion between the boxes and proscenium is too abrupt, 
and can rarely be well managed ; and whenever the boxes adjoining the stage 
are comparatively empty, they present a forlorn appearance, which does not at 
all reconcile us the better to their being in themselves a drawback on the 
general design, There would be another advantage arising from the system 
here recommended, namely, that as far as the boxes are concemed, there 
would be a sort of neutral territory between the audience and the stage, highly 
favourable to scenie effect and illusion. Every one in the boxes would then be 
seated where he would behold the stage and performance, not only conveniently, 
but from a proper distance station. The stage ought to be considered as a 
picture upon a large scale, and when a man looks at a picture of any dimen- 
sions, he neither pokes his nose against it nor does he place himself on one 
side, so as to view it askew, but in such a manner that he can distinctly 
behold it. In regard to the stage, however, such certainly is not the case 
with a very large proportion of the spectators in the boxes. Many of them 
are obliged to take up with places where they cannot possibly see tbe scene 
or flal, as it is technically termed, at all, let them twist their necks as much 
as they will, though en reranche they see a great deal more between tho 
wings and side scenes than is either necessary or proper. * * 

e shall here put together a few particulars relative to some of the principal 
theatres hitherto erected; not with the expectation of satisfying the reader, 
but rathor of inducing him to prosecute the object further by his own researches; 
and the following table, it is presumed, wi!l be found both interesting and use- 
ful, as exhibitiug a comparative and synoptical view of several of the most im- 
portant structures of this class :— 


j 9. j rm 
HERES 
S : ae 
sa 54/¢ (5325) g 
OF is38/ 9 szla 3 
ev; 3" g BEL a 
eds | 3 EZ 28 
& mi 
TONTA ———————|—— — 
; 'Feet.|Feet.:Feet.|Feet.|Feet.| Feet. 
ra Houso ............. 102; 75 | 40 | 35 
Covent Garden .......... ; 73 63 | 32 | 59 ; 54 | 56X19 
n Drory Lane ...........- , 70 | 70 | 32 | 48 | 60 | 90x26 
‘ ' 0* Wen English Opera .. | 57 | 55 | 32 
shan V eekyort ce Ms .178 52| 40 | .. 152! 96 
* Thostre Feydeau .......... ' 52 | 64 | 48 
`e @irque Olympique .......... | 86.6) 83 | 44 
Beesonecseeceecce5$SSss ! 641626 39.6) 70 | 57.6 
Senn nnn n nsns 94178 144 | .. | 75 100K 24 
Carlo... cece esseeeee | § 76 | 49 | 76 | 80 | 82x20 
67 | 42 | 45 | 49 | 56x32 
96 . 52 | 99 | 92 |1125x30 
08 | 38 | .. | 43 
68 , 39 56 
58 | 38 |.. | 43 ! 
741 | 41 06 :129X26 
62 | 33 
45 | 28 
' 52 | 40 | 98 : 
GW] 37] .. i.. i 82x40 


From this it will be seen that the London Opera House, although of the 
tame extent as the Great Theatre at St. Petersburgh, measured on a line from 
tbe curtain to the back of the boxes, is considerably tes in its other dimensions, 
and consequently very different in its proportions; it being narrow in compa- 
rison with its average breadth, owing to which, and to the contraction towards 
the stage, the greater part of the persons in the boxes are not placed evon at 
right angles to, but actually turned obliquely from, the stage ; as will be seen 
by the plan of it, and still more palpably by the section, which shows a consi- 
derable extent of the side boxes, whose fronts would not be visible in euch re- 
presentation "were they at right angles with the curtain. Another great defect 
is the absence of proscenium, the boxes coming quite up to the opening of the 
stage, in consequence of which preposterousness in the plan, all architectural 
expression aud propriety arc destroyed, and a disagreeable flimsiness takes 
place, giving to the whole house the appearance of having been hurriedly fitted 
up for some temporary purpose. Besides which, this immediate contact of 
stage and boxes would render it almost impossible to cut off the flames from 
communicating to every part, should a fire break out among the scenery. In 
Schinkel’s new theatre, at Berlin, the proscenium is formed by excecdingly 
messive walls; and the spectatory itself has the advantage of not being ex- 
tended greatly beyond a semicircle. Covent Garden partakes in some degree 
of the faulty plan adopted in the Opera House, as the boxes between the semi- 


circular portion and the stage are carried, not at right angles to the latter, but 
sloping toward:, and consequently inclined from it. Had the boxes been con. 
tinued on the sides for no more thau a third of their present extent, this would 
have been of comparatively little moment; but as these sloping sides are pro- 
tracted to such a distance that an entire circle might be described between the 
centre box and tbe proscenium, the spectators in the bores nearest the stage 
are better stationed for reconnoitering the audience, than for viewing the 
scenery or the performance. Therefore, at lea-t three of tho boxes on each 
side should have heen shallower than the rest. The plan pf Drury Lano is de- 
cidedly preferable in every respect to that of Covent Garden, as well in the 
arrangement ef the vestibule, staircases, and approaches, as in the form of the 
spectatory itself. It would indeed have been better bad it not exceeded a pery 
fect circle, that is, had the distance from the centre box to the curtain been no 
more than the diameter of the pit. Yet, notwi hs anding that the general 
form itself is good, it exhibits an adherence to the erroneous practice of con. 
tinuing the boxes beyond the somicircle facing the stage. e will not be se 
rigorous as to insist that they should in no degree be suffered to extend beyond 
thag diameter or line, but most assuredly, the lees they wore to do so the 
tter. 


We have now extracted at some length from this admirable work ; 
but we only fear that, although at some extent for our columns, not 
sufficiently to gratify the wishes of the reader. We know, indeed, 
that although ancient knowledge may be useful as the basis of our 
studies, we shall only be able to carry them on effectively by attention 
to the progress of the present. To all those, therefore, who gre 
desirous of ascertaining the actual state of art in the metropolis, and 
of availing themselves of it, we can only refer them to thls work, 
which will not only give "them food for their observation, but teach 
them how to exert it. 

Jt has thus been our lot to criticise a work devoted to criticism, but 
such is the fate of all publications, and to which our own must subs 
mit. Criticism must take its food from everything like death, for, ia 
the words of Horace——'* Pallida mors equo pulsat pede regum turres, 
pauperas que tubernas.” 

We feel happy, however, that, as brethren,it has not been our fate to 
disagree; but that on the other hand we are enabled to bear testimony to 
the correctness with which the editor has carried out the principles 
declared in his preface. Publishers are but too little looked upon in 
these things, but we must bear in mind that they are entitled to some- 
thing more than the organ-blower's meed. There is much judgment 
to be exerted in the choice of a work, and often much boldness in the 
manner in which expense is incurred, and he who well carries out & 
great work is as well entitled to praise for his discrimination and 
publie spirit as the author or editor himself. We are happy, there 
fore, in affording our tribute to the manner in which the publlsher has 
complied with his duty, and not the less so that he has chosen in Mr, 

s, one whose exertions deserve to merit the confidence ef the 
publie as much as bis own. 


Collection des principaux Monumens d Architecture Bjsantine, Go- 
thíque, §0., de la France. Paris, folio, 11th number. 


Ornemens Classiques execulées d'apres les Peintures Originales de 
Jules Romain et de ses Eleves. Parijs, 4to. 


These publications are the fruits of our Parisian M add rags 
for the Renaissance. The first is the introductory number of a work 
on the early architeeture of Franee, and includes the Byzantine, a 
style of which we know little in England. The seeond is a colleetion 
of. the arabesques of Guilio Romano and his pupils; end they pre 
both works of reference of which we have s deficieney here. 


Herculanum und Pompeii Vollstandige Sasmmlung der Vis suftien - 
neutigen Tag dasellat entdeckten Malereien, Bronzen, u. s. w. En- 
thaltend sammtliche in der Antichita di Ercolano, dem Museo Bor- 
bonica und dem ubrigen bisher erschieuen Werken, mit Neuern noch 
unedirten Aegenstanden yermehrt, Won H. Roux et Ad. Bouchet, 
Deutsh Vearbeitet von Dr. A. Kaiser. (Complete Collection of 
all the Herculaneum and Pompeian Paintings, Bronzes, Mosaics, 
&c.. described in the Antiquities of Herculaneum, the Bourbon 
Museum, and the latest Works. Translated into German from the 
Freneh of H. Roux, sen., and Ad. Bouchet, by Dr. A. Keiser.) 
Hamburg: Meissner. 


This splendid work is to be completed in two hundred numbers of 
four plates each, great octavo, six of which have already appeared. 
The firat division of the work, conteining the paintings, is to consist 
of architectural ornaments, groups of figures, single figures, friezeu, 
landscapes, and mosaies. The seeond division includes statues, busta, 
lamps, &e. The work is cheap and well got up, and eannot fail to 
promote the knowledge of these elegant styles. 


» 
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Le fabbriche c i Monumenti cospicui di Venezia di Leopoldo Cicog- 
nara. AÀ. Digni £ G. SeLva. Venice: Folio (in Parts). 

A work on the arts from songless Venice, and where buta few 
years ago even painting was extinct, is an unexpected occurrence in 
these days, and we hail with pleasure this promise of new life in the 
coun en of Canova. It is needless to say that the public build- 
ings of Venice possess an interest which is not local, but one which 


speaks to all European associations. 


Polytechnischen Journals. Edited by Anprew RowBzno, of Ham- 
burgh. (Ist Quarterly Part.) Altona: Hammer. 

This is a new weekly German periodical, devoted to the different 
arts and sciences, and contains, besides accounts of improvements in 
arts, machinery, and manufactures, articles on architecture, and par- 
ticularly on practical building. It is indeed a kind of extended Me- 
chanics’ Magazine, and shows an anxious disposition on the part of 
our German brethren te profit by our progress, it being the avowed 
object of the public to take advantage of those opportunities of ob- 

ing information from the manufacturin 


taining nu fa countries which are 
afforded by the extent of steam navigation at 


amburgh. 


Nouvelles Experiences sur V Adherence des Pierreset de Brigues, Par 
M. Morin. Paris. 4to. 


This work gives an account of several experiments made by M. 
Morin, at Metz, in 1834, on the adhesive power of stones and bricks 
placed in a bed of mortar or cement. These experiments were exe- 
cuted by means of windlasses or ropes affixed to the stones and 
bricks; and the work further describes the tension which was exerted 
on these motive powers. As M. Morin gives nothing beyond the 
recent experiments at London, we have not thought it necessary to 
eater extent into the work, although the minutie are treated 


go at 
very elaborately. 


LITERARY NOTICES. 


` We have examined the article on Railway chairs in Crelle's Berlin Archi. 

Jeurnal, Bd. 11, p. 100, but we have not observed anything of 
which to avail ourselves. The improvements suggested are of doubtful 
utility, and great labour has been bestowed in establishing a comparison with 
other modes of construction. We do not concur in this comparison, and 
particularly as while the American plan is founded for temporary purposes, 
and the Belgian suited to a level and sandy country, they can afford no 
criterion upon which to decide for other circumstances. 


The Churches of London, by George Gopwin, jun., F.S.A., assisted by 
Jonn Barrron, Esq., F.S.A., &c. Parts 21 to 24.— This work continues to 
pe the same interesting historical descriptions of the ecclesiastical edifices of the 

etropolis as the former numbers we have previously noticed. It would add 
considerable interest to the work if a few more interior views were given, and 
likewise plans of the churches. The latter might be given in an appendix to 
the present volume. 


4 Course of Military Surveying, including Instructions for Sketching in the 
Field, Plan Drawing, Levelling, Military Reconnoissance, §c., by Major Basi 
JacksoN.— À very useful elementary work, suitable for the student; it con- 
tains several valuable hints for military surveying, and description of various 
instruments, the latter principally borrowed, as acknowledged by the author, 
from Mr. Simms’ work on the use of instruments. 


Treatise on Isometrical Drawing as applicable to Geological and Mini 
Plans. Second Edition, with thirty-five Engravi By T. Sorwrrn, F.G.8. 
—We have no time to spare for noticing this work in the present number. We 
will endeavour to devote our attention to it next month. It having arrived 
.to a second edition, shows that the work is justly appreciated by the profession. 
i 


The Life of Telford shall be noticed in the next Journal. 


The I: Builders’ Price-book, containing iiie of 8,000 Prices and 
2,000 Ber ipa important Memorandums and Tables, by VI. Laxton, Sur- 
veyor and Civil Engineer. Twelfth Edithóu.— This work bas been revised 
and corrected heut, and published in a new form, a size adapted for the 
pocket, which will be a great convenience. It contains a larger number 
of prices than any other book of the like description. 


Mr. Foolston's work on the public buildings in the west of England erected 
from his designs, will be noticed in the next Journal. 


We bave great pleasure in announcing that Mr. Wyld has determined upon 
enlarging he highly uafal work the ndez to tha Tet It is to be publi 
as before, y and at the same price of one shilling, and will give above 
tbree thousand references to the five ing papers, the Times, Morning 
Chronicle, Morning Herald, Morning Post, and Lorniey Advertiser, showing 
the day of the month, number of the paper, and of the page and column ia 
which the article is to be fonnd, : . 
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Among the new periodicals to be started with the new year is the Sybil, a 
monthly publication of literature, philosophy, and the fino arts. 

Mr. Timothy Claxton, wbo is well known by his exertions for the enlight- 
enment of the working classes, has now in the press a book, called Hints for 
Mechanics on Self- Education and Mutual Instruction. A to this is 
some of the most valuable matter relating to Mechanics ions which 
has yet been published. 


ORIGINAL PAPERS, COMMUNICATIONS, &c. 


RALPH REDIVIVUS.—No. 12. 
THE PANTHEON, OXFORD-BTRERT. 


Perhaps it is a most fortunate circumstance for the reputation of the 
original structure, and for the credit of the tasteof its applauders, that 
no record of it remains in engravings, save in a few, which are such ex- 
cessively trumpery ones as to be palpably graphic libels. Nevertheless, 
making allallowance for most execrably bad drawing and execution, I 
have never seen anything to warrant one tithe of the praise bestowed 
on the building, or that could be taken as an indication of either 
masterly invention or excellence of other kind. On the contrary, 
supposing any of those representations to have been piran correct 
in regard to general design, I should say that whilethe whole wani- 
fested a littleness, not to say paltriness of taste, there were also nu- 
merous improprieties and faults for which much better taste in decora- 
tion would! hardly have atoned. Such isthe impression made upon me 
by the few views 1 have seen of theinterior, and which I ought therefore 
perhaps, to take for granted must have very grossly falsified it, it being 
else next to impossible to account for the unqualified terms of admira- 
tion in which it was eulogised. There is indeed one way of solving the 
mystery, namely, bv presuming that for theencomiums bestowed upon it, 
it was indebted far more to the want of discernment onthe partof the 
public, which blinded them to its defects, than totheir discriminating 

erception of the beauties so liberally ascribed to it. I amall the more 
inclined to adopt this hypothesis, because I have never seen it critically 
appreciated anywhere, but merely spoken of in general terms of 
pompous rhetoric and panegyric. Nothing is easierthan to bandy about 
a set of superlatives and fiue-sounding epithets; but in nine instance: 
out of ten itis exceedingly difficult indeed to particularise any one 
of the excellent qualities attributed to the thing itself by wholesale. In 
matters of art, il in nothing else, the vor populi is notatallto be 
trusted. It is apt to make up in noisefor deficiency in sense. In re- 
rd to architecture more especially, this same voz was least of all to 
e relied upon during the seventies of the last century, at which period 
the Pantheon had just risen, and was hailed asa marvel and eighth 
wonder of the world, at any rate of the London world. It was quitea 
novelty as a place of amusement, and completely verified the of 
* Omne ignotum pro magnifico.” Highly fortunate was it, we re 
both for its own reputation and that of its admirers, that the first edi- 
fice was burnt to the ground; for had not such event occurred, in all 
likelihood the wonder it would nuw have excited would have been of a 
very different kind from that it tirst produced. 

Should we, for want of satisfactory evidence as to what it really was, 
have formed a too unfavourable and an unjust opinion of it, we can 
only regret that James Wyatt himeelf should have behaved with such 
indifference towards this his first production—certainly not his last 
in point of celebrity—as not to publish a series of architectural draw. 
ings of it on a liberal scale. Had he done so, we should now be at no 
loss to understand what his Pantheon really was. In neglecting to do 
so, he was either highly imprudent, or the reverse ; most likely the 
latter, unless we are willing to believe, that the Pantheon greatly 
eclipsed every thing else he designed in the same style. Without going 
quite so far as the author of the “ Contrasts,” who very summarily 
terms him “James Wyatt, of execrable memory,” I cannot help 
thinking that the architect of the Pantheon was praised greatly be. 
yond his deserts. Had he been less cried up in his. day, his name 
would, in all probability, have stood very much higher it now 
does at the present moment. He who is certain of applause before. 
hand, will seldom exert himself to deserve it; while the flatteries of 
his contemporaries power him that there cannot possibly be any 
hisses in store for him from posterity—that is, supposing him to 
bestow a single thought on posterity, which is scarcely ever done by 
any of the petted minions of fashionable peronii To be sure, 
there are persons in the world who profess a most philosophic contempt 
for posthumous reputation. James Wyatt appears to be one of them ; 
his merits seem to have been chiefly negative: he avoided the groser 
errors of his predecessors. His generally bald and frigid style of desigo, 
which the public of that day were good-natured enough to accept as 
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classical simplicity, afforded no room for grotesqueness and eccen- 
tricity, for heaviness and exaggeration. e women had laid aside 
their formal stomachers and long ruffles, and put themselves in the 
array, "arm-pit waists,"" and clear muslin à la Adam Buck: in like 
. manner did Wyatt strip architecture of much of its cumbrous old- 
fashioned finery, till he almost cut off the very hem of its robe, 

With the exception of one or two desigus for Gothic buildings, all 
the rest appear to have been put together upon the “save-trouble” 
principle. ey exhibit no sd , 00 con amore feeling, no attempt at 

r; nor do I know of any epithet which would describe them 
so appropriately as that of “ Jack-a-daisical.” As buildings, indeed, 
they may be perfectly unexceptionable, but as productions of art they 
are absolutely nought ; nor can I call to recollection one that deserves 
to be rescued from this sweeping censure. Of the exterior of the 
Pantheon an adequate idea may be formed from what it was previously 
to the late alterations, for when the edifice was rebuilt after the fire, 
the front was restored, with only some trifling alterations from the first 
design ; consequently, it could never have ed much architec- 
tural pretension externally. Whether the porch was erected in strict 
conformity with the original, I am unable to say; but it certainly 
was a most contemptible specimen of architecture, with its ugly sham 
pediment, like a trian lar board stuck upon it; and mean iron rails, 
that seem intended for no other purpose than to afford a stay to the 

ediment, and prevent its being blown away. This bit of trumpery 
as been removed by Mr. Sydney Smirke, who has further improved 
the general appearance by adding four more columns in front to the 
porch, fluting them, putting them in pairs, and thereby reducing the 
excessive width of the intercolumns. Even those who are decidedly 
opposed to the practice of conpling columns must admit, that in this 
case, there was hardly any other alternative; because, to have reduced 
the width of the inteicolumns by merely dividing them, by inserting a 
column in each, would not only have rendered them as much too nar- 
row as they were originally too wide, but would have occasioned one 
of the columns to he in the centre; while the addition of only two 
columns, so as to convert the tetrastyle into an hexastyle, would not 
have sufficiently remedied the defect. One defect, to which no remedy 
has been applied —probably because the architect was not allowed to 
devise any—consists in the great disparity between the front and lateral 
elevations of this porch. The Venetian window above the porch 
remains as before, and certainly conveys no very favourable idea of 
the great Wyatt's taste. 

As rebuilt by Mr. S. Smirke, the interior of the Pantheon displays 
much invention, and several points of design, not only in the 
large hall or bazaar, but in other parts of it, and not least of all in 
the conservatory or in-door garden, which forms the approach from 
Great tensile res Mucli more, indeed, might have been made 
of it, but we ought to be thankful for the practical example of a highly 
leasing novelty, instead of objectiug to it, that the idea is capable of 

Doing greatly improved upon. The idea itself was probably derived from 
the conservatories at the Colosseum ; but that circumstance in no degrec 
detracts from this particular application of it, as Mr. Smirke lias pro- 
duced a design of quite a different character, and iu a situation where 
a garden of this description is most desirable, and where such a onc 
would add materially to the agrémens of a house in town; because, 
while it would present a highly agreeable scene in itself, and might, if 
lit up, be enjoyed of an evening as well as by day—if not otherwise, 
at least from the ground-floor windows looking out upon it—it would 
also serve to exclude the sight of dull brick walls, and other disagree- 
able objects. 


THE ORIGIN AND USE OF THE STEAM DREDGING 
n MACHINE. 


COMMUNICATED BY THOMAS HUGHES, ESQ., CIVIL ENGINEER. 


'The honour of having first applied steam power to the purposes of 
dredging has been assigned to various engineers at different times, but 
twil be fonnd on examination that the greater part of those who have 
hitherto laid claim to be considered the contrivers of this great addition 
to the resources of the engineer, have no other foundation for their 
claims than that of having at periods not long subsequent to the erec- 
tion of the first steam dredging machine, constructed engines on the 
same principle. 

From the evidence of living witnesses, who arc no other than the 
very men who first worked the dredging machine by steam power, as 


© The same feck displays itself still more offeustvely in the portico of tbe Haymarket 
Thaetre. 1n that of Dover, ci-devant Melbourne House, Whitehall, the portico (through 
4 , as in tbe one just mentioned, and that of the Pantheon) 
ed wit woe of ibe bubdinqraround it; The facade of Dover 
a dimisi ve scale, com some . The le ver 

is one of the most tasteful and classical pieces of design in the metropolis, The 
view of it, in Molton's “ Picturesque Tour,” shows i to great advantage. 


well as from documents in my possession, I can prove beyond the 
sibility of doubt, that the fine steam dredgin Machine ever ied ras 
constructed by my own father, the late John Flughes, in the execution 
of several contracts which he undertook for the Corporation of the 
Trinity House. 

The following extracts, from a report by my late father, details tbe 
necessity which gave rise to the introduction of this new power, and 
goes on to show the difficulties he met with in the practical application, 
and how at length they were all overcome by the production of a 
dredging engine, which may almost be denominated perfect, when we 
consider the trifling value and importance which can be attached to 
any improvements made up to the present time. 


When the docks at Blackwall were being formed for the East India Dock 
Company, it was found necessary to dorpen the bed of tbe river Thames at 
the moorings opposite the dock gates. With this view the Corporation of the 
Trinity House were employed for nearly two years, at the expense of the Port 
of London Committee; but at the end of that period they abandoned their 
pursuit, as being impracticable, after incurring an expense of from sixty to eighty 
thousand pounds, because their ballast spoons and other implements were not 
sufficiently powerful nor properly constructed to ate the strata, which, 
at this part of the river, consist of strong blue clunchy clay, intermixed with 
layers of rock. Well knowing that these strata were impenetrable to all the 
ballast-lifting implements of that day, and that the Corporation of tho Trinity 
House had, pe e sug om o! tho House of Commons, advertised Jo en- 
gineers and others to furni ans for raising ballast upon an improv in. 
ciple, I immediately, in the beacon of my E l-kao m and respectable n 
ner, Mr. William h, then attending to a large contract we had at the 
Dartmoor prison, wrote and suggested to him a mode or principle of a floating 
steam engine, to work a dredging machimo, that I thought would fully answer 
the intended ope ; to this he readily immediately set abont 
preparing it, which I was able to do in about months ; and as soon as it was 
ready, I to the Port of London Committee to deepen and finish the 
East India moorings. They accepted my proposals, and I became the con- 
tractor. When I was ready to commence operations, the Port Committee 
came down to see the working of the engine, and were exceedingly sanguino 
about the success of this (at that time) novel and singular contrivance. Several 
trials were made in their presence, and I had the mortification to see many 
parts of the engine, which had cost me much e puc and intense thought, 
torn to atoms, and links of chain, one and a half inch square, broken and 

off, just as easy as the stalke of so many tobacco pipes, by the expan- 
sive power of the steam; finally, tho machine was almost torn to pieces, and 
ren useless, which was a great disappointment to me as well as to the 
Port Committee. Having, however, been bound under a penalty to execute 
the work, it was of no use to reflect on the disasters of this day's trial, which, 
after all, gave me an opportunity of seeing that the engine had sufficient power 
to penetrate the strata; but at the same time many improvements were wanting 
to make the machine equal to its task, it was therefore luid up in Mr. Perry’s 
Dock at Blackwall, and in the course of a few weeks I had many additional 
friction blocks fixed to prevent breakage, and several other improvements 
made, which, on the next trial, proved snccessful, to the greatest degree of per- 
fection, and enabled me effectually to accomplish and complete my contract, to 
the entire satisfaction of my employers. 

About this time Messrs. Milne, Huddart, and Rennie, civil engincers, 
were employed by the Navy Board to inquire into the cause and nature of the 
accumulation and deposit of mud, vegetable, and marine substances, at his Ma. 
jesty's moerings at Woolwich. They were engaged a long time in making 
the observations, and obtaining the desired information; and subse. 
quently roade a long report thereon, which stated that the deposit of mud, &c., 
in the river at Woolwich, had so increased of late years, as to render the 
Dockyard useless, and unfit for Government; and where there wasa depth of 
15 or 20 feet of water, 12 or 14 years ago, there was now no more than six or 

ight feet. This report ended by submitting to the Navy Board the pro- 
priety of allowing them more time to make an actual survey and sedis. 
of the river, which was ted. Messrs. Giles, then eminent land surveyors, 
were actively employed for nearly twelve months on thie tedious and expeusive 
survey. I had by this time constructed, at an expense of eight thousand 
pounds, a large abd powerful floating steam dredging engino exactly on the 
same principle as the first, on the Plymouth bomb vessel, wbich was 
ased Government for this purpose. It was far superior in power to 
the first, that being only a six horse power, and this one a thirty horse power. 
I therefore made a proposal to the Board to remove all the deposit at the 
King's moorings, off Woolwich, and offered not only to reinstate them, but to 
deepen the river several feet below the original channel. At the request of 
Charles Cunningham, Esq., the Commissioner at Woolwich, I gir my 
new dredging machine from Mr. Perry's Dock, where she had been 
erected, to make trial of the strata and deposit at Woolwich ; the trials 
were continued nearly a fortnight, during which time it was clearly proved, to 
the satisfaction of the officers of the Dockyard, that the engine was not only 
capable of removing gravel and sediment, but was actually competent to pene- 
trate several feet into tho original bed of the river, which ia this situation is 
an accumulation of mud, gravel, Hint, and chalk. In one day we actoall: 
excavated and lifted the incredible and astonishing quantity of two thousand 
tons from an average depth of 30 feet of water, which oan bo proved by the 
Government accounts kept by the mester attendant and other officers at Wool. 
wich Dockyard. Having so far sucseeded we tried na other experiments, but 
made further proposals to reinstate the depth of the moorings, &c,, which 
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seemed (wlth the sanction of the officers) to meet with the entire approval of 
the Board: but by this time the civil engineers beforementioned had 
brought in their voluminous and conclusive report, stating, that Woolwich 
was unfit for the purpose of his Majesty's Ordinary, and that the sediment off 
Woolwich Dockyard had so accumulated of late years, that it would take & 
period of five years to remove it, and that at an outlay of at least 152,0001. ; 
and after all it would be go uncertain in its effects, that they declined entering 
into any further particulars, but recommended its being nhandoned altogether, 
and that the Naval Dockyard should be established at Northfleet. 

It is well known to every member in both houses of Parliament, at 
that period, with what violence the propriety of this immense work 
was agitated, whieh was estimated at the vast sum of seven millions 
sterling, or upwards. Pamphlets were written on the subject and circulated 
in all directions; one, I believe, by the late Lord Melville; another by 
the late George Rose, Esq.; and several others. We had, however, 
the satisfaction of being addressed officially, by the Navy Board, request. 
ing us to send them our report to have it compared in all its bearings with the 
detailed reports of the engineers beforementioned ; with this we of course 
complied, and offered, in open contradiction to our opponents, to reinstate tbe 
harbour in eighteen months. This proposition and statement (so much at vari- 
with those of the other engineers) astonished the Navy Board, and thoy 
finally declined to decide on the eligibility of one report or the utility of the 
other ; and with this impression, I believe, they laid the whole business before 
the Admiralty Board. I ought to add, that the plan of the new Dockyard 
and naval arsenal at Northfleet, was in such a state of forwardness, that 
the land at Northfleet for the intended docks was actually purchased by 
Government, and it was at one time fully expected that the works were to 
commence. But, notwithstanding all thcse preparations, the Board of Admi- 
ralty decided in favour of the mud engineers, with which name we were 
honoured in some of the pamphlets of that date. The grand work at North- 
fleet was consequently abandoned, and we, in the end, entered into a contract 
with the Navy Board. whereby we undertook to restore the Woolwich moor- 
ings to their fermer state. How far this has been accomplished may be 
easily ascertained by application to Mr. Cunningham, who, I believe, at one 
time, much to his credit, stood alone unsupported against the opinion of those 
engineers who advocated the abandonment of the Dockyard at Woolwich. 

Joun HucnEs. 


The preceding extract will show tbat the first steam dredging engine 
with frames, links, and buckets, was used by my father in the year 
1804, in a contract under the Corporation of the Trinity House, at the 
moorings opposite the East India Dock gates. 

Of the advantages that have been derived by the Government and 
shipping interests of this kingdom, from the means afforded by the 
steam dredging machine, of deepening and clearing the various har- 
bours, I am quite unable to give anything like an adequate idea. 
With respect, however, to its application by the civil engineer to the 
numerous operations connected with the improvement of navigation, 
it is quite certain, according to the experience of upwards of thirty 
years, since its first introduction, that a more effective and necessary 
machine has never been placed under his command. 

I propose now to notice the further improvements that were made 
in the steam dredging engine under my own inspection, whilst 
managing the dredging operations on the Caledonian Canal, under my 
late uncle, Mr. William Hughes. In order to convey a proper idea of 
the great value of the system of steam dredging, as practised on this 
important work, it will be necessary to give some description of the 
nature of the country through: which the canal is carried, from which 
it will be seen that difficulties almost insurmountable would have 
occurred to impede the execution of the canal, had not the dredging 
proved effectual to the full extent of the most sanguine anticipation. 

The ljne of country which had been fixed on for the course of the 
canal, comprised three deep and extensive lochs or lakes, extending 
longitudinally with the canal for the length of thirty-seven miles and 
a half, whilst a distauce of about twenty-three miles intervened 
between the lakes. Thus it was necessary, in order to complete tlic 
communication between the eastern and western shores of Scotland, 
to excavate between one lake and the other, and afterwards to deepen 
all the shallows that occurred in the direction through which the canal 
was to be carried. 

‘The method of dredging which had been pursued by my father, as 
before described, on the river Thames, and subsequently by Mr. 
Rennie at the Hull docks, was found perfectly successful in every situa- 
tion where the machine could float above the spot at which the 
dredging wasrequired. The position of the buckets, however, required 
considerable alteration before the engine could be rendered capable of 
cutting ber way across a neck of land, or through the various shoals 
which occurred on many parts of the lakes. It was accordingly 
found necessary so to construct and fix the ladder or bucket frame, 
that when lowered to the working position it projected several feet 
beyond the hows or stem of the vessel—an experiment, of which the 
ultimate success was at the time considered very doubtful, and con- 
cerning which great anxiety was felt by all those interested in the 
proceedings. It, therefore, afforded universal and infinite satisfaction 


to find that the engine worked with the most perfect ease, cutting a 
passage on the very first trial out of a piece of the canal (which had 
previously been filled with water for the purpose of floating her) 
through a neck of land into the eastern end of Loch Doch Four. 
This work hnving been accomplished, the engine was successfully em- 
ployed in removing several extensive shoals which occurred in the lake. 
At the eastern end of Loch Doch Four where the water from Loch 
Ness falls into it, close to the ruins of Old Ness Castle, occurred 
perhaps the most difficult case of dredging that can well be imagined. 
‘This was occasioned by the necessity of carrying the canal along the 
bed of the river Ness, which discharges the water from Loch Ness 
into the lower level of Loch Doch Four. The bed of the river was 
composed of an exceedingly hard stratification known by the term 
mountain-clay; and it would be difficult to conceive anything more 
calculated to resist all efforts to remove it than this very compact and 
almost impenetrable substance. It occurs in great masses almost with- 
out any appearance of stratification, and entirely free from vertical 
cracks or fissures. Gunpowdcr applied in the ordinary mode of blasting 
was found to produce little or no effect on this clay, as it blew out 
of the orifice made to receive it without loosening any quantity of the 
mass. 

The river Ness flowing over this primitive and hitherto undisturbed 
bed, falls into Loch Doch Four with rather a rapid current, and against 
this the engine had to fight her way, while the duty to be performed 
was the excavation of the river-bed, to a depth varying from four to 
twelve feet, and very often the sides had to be widened, and in places 
where considerable bends occurred in the course of the river, a new 
channel had to be formed with a breadth at bottom of fifty feet accord- 
ing to the regular section of the canal. It was soon evident when the 
engine was set to work against the current, and required to tear up the 
hard bed of the river, that the exercise of every possible contrivance 
was necessary in order to the fulfilment of this difficult task. 

It was at first found impossible to keep the vessel, containing the 
engine, steadily moored against the current, in consequence of the slip- 
ping and giving way of chains, cables, and anchors. The machinery, 
which was of the very best description, and constructed by the Mesars. 
Donkin, was quite unable to withstand the immense force applied to 
it, in order to make the buckets cut into and bring up tlie excavated 
clay. Allthe ground tackle, comprising a full complement of anchors, 
cables, and hawsers, was first-rate, both in workmanship and materials ; 
the links were of the best Swedish iron; all the balt-holes were steel- 
bushed; while the bolts themselves were of the best tempered steel, and 
case-hardened. 

The whole of the buckets were not only made of the best Swedish 
plate-iron, but had strong pieces of tempered steel- plate riveted to their 
edges. The friction-blocks throughout the engine were manufactured 
and fixed with most surpassing care, and could always be adjusted to 
act with the greatest nicety. Notwithstanding, however, all the per- 
fection of this engine, and the constant care with which every operation 
was performed, the most vexatious and apparently insurmountable in- 
efficiency, was the result of her first labours in the situation above de- 
scribed. It was no uncommon occurrence to witness, in rapid succes- 
sion, the tearing away of the buckets, the stripping of the cogs from off 
the wheels, the snapping of the cliains, breaking of bolts, and giving way 
of the anchors and cables, while on more than one occasion the whole 
string of chain, buckets, and bolts, was carried overboard. 

No sooner were the necessary repairs executed npon the shattered 
machinery than it was again torn to pieces, and after all no impression 
was made, no effect produced, on the solid and obstinately resisting 
mass, against which the engine was contending. Without dwelling upon 
the various unsuccessful contrivances which were introduced, it will be 
sufficient to mention at once, that none of these proved effectual until 
the expedient was tried of removing every alternate bucket from off 
the chain, and fixing, instead of it, two cutters formed of plates of 
iron and hardened with steel, which projected at right angles to the 
line of the chain, and, as this revolved, cut vertically into the ground 
below. Each pair of cutters, therefore, effected two simultaneous 
incisions longitudinally in the direction of the vessel, and the lip of 
the sueceeding bucket descending immediately afterwards, scoops up 
the mass separated by the cutters, and carries it to the top of the 
frame. After this alteration the work of the engine was performed 
with much greater efficiency than before; but, in eonsequeuce of the 
hard and incompressible nature of the clay above described, the counter 
resistance offered to the buckets and cutters would have been sufficient 
to tear them off and otherwise derange the machinery, had this not 
been prevented by the action of the friction-blocks. By means of 
these, whenever a visible tighteuing and straining of the chain 
throughout its whole length, denoted that some extraordinary resist- 
ance was opposed to the motion of tbe buckets, the engine continued 
to work and the wheels to revolve, while the chain and buckets re- 


"THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 11 


mained stationary. The dredging-vessel was then allowed to drop 
back with the stream, in order to loosen the bucket, which, being thus 
extricated from the incision made in the ground, passes back without 
resistance. 

Tho vessel is then hove up to her original position, and the next 
descending cutters render the previous incision more perfect, and the 
bucket immediately following these cutters commonly succeeded in 
tearing up the obstinate mass. Sometimes, however, it happened 
that the vessel had to be dropped from her work, and hove to it again 
several times before tliis effect could be produced. 

These operations, tedious anf difficult as they were, succeeded in 
forming the complete communication between the two lakes in the 
course of about four months. The distance thus dredged was about 
800 yards, and the total quantity removed about 20,000 yards. It 
must, however, be noticed, that the returns of the work done did not 
exhibit so large an amount as the above, and this is accounted for by 
the fset, that a great deal of the material loosened and dislodged by 
the eutters and buckets was carried down by the stream into deep 
water, instead of being raised in the buckets to the top of the frame. 
The excavated earth being in this way as effectually disposed of as if 
it bad all been hauled up by the buckets, it may not appear surprising 
to learn that the current of the river, although seeming, at first sight, 
$0 obviously an obstacle te the process of effective dredging, proved 
in the way described a great auxiliary to the power of tbe engine. 

Another instance of the immense advantage which may be derived 
in some situations from the employment of the dredging engine 
occurred at tbe west end of Loch Ness. In this part of its course 
for a short distance out of the lake the canal runs side by side with 
the river, which descends from Loch Oich, the summit lake, to Loch 
Ness. The canal attains the level of Loch Oich by means of six 
locks, five of which are situate above Fort Augustus, about half a 
mile from Loch Ness, and the sixth at Kytra, about balf way between 
the two lakes. The locks were founded and carried up beyond the 
reach of water before the canal was excavated *n either side of them; 

„and here it will be useful to observe the difficulties which would 
have presented themselves had not the power of dredging been 
ki are to this work. 

the first place, any attempt to excavate in the ordinary way 
between Loch Ness and the ascending locks would have heen 
immediately followed by a deluge of water from the river, and 
it was certain, on account of the open and inadhesive nature of the 
strata between tho river and the canal, that the water penetrating into 
the excavation made for the latter would have stood at least as high as 
the level of Loch Ness, wh'ch is the lowest drainage it could possibly 
obtain. Thus the operatioas of excavating must have been carried on 
under a depth of twenty feet of water—a case in which manual labour 
could not possibly be employed. 

On the other hand the expedient of carrying the canal on a higher 
level, by building two of the locks immediately at the end of Loch 
Ness, and in this way obtaining drainage into the lake, would have 
been attended with almost equal objections, for the immense coffer- 
dams which would have been required in getting down the foundations 
in sucb a situation would have seriously increased both the time and 
the cost of execution. As it was, however, by means of the dredging 
engine the canal was easily excavated to its full depth and breadth, 
from the end of Loch Ness to the tail of the first ascending lock. 


The application of the dredging engine in the case just described 
leads us to consider one of far greater importance, where a most diffi- 
cult and extensive work would have been entirely avoided, had the 

wer of the dredging machine been as well known at that time as it 

as since become. Every history of the Caledonian canal dwells with 
reat minuteness upon the difficulties experienced in byilding the sea 
ock at the eastern endof the canal where it terminates in the Beauly 
Frith, a part of the Eastern Sea. At this place an embankment was 
actually carried out into deep water, and after sufficient time had been 
allowed for its consolidation, the excavation for the lock was formed in 
the middle of it. This expedient, ingenious at it certainly was, would 
have been quite unnecessary if the lock had been built on the solid 
ground inland, and a passage had been dredged out into deep water. 
Although it is probable, considering the state of engineering knowledge 
at that time, that the plan adopted was the best that could then be 
devised, it is certain that a much better work could have been con- 
structed in the evlid ground before entering the Beauly Frith, and in 
corroboration of this it may be mentioned, that the sea lock at this day 
has a considerable dip or inclination towards the sea, an effect no doubt 
occasioned by the after settlement of the artificial mound in which it 
was placed. 
ith respect to the dredging on the Caledonlan canal very little 
more remains to be said. In various places on the west side of Loch 
Oich its powers were brought into requisition, but to describe the cir- 


cumstances of its application at length would be merely to repeat what 
has already been told, with reference to Loch Doch Four, and Loch 
Ness. 

Withont any disposition to disguise the fact that difficulties serious 
and annoying occasionally presented themselves, I am quite safe in 
asserting that in every case a persevering and determined application of 
the dredging engine, in the capability of which every one engaged 
placed the most implicit reliance, succeeded without exception in a com- 

lete fulfilment of the duties expected and required. Asit may be 
interesting to know the quantities of work performed by the engineson 
thiscanal, the following numerical statement may safely be depended 
on. The total quantity of dredgingon the Caledonian canal exceeded 
one million of cubic yards, and the engines employed were only two in 
number, a six and a ten-horse power. The former of these was em- 
ple ed in the dredging out of Loch Ness up to the first ascendin 
oe in which district the quantity dredged amounted to 170,00 
cubic yards andoccupied eight months. This engine was also employed 
in dredging through the shoals of Loch Doch Four, and between this 
lake and Loch Ness. The ten-horse-power engine was built at Loch 
Oich, in the year 1816, and was employed in dredging into the lake, 
through the shallows, and between the summit level and Loch Lochy 
descending westward, The greatest quantity raised in one day by the 
ten-horse-power engine on the Caledonian canal was 1500 tons. 

In reviewing the extraordinary performance of the dredging engine 
in every situation where it has hitherto been employed, it appears to 
afford to the engineer means of the most powerful and extensive 
capability in the construction of a class of works which must ever hold 
a place of great importance in the rank of engineering operations. [ 
allude to docks and harbours, in the construction of which, during late 
years, the greatest acquirements, both practical and scientific, have been 
called into action. The well-attested performances of the dredging 
engine clearly establish the fact that this machine, being set to float in 
a basin or a channel of water, is capable not only of tearing up and 
deepening the bed, however hard or solid, but also of cutting away the 
adjacent land, and extending either the length or breadth of the body 
of water ia any required direction. In the same way tlie engine would 
be quite competent, when placed out at sea, to work inland, either to 
clear out the embouchure of old rivers, docks, or harbours, or, as a still 
bolder undertaking, to excavate new channels where the old ones from 
any cause have been impeded and rendered useless. The design of 
constructing docks, harbours, and basins of any kind in sheltered situa- 
tions, at any convenient distance from the sea, may be safely carried 
into effect, relying on the power of the dredging engine to perfect the 
communication with the sea, at an expense not exceeding that of 
ordinary excavation. 

To enter into details respecting the cost of dredging in various 
situations would be out of place in a paper of this kind, which pro- 
fesses to be a mere outline of its advantages. But I shall at any 
time feel great pleasure in affording to any individual, or public body, 
who may think proper to communicate with me on the subject, the 
benefit of my experience and practical acquaintance from earliest youth, 
with every particular relating to the practice of dredging by steam 

ower. 
3 4, Acre-lane, West Brixton. THOMAS HUGHES. 
Docember 15, 1838. 


ON CONSTRUCTION, AND THE USE OF IRON. 


Read before the Architectural Society, on Tuesday, Dec. 4, 1838, by 
R. E. PniLiPs, Esq., Member. 


The great end of all the arts is that of making an impressiorton 
the imagination and feeling. That imitation of nature frequently does 
this I believe will be readily admitted ; but that on some occasions it 
fails, I conceive will also be conceded; the true tests of the nrts, 
therefore, does not rest solely upon the production of a true copy of 
nature, but whether it answers the end of art, which is to produce a 
pleasing effect on the mind. Architecture does not rank itself under 
the banners of an imitative art; but, like music and poetry, appeals 
directly to the imagination. There is in architecture an inferior 
branch of art, in which the imagination has no concern; it does not 
lay claim to its appellation as a polite and liberal art from its useful- 
ness, or as an accessory to our wants and necessities ; but from higher 
and loftier principles, we are convinced that a man of genius would 
render it capable of inspiring sentiment, nnd of filling the mind 
with great and sublime diee The influence of the fine arts upon 
the intellectual and moral character of a people, their utility and 
their value, as conferring upon a state in which they are justly 
appreciated as the highest proof of civilization, are considerations 
which cannot be too much entertained. Persons are too apt to 
regard the art of design as & mere elegance, as the sign of wealth 
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rather than the production of wisdom, and as more the effect of plea- 
sure than utility. It may be well for the members of our profession 
to consider what means and materials are in their hands, that may 
prove conducive to these ends, and whether this art has not in its 
power to address itself to the imagination by more ways than those 
usually adopted by architects. That the mere theoretical architect 
combines those qualifications, has not, I think, been proved in the 
buildings of the ancients, for I imagine that many of the deformities 
observable in the buildings of Greece and. Rome have arisen from 
their ignorance of construction, and the modes adopted to supply 
that deficiency, some of which have been contrary to every rule of 
beauty and convenience. The strength and duration of their 
erections may, I think, be attributed tothe goodness of the materials, 
and the quantity used, rather than any practical display of mecha- 
nical skill : and, at the same time, I cannot help regretting that at 
the present day, when the flourishing appearance of the arts would 
p us to look for a display both of the one and the other, a sad 
deficiency exhibits itself, and especially when we are continually 
hearing the former decried, tbe latter so mucli commended. 

To the Gothic architects we are considerably indebted for the 
unity of both, for in their works they exhibit a lightness, an art 
and boldness of execution, clearly proving that neither the singly 
practical or theoretical architect will ever exhibit to the mind a 

leasing object for its contemplation, unless the union of the two 

comes apparent to the imagination by the working of its effects. 

England, perhaps, exhibits more than any other nation magnificent 
examples of these qualifications, equally admirable for the art with 
which they are executed, and the taste and ingenuity with which 
they are composed. I cannot here refrain from expressing a feeling 
of regret, that these structures, sacred to the soil, arc not more con- 
sidered, better understood, and held in higher estimation, and more 
encouragement given to our antiquarians in that peculiar branch, to 
undertake a correct publication of our ecclesiastical and domestic 
architecture, before ruin spreads its extending mantle, and preserve 
to after ages the remembrance of an extraordinary style, now fast 
sinking into oblivion, at the same time publishing to the world the 
riches of a great nation in the splendour of her ancient structures, 
and rendering a real service to the art of design. 

That some of our modern architects have developed great skill and 
considerable knowledge in their erections, I candidly and joyfully 
confess; for instance, St. Paul's, and many other works of Sir 
Christopher Wren, present us with a display of numerous examples 
of admirable works, executed with so much art, that they are and 
ever will be studied and admired by all intelligent and researching 
observers. 

“ Those massy columns in a circle rise, 
O'er which a pompous domo invades the skies; 
Scarce to the top I stretched my aching sight, 
So large it spread, and swelled to such a height.” 

To him and many others we owe | din improvements in practice, 
especially in carpentry, whieh has been earried to a much higher 
state of perfection than by any other nation; and we are considerably 
indebted to many of our countrymen for several valuable books, 
which have been published, explaining the various modes of con- 
br ever andenumerating the apparatus used, together 
with the nd and nature of inaterials adopted; and let me here 
bear an humble tribute to the periodicals which now monthly add to 
our store; to these, then, the various structures to be found in the 
United Kingdom, and elsewhere, must the architect devote much of 
his attention, in order to acquire and collect the rudiments of con- 
struction, and other branches of his profession, which practice, 
experience, and attentive observation alone will render him con- 
summately skilled in. 

Perhaps there is no material so much in requisition in buildings as 
iron; but yct so little attention is devoted to the parts thereof, that 
although capable of being converted to the most ornamental pur- 
poses, at the same time uniting stability with utility, it ‘is made an 
eyesore, or, in many instances, a sevcre reproach on the skill and 
ingenuity of the architect. The use and advantage of a thorough 
knowledge of the material will be best appreciated by those who 
seriously consider the dread effects of a failure in its application, as 
it would happen most likely when the consequences would be most 
serious ; and, perhaps, there is no material which requires more the aid 
and assistance of science in its use, therefore the greater necessity for 
& constant study of its properties and capabilities. That very great 
improvements have been made in its application is every day more 
apparent, and which may be chiefly attr tuted to its great acquisition 
in manufacturing districts, and thereby produces additional reasons 
for a more minute cultivation of a thorough knowledge of its utility: 
and value. Another reason for its 


bg dpa is on the score of 
economy, for although the. opulence of nation might warrant a 


of the block. 


supposition of prodigality in its public buildings, yet where thousands 
and tens of thousands are squandered in the most trifling, con- 
temptible, and ridiculous modes, yet, in respect to the arts, especially 
architecture, the public liberality has yet been seen only to extend 
to almost a mere nothing, a foundation certainly much too weak to 
sustain an edifice either creditable to the national taste or native 
genius. 

The existence of pure iron was formerly questioned; of the fact 
that such pieces have been found, I believe there remains little 
doubt, indeed none at all, if we rely on highly respectable authorities. 
A large piece of native iron was found in South America in 1783, by 
a Spaniard, which was found to be pure and soft iron, easily cut, and 
capable of being wrought without difficulty when heated, some 
portions of which are deposited in the British Museum, as specimen» 
It has been likewise a matter of doubt whether the 
ancient Greeks, towards whom we generally look for authorities as to 
the early progress in the arts, were acquainted with the use of irou. 

In the description of the games instituted by Achilles on the death 
of Patroclus, translated by Cowper, we find the following :— 

“ The hero next an iron clod produced 
Rough from the forge, and wont to task tle might 
Of King /€tion; but when him he slew 
Pelides' glorious chief, with other spoila, 
From Thebes conveyed it in his fleet to Troy." —IriAp. 

If iron had been common among tlie Greeks, we may assume tha! 
a lump of the metal of the size described by the poct or his transla- 
tor would have been no unworthy prize of heroic contention; but as 
it is by no means clear that the knowledge of iron for military pur- 
poses really existed, much less that the art of subjugating so stub- 

m a material, was at that time known. 

At what period the smelting of iron ore, so abundant in this 
country, was first undertaken, does not, I believe, appear. It will 
be readily admitted by those conversant in early history, as well 
as by those who respect traditional probability, that the earliest 
uses to which it was devoted were probably weapons of warfarc. 
Although a considerable degree of perfection appears to have been 
attained at a very early pret in the working of iron, the art of 
casting articles in sand from the metal in its crude state seems to 
have been either unknown or not practised till a comparatively Jate 
period, That it is fitted for every purpose in building 15 not asserted, 
especially considering the climate of England; but its usefulness 
for the support of great weights exposed in situations subject to 
rapid decay, and for the prevention of fire, must be self-evident, as, 
in the latter case, we have seen several instances lately, which fully 
bear testimony to the correctness of this observation, where there is 
every reason to suppose, that, had not tlie brestummer P Dens tie 
front wall of the house been of iron, the same would have been 
recipitated into the strect, and thereby, perhaps, a sacrifice of many 
ves. There have been instances of filtres in the use of this 
material, which, perhaps, has much prejudiced the public niind 
against its adoption more generally in buildings; but yet these may 
have been cases where it has arisen from a want of a proper know- 
ledge of its properties, and not from any defect in the material itself. 

Persons are too apt to imagine that a large piece of iron must 
possess infinite strength, and the dimensions of the most important 
parts of structures are frequently fixed upon by guess, and from such 
causes ensues unpleasant consequences. The chief and principal 
object is to regard the fitness, strength, and durability, at the same 
time endeavouring to produce, with those qualifications, a pleasing 
effect, correctness of design, and lightness of parts, yet at no sacri- 
fice to the stability of the erection. When it 1s considered that the 
parts of a building should assume any particular form or position, as 
well as stress, it will become obvious that something more than 
mere resistance to fracture should be calculated. In the evidence 
ae before the jury on the failure of the Royal Brunswick Theatre, 
the architects examined on that occasion differed materially as to the 
application of iron for the purposes of roofs; yet there are many 
recent instances. where iron roofs have been adopted with complete 
success. I might mention the roof ovcr the fruit market at Covent- 
garden, where it is composed of iron and wood, that has a very light 
and agreeable effect; the fish-market at the Hungerford-market 
is wholly of iron, with shect-iron (? zinc) covering. In chapels 
lately erected, the cluster-columns have been made of iron, six 
inches diameter, cast hollow, with a stone eore for their reception, 
und the height of which, 1 believe, are 25 feet ; but yet, for the want 
of a little attention to these matters, every body must regret the bad 
effect which is produced by the introduction of iron girders, in 
chapels and elsewhere, without combining a spirit of design with that 
of utility, and perhaps economy ; little or no attention is paid to the 
adoption of iron columns in deis windows where they become neces- 
enry for the stability of the building, which, if properly considered, 
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& blot in the design, might be made conducive 
effect, and that without detriment to its stability 


instead of formin 
eneral g 
or usefulness. 

As regards the qualities of iron, we find the following recom- 
mendations :— White cast iron is less subject to be destroyed by rust- 
ing than the gay kind; and itis also less soluble in acids; therefore 
it may be usefully employcd where hardness is necessary, and where 
its brittleness is not a defect; but it should not be chosen for pur- 
poses where strength is necessary. When cast smooth, it makes 
excellent bearings for gudgeons or pivots to run upon, and is very 
durable, having little friction; white cast iron, in a recent fracture, 
has a white and radiated appearance, indicating a crystalline struc- 
ture, it is very brittle and hard; gray cast iron has a granulated frac- 
ture of a gray colour, with some metallic lustre; it is much softer and 
tougher than the white cast iron, but between these kinds there are 
varieties of cast iron having various shades of these qualities, those 
should be esteemed the best which approach nearest to the gray 
cast iron. Gray cast iron is used for artillery, aud is sometimes 
termed gun-metal. 

The utmost care should be employed to render the iron in each 
casting of an uniform quality, because, in iron of different qualities 
the contraction is different, which causes an unequal tension among 
the parts of the metal, es its strength, and renders it liable to 
sndden and unexpected failures. When the texture is not uniform, 
the surface of the casting is usually uneven where it ought to have 
been even. This unevenness, or the irregular swells and hollows on 
the surface of a casting, is caused by the unequal contraction of the 
iron of different qualities. 

Too much attention cannot be paid by the architect to the fact of 
ascertaining the capabilities of every portion used, by the necessary 
proofs, the importance of which has been frequently proved, the 
castings having been, to the eye, good and sound, but, under the 
necessary proofs, were failures, but which reflects no discredit either 
on the architect or founder, but only shows the high necessity for 
the before-mentioned caution. 

I have been led to make these few remarks from a wish that some 
more able hand, and well-stored mind would, some evening, instruct 
Us mE a better and more elucidated detail of so interesting a 
topic. 

he architect who has his mind thus filled with ideas, and made 
expert by practice, will work with ease and readiness, whilst he who 
would have you believe he is waiting for inspirations of genius, is, 
in reality, at a loss howto begin: whereas the well-grounded architect 
in theory and practice has only maturely to weigh his subject, and all 
the mechanical of his art follow; without conceiving the 
smallest bane against others, he is content that all shall be as 
eat as himself, who have undergone the same fatigue, confirming 
the importance of the fine arts, and drawing forth a strong response 
from the eo hearts of all classes, ere a nation may wear that 
high intellectual honour which the production of masterpieces in 
painting, sculpture, and architecture has ever conferred. 

May we not trust and be persuaded that we shall have the gratifi- 
cation, at no distant period, of adding a new page of lustre to the 
English history, there being nothing of glory left to achieve, we 
may still snatch the only remaining laurel in the midst of the enjoy- 
ment of peace and plenty ; we may, after a long and severe struggle, 
enjoy those rai fragrant, and ever-blooming laurels of 
painting, sculpture, and architecture, entwine them round our 
country’s brow, stamp the age in which we live, and, by the patron- 
age and encouragement given to the mass of talent in all the 
branches of the arts now in this country, if to the glorious names of 
Augustus, Pericles, and Leo, we may add that of Victoria, as the 
most enlightened and liberal patroness of the arts since the bygone 
days of Italian spleens and make those days in which she ruled 
the golden age of England’s pride. 


RAILWAY CURVES. 


Sra, —I have recently been engaged in staking out the line of one of 
the principal railways now in progress of formation, and in the course 
of my operations met with some difficulty, in consequence of bein 
compelled to cross several roads and rivers, and certain lands, at fixed 

ints. To accomplish this, I was obliged to make use of curves of 

ifferent radii for shorter distances than usually adopted. 

Now, although it is, doubtless, an object in laying the rails, to make 
the resistance equal by continuing a food working curve, or gradient, 
as far as ible, yet I think it would be an improvement upon the 
system of running directly from a straight line to a curve of 14, 2, or 
3} miles radius, if a curve of 3, 4, or 5 files radius for a short distance 


(say 5 or 10 chains, or any distance which the locality would make 
convenient) were made use of to connect. them. 
I would add, that pole (where the resistance is equal) assume 
the peaa curve, to which the plan I propose is an approximation. 
If any of your more experienced readers would correct any error I 
may have fallen into, they would much oblige 


Your obedient servant, 
" A SUB." 


Dec. 14, 1838. 


THE SOANEAN MUSEUM. 


Under the head of * Weekly Gossip," in its number for December 
ist, the Atheneum has made the following remarks respecting this so- 
called public establishment :—“ Whilst upon the subject of Museums, 
let us ask, are the Soanean trustees still nodding ‘in the pleasant 
land of Drowsihood, as well as their great prototypes abovemen- 
tioned? (viz. those of the British Museum). How long is the Public 
Inheritance in Lincoln’s-inn-fields to remain a close borough for Mr. 
So-and-so, the curator, and Mrs. So-and-so, the housekeeper? A rich 
Architectural dey was left, we submit, to be devoured by some- 
thing else than the dry-rot. When shall we have the use and enjoy- 
ment of our heritage? Or has the entrance been removed to terra 
i ita? Two years almost has the ‘testator been dead, yet the 
British people must still be satisfied with permission to visit their own 
property some few months (rather some few days) during the fashion- 
able season! Let us hope that by next spring such arrangements will 
have been made, as may render a recurrence to this subject unne- 

It affords ns great pleasure to find the matter so strongly taken up 
in such a quarter; for were we solitary in our condemnation of the 
system of nominal access to, but virtual exclusion from, the Soanean 

useum, we might be thought to plead rather for our own conve- 
nience, than for the right of the public generally. So long as it con- 
tinues upon its present footing, the whole is a monstrous piece of 
humbug—an absolute dog-in-the-manger affair, and as such cannot be 
too strongly reprobated. As far, too, as the liberal donor's memory is 
concerned, it would be infinitely more charitable towards him, to pay 
no regard to his childish freaks and whims, but throw the Museum open 
to the public, “ every day and all day long,” than, by adhering to them, 
to remind the public perpetually of Lis stingy disposition, which in- 
duced him to tie up the property in such manner that no one—neither 
the public nor his own family, can enjoy it; the only parties who can 
really be said to be in actual possession, being Mr. Curator and Mrs. 
Housekeeper—the servants of the public—who, no doubt, have full 
leisure to perform “high life below stairs,” or, for the matter of that, up- 
stairs, too, If there be a rich Architectural Library, which, after 
what we have heard, we very much doubt, let all those who can benefit 
by it have free access to it. The only respect in which the Soanean 
Museum can now be considered a bono publico, is, that it seems 
likely to be a bone of public contention. Let us, therefore, fight for it 
maníully—no, not manfully, but doggedly, until one party or the other 
get the day. At all events, it is a case wherein the next best thing to 
a decisive victory would be an equally decisive defeat. 


SCHOOLS OF ENGINEERING, MINING, AND SURVEYING. 


As very great ignorance seems to exist among the would-be poli- 
tical economists as to the state and progress of the schools for 
engineering, mining, and surveying, we are induced to publish the 
following remarks:—The Government have the departments at 
Sandhurst, Woolwich, and Chatham; the East India Company have 
also & college; the Royal Dublin Society have long given regular 
courses of lectures and instruction, under the superintendence of 
Mr. Griffiths; and surveying has been so effectively t at the 
Agricultural School of 'Templemoyle, that the Ordnance Surveying 
Department there has received considerable assistance from it, Sur- 
veying is one of the regular branches of instruction at Elizabeth 
College, Guernsey; and we believe also at King William College, in 
the Isle of Man. "^ 

But if any deficiency of these institutions exists, it will be fully 


supplied by the faculties established at Durham, and in University 
and ing’s Colleges, London. In the college in progress at Bath, 
professional instruction is part of the course proposed, and we have 


no doubt that it will soon be adopted in Ireland or Scotland. 
The southern mines will alao have a 3 founded by means of the 
Dunstenville subscription. 

We wonder that the admirers of the Polytechnic School had not 
pointed out the deficiency of agricultural schools in England, while 


‘ 
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there are shoals in foreign countries, and there are establishments even 
in Ireland and Scotland 1 This would be about on a par with their other 
reasoning, for although the Irish and Scotch may want agricultural 
schools, the English b not. “Itis not the healthy who want a phy- 
sician, but the sick." 


IRISH RAILWAY COMMISSION. 

“ Having thus endeavoured to explain, that the construction of the best lines of 
Railway between London and Dublin, and between Dublin and Cork, the latter 
being established as the fixed port of embarkation, a more certain, expeditious, and 
convenient, if not a cheaper, communication would be effected with America, than 
from any port of Great Britain directly, unless with partial advantages from Bristol 
only; and that even from Bristol, circumstances are likely to induce many vessels to 
touch at Cork, We may, then, safely urge the construction of these Railways as a 
consideration of national importance, quite independent of the amount of direct 
profit from increased business which the intercourse thus created is likely to pro- 
duce, — Page 86, Irish Commissioners’ Railway Report; 

I shall now endeavour to examine and investigate tlie general 
utility of this plan recommended by the Irish Hallway Commissioners, 
as its main object is put forward on merely assumed data, evidently for 
the purpose to induce the Government of the country, either to em- 
bark in the project, or to advance public money to carry it into execu- 
tion; and as it is‘an undertaking not only gigantic, but of a very 
formidable kind, it ought to be subjected to the test of the stern 
scrutiny of reason and discussion; because it appears to involve the 
making of 140 miles of railway through Wales, and also 316 miles 
through the south of Ireland, and a consequent expenditure of more 
than ten millions sterling. I shall, therefore, be brief, and approach 
the subject at once by calling public attention to the time of travelling 
from London to Cork by railway, as compared to the sea voyage by 
steam to the same port. The merits of the direct voyage from London 
to New York—the superior advantages of the route from London 
to New York, by the Western railway to Bristol, and then 
direct by steam across the Alantic — the central position of 
Liverpool, in the” British empire—-its great American trade, 
and the many advantages it possesses as a point of general departure 
for America, and its becoming the great emporium of steam intercourse 
with the states of the new continent. ‘To the nautical and geographical 
statements to illustrate and show that the recomméndations of the Irish 
Railway Commissioners, as to Cork being established as the fixed port 
for embarkatiou, would be productive of no benefit, either as to general 
convenience, economy of time, or expense to passengers departing from 
the port of London, Bristol, or Liverpool, bound to America; and 
that even the making of 456 miles of railway through Wales and Ire- 
land, would neither lessen the time nor the expense of steam navigation 
intercourse between the principal ports of Great Britain and those of 
North America ; but on the contrary, if viewed on the basis of national 
utility, would be attended with immense trouble, inconvenience, and 
expense, not only in general to the travellers of England and Scotland, 
but also as to the transmission of packages by that route from Great 
Britain to America. 

It is stated in the Irish Commissioners’ Railway Report, that if the 
Hne of railway they recommend be made from Dublin to Cork, “and 
the most rapid possible communication opened between London and 
Dublin, persons or packages might then reach Cork from London in 
about twenty-nine hours, allowing twenty miles per hour for railway 
travelling.” The Railway Commissioners have not given any detail of 
the calculations regarding how the journey from London to Cork by 
railway could be performed in twenty-nine hours, it may therefore be 
worth while to examine that statement put forth by them. 

Hours. 

Railway conveyance from London to the Irish Channel . n 

Steaming across to Dublin . : . s + 12 

"Travelling from Kingstown to the Cove of Cork . "EE 

32 

The Railway Commissioners mention that a saving of two or three 
days would be made in going by railway from London to Cork, as com- 
pared with performing the same voyage going by sea. This, upon in- 
vestigation, does not appear to be the case, er the distance from Lon- 
don to Cork straight through the English Channel is about 595 English 
miles, which a powerful steamer could perform in about fifty hours in 
favourable weather, and which would only be asaving by the railway of 
about eighteen hours instead of two or three days; so that this state- 
ment of the Commissioners does not even appear to stand investigation 
when compared to the circuitous route of touching at Cork. 

Looking into this question, and viewing it in another way; sup- 
posing passengers and piiga leaving London in a steam vessel 
bound direct for New York in America, they would reach it even 
sooner than if they were to travel by railway to Cork, and then em- 
bark for America; because Cork lies 930 miles north-west of the 
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middle entrance of the English Channel: and again, a ship steaming 
from London bound for New York, and calling at Cork, incurs an 
immense loss in running from the Land's-end to that port, ber course 
then regning to be changed from W. by S. to N. W. 4} west for a 
distance of about one hundred and eighty miles, and in place of 
making southing, which she ought to do if sailing in a direct course, 
she would be making nortbing to the amount of not less than 190 
miles, taking it from the centre of the mouth of the English Channel 
te the harbour of Cork. The direct voyage from London to New 
York would, therefore, possess many advantages in lessening the time 
compared to the same voyage being performed by going round tle 
Land's-end and calling at Cork ; or even going y railway through 
Dublin to that port, and then embarking for New York. Let it be 
further observed, that besides the great expense of this railway land 
journey from London to Cork, that the embarkation to cross the Irish 
Channel, the disembarkation at Kingstown, arrival at Cork, and again, 
the re-embarkation at the Cove, would entail much more trouble, loss 
of time, expense, and inconvenience to passengers and packages taking 
this route, than the Irish Railway Commissioners appear to be aware 
of. But let any one acquainted with travelling just examine for e 
moment this plan recommended by the Commissioners, and it will 
appear, that there is neither reason for it, nor any kind of advantage to 
be derived from its adoption, and much less to the interests of the 
state; that there should be 456 miles of railway made, costing more 
than ten millions sterling, at the public, expense, upon such a senseless 
project, and which could never be of any national benefit whatever in 
accelerating the communication between London and New York, or 
the other ports in North America. 

Can this favourite project of the Irish Railway Commissioners, 3o 
strongly advocated and put forward by them, of London passengers 
and parcels going through Dublin to Cork, and embarking for Ame- 
rica, stand one moment in competition with the route from London by 
the Great Western Railway to Bristol, and then direct by steam to 
New York. A glance at the map of Great Britain and the chart of 
the Atlantic, will show the very great superiority of this line of com- 
munication between London and New York, as compared to any other 
that has yet been Jaid. before the public, and which is now working 
practically to a great extent, with the most triumphant success. The 
Great Western Railway from London to Bristol, is wide and level, 
which will ensure to it a very considerable velocity per hour. The 
time of travelling on it from London to Bristol may be taken at about 
four or five hours, and then 28 hours steaming W. by S. towards New 
York, would place the passengers on board of the steamer at the end of 
82 hours after departing from London, not less than 150 miles S. by 
W. of Cork. 1 ial what is the Royal Commissioners! London, Dub- 
lin, and Cork project, requiring 456 miles of railway to be made, and 
costing more than ten millions sterling, compared to this plan, which is 
now, to a great extent, in full operation. 

The Railway Commissioners’ reasonings as to the advantages of 
Cork, compared to Liverpool, are equally fallacious as those which 
they have expressed regarding London and Bristol. As Liverpool is 
the largest commercial port on the west of Great Britain, and possesses 
avery large American trade, I shall offer a few observations in com- 
paring it with Cork, as a fixed point of departure for America, and 
which the Commissioners very erroneously think will become the grest 
port of communication with the states in the new continent. 


Houn. 
Passengers crossing from Liverpool to Dublin, say . .H 
From Kingstown to the Cove of Cork ; . . 9 
Amount of time from Liverpool to Cork . $ . 20 


A powerful steamer departing from Liverpool and bound for New York 
would, in 26 or 27 bours, with moderate weather, reach the same longi- 
tude as Cork, but with a favourable wind 50 miles more southerly ; $0 
all that would be gained in point of time would be about six or seven 
hours, and as to the expenditure of fuel it would only be about 25 or 
26 tons. But on the other hand, looking to the many eminent 
advantages which Liverpool possesses, and above all to her central 
position in the British Isles; united already to London and Hull by 
a railway, and also will be with Glasgow shortly— possessing a steam 
navigation intercourse with Dublin, Belfast, Glasgow, and all the 
FURIA ports on the west of Great Britain, and those on the shores of 

reland, her immediate connection with all those great manufacturing 
districts within the interior of England, the work-shop of the world, an 
justly exciting the admiration of people from every region of the globe. 
Looking at her wealth, the extent of her commercial activity, her 
rapidly growing trade, points ont Liverpool, without requiring 456 
miles of railway, and a ten million expenditure, to be destinod to 
become the emporium of Britain, for steam navigation intercourse with 
all the rising states of America, The writer of this is as thoroughly 
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convinced that such will be the case as any mathematician can be of 
uud the Sixioms of geonteiun 

e recommendations and assumptions of tbe Irish Railway Com- 
missioners as to this important question tend eminently to mislead, not 
only the government of the country, but also the various companies, 
and the public. But if they lad taken the trouble of examining with 
the least attention the chart of the Atlantic, exhibiting the eastern and 
western shores of America and Europe, and the map of the British 
Isles, they never could have fallen into such a gross misconception 
regarding the best ost direct roytes of communicating by steam 
dedu London an ew York, and also between Bristol and New 

ork. 

Are the Railway Commissioners not aware, that by the chart the 
course from the middle of the western entrance of the English Channel 
to New York is about W. by S.? and from Cape Clear, in Ireland, it 
is about W.S. W. 63 west? and further, that the middle of the Atlantic 
entrance of the British Channel, is north of the parallel of New York 
about 585 miles, Bristol 743 miles, and Cork 775 miles? and that any 
northing made in sailing from London or Bristol to New York, by calling 
at Cork, is a dead loss equivalent to double that amount, because a ship 
has as much sonthing again to make by such a deflection from the true 
and direct course? As to a London, a Bristol, or a Liverpool steamer 
getting business at Cork to compensate them for such a deviation and 
delay, is altogether out of the question, particularly looking at the state 
of the present existing trade in Ireland. The additional supply of fuel 
which the Commissioners think the Atlantic steamers outward-bound 
from London would require, and which they recommend should be 
procured at Cork, it may be observed, in reply, that the steam ships 
even from London can carry quite enough of fuel to carry them from 
that port to New York, without incurring a loss in northing of nearly 
200 miles, by calling at Cork; and that Falmouth, in this respect, 
would afford tM& supply much better, if required, and without loss of 
time or lengthening of the voyage. Looking at the geographical posi- 
tion of both Liverpool and Bristol, steamers from those ports would 
stand less need than those of London in calling at Cork for fuel. 

It is presumed these observations show there can be no beneficial 
results from the making of 456 miles of railway through Wales aud 
Íreland, costing more than ten millions sterling, in lessening either the 
time or expense in going from London or Bristol to New York, by 
making Cork the port of departure ; unless it be to involve the unfor- 
tanate existing executive of Britain in an expense of more than 
ten millions sterling, and to support one of the most extraordinary 
projects or jobs that ever was proposed, or even ventured to be recom- 
mended to the government of any free country. Yet it has been so 
far countenanced by those in power, that augmented salaries and 
honours have been bestowed, marking their approbation of the 
measure. 

In justice I deem it right to give the following quotation :—‘‘ The 
Viscount Melbourne and the Chancellor of the Exchequer state to 
the Board, that whilst they consider the importance of a safe and 
expeditious line of communication between London and Dubliu to be 
such as to justify the interference of the public, they are by no means 
prepared to recommend any survey of a line of railroad. Several 
private bills have passed, and works are either in contemplation, or are 
actually undertaken, upon the successful completion of which a direct 
line of railroad from Dublin to London must depend. They therefore 
consider that any interposition on the part of the state, even if it were 
limited to the single object of a survey, would have a tendency of 
interfering with private enterprise, and discouraging the application 
of capital, when it may be required for the general improvement of the 
eountry."— Report on Liverpool Holyhead, and Port Dynilaen 
Harbours, 21st. Feb, 1837. B 


NATIONAL MONUMENTS. 


Si2,—No one who knew London fifteen years ago but will see with 
plessure how much it has been improved since then, especially near 
Charing-cross, and that trvly noble structure, London-bridge. It 
would, however, puazle a foreigner (and it puzzles me who am not 
one) to account for the incongruity which exists in the names of the 
principal streets and squares, and of the buildings and monuments that 
are placed near one another, For instance, how comes it that we are 
to bave a monument of Nelson and Trafalgar-square in front of the 
National Gallery ? Had the building been an Admiralty-office, no- 
thing could be more appropriate; but a name bearing reference to the 
fiae arts, and a mouument of Hogarth, of Reynolds, or of some other 
ef our famous artists, would have been more fitly applicable to a gal- 
lery of paintings. If bronze statues should (as they generally do) | 
represent none but princes, warriors, or statesmen, King Charles's 
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statue might have been removed further from the scene of his dis- 
astrous death, and turned towards the immortal works of the painters 
he so liberally patronized. 

However, I suppose that, in: spite of all that can now be said, Tra- 
falgar-square will retain its name, and Nelson's statue will be placed 
there—at the risk of strangers to our history who have visited our chief 
towns (Edinburgh, Dublin, Liverpool, Birmingham, &c.) supposing 
England to have produced so few great men that we have been obliged, 
in order to have statues enough, to make a dozen for each of them. 
With the Greeks and Romans, our masters in architecture and sculp- 
ture, bravery only was virtue, and warriors the greatest of men; but 
are we Christians of the same opinion ? Why have we not statues of 
Bacon, of Locke, of Newton, ef Howard, or of King Alfred, in our 
squares and public places? or, if we must have soldiers and sailors, 
why not one of the great and virtuous Collingwood—of that warrior 
who, as a husband, a father, a commander, a patriot, and a subject, 
merits the unalloyed admiration of posterity, and whose whole cha- 
racter and conduct may well be held up as a pattern worthy of all 
imitation ? Surely the monument in Trafalgar-square should be 
dedicated to botb the admirals and to their brave companions also—to 
the men whose patriotism was not excited by the hope of immortalizing 
their names, as well as to those whose names were in the mouths of 
friends and enemies, and will be hauded down with those of Cesar, 
of Hannibal, and of Napoleon. 

With regard to the form of the monument, I would protest against 
sticking a statue on the top of a column at such a height that it is not 
to be seen with comfort—unless it be the statue of a cocked-hat, a wig, 
or a pigtail, for then the farther from sight the better. More especially 
would I protest against a column with an unornamented shaft, with a 
detestable iron railing above the abacus, and this supporting a round- 
topped sentry-box ; from the inside of which the half-naked sentinel 
appears to have emerged in a fit of melancholy madness, with the in- 
tention of falling on the pavement below ; when the wind blowing on 
his shivering carcass and on the clothes that hang about his legs, shall 
overcome his endeavours to stand upon the sfippery convexity, and 
take his feet from under him. If the Nelson monument is to be a 
statue on a column— st, let the shaft be ornamented; 2nd, let it not 
be heavy Doric (alias English) ; 3rd, let the abacus itself form astone 
parapet instead of a railing ; and, 4th, let the statue stand or appear 
to stand (from the best points of view) almost immediately above the 
column, and on a flat surface not much raised from the abaeus. Not 
that I approve of any Stylitic monuments, unless in honour of Simon 
himself. The Greek column is perfectly unfit for an isolated monu- 
ment, and I do not know that the Greeks themselves ever made such 
use of it; nor yet the Romans, until the time of Trajan, when the 
arts began to decline. A column has an abacus as a preparation fer a 
great weight to be placed above. Without this superincumbent mass 
it is incomplete and useless; bat an isolated monument should be 
complete in itself, and it should terminate in a point or something 
nearly approaching one. Prejudice apart, how much more beautiful 
is the Turkish minaret, the Egyptian obelisk, or a Gothic spire, than 
a solitary Greek column! For my part, I prefer a well-built factory 
chimney when the smoke curls from its top, and gradually mixing with 
the air above it, leaves one with nothing to expect. It only wants a 
well-imagined railing to carry the eye gradually from the solidity of 
the edifice to the lightness of the vapour. 


While so much has been done for the ornament of the city of Lon- 
don, it isto be lamented that Sir Christopher Wren’s monument should 
still retain its pot of brass flames—the disgrace of English taste—the 
laughing-stock of all foreigners, It would be infinitely better with a 
statue; and whose would be more fitly placed there than that of Wren 
himself? There would be something like justice in that, and the great 
builder’s ghost could not grumble, even though in another world he 
has improved his taste, which in this was certainly far inferior to his 
Science and his skill. Yours obediently, 


IMPROVEMENTS AT AUGSBURG. 


Great activity has prevailed here in improvements, and it shows that in 
cultivating the fine arts, King Louis does not neglect the useful. An important 
sluice has been constructed on the river Lech, supplying a thousand feet of 
water in a second, for the use of tbe factories. The Protestant and Catholic 
cemeterics have both been enlarged, and the dead houses ornamented with 
Doric façades. The great cotton factory begun im April is roofed in, and 
will contain 30,000 spindles and 800 looms, and is to be worked by water by 
means of two of Fourneyron’s newly invented Turbines, which will give 200 

bic fect of water per second at 15 feet fall. To carry off the water, a cut is 
te be made a mile long, 42 feet broad, and 12 feet deep. A new street has 
been formed to communicate with the Jakober suburb, and the railway to 
Munich is in a very advanced state, 
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PLAN OF A PROPOSED NEW DOCK AT KINGSTON-UPON-HULL. 


DzspoNzp ay James OLDHAM, Civil ENGINEER, 
To be called the QuExN's Dock; showing its connexion with the Rivers, and the present Docks of the Port. 


wn fab ~ 


HOTT ST 1 


(REFERENCE TO THE PLAN). 


A, River Humber.—B, the Old Harbour, or River Hull.—C, Entrance Basin to the present Docks.—D, Humber Dock, Area 7a. Or. 


—E, Jurc- 


24p 
tion Area, Ga. Or. 5p.—F, Old Dock Area, 7a. Or. 24p —-G, Entrance to River Hull.—H, the Market Place.—J, the Church.—K, the Citadel.—L, Most. 
— M. Basin to the proposed Dock.— N, proposed new Dock.—0, Entrance to River.—P, Church. f 


The convenience for trade afforded by the extensive system of docks, 
has penap more contributed than its local situation to the prosperity 
of Liverpool, while it has fully counterbalanced the difficult entrance 
of the harbour. Bristol, too, has equally found it necessary to extend its 
attention towards these entrepots, andit is only, perhaps, owing to the 
want of a corporation as rich as those two cities, tbat Huli has not 
taken advantage of such indispensable adjuncts to trade. 

The present Dock Company was established in 1774. Their capital 
is 90,0001. ; divided into shares of 5001. each, They have constructed 
three docks, occupying twenty-three acres, with quays and warehouses, 
all out of the profits, at a cost exceeding 450,0001., and they pay a divi- 
dend of twelve per cent., besides reserving the like sum to pay off a 
debt of about 70,0001., contracted to make their last dock. 

Itis not surprising that the accommodation supplied by this company 
should be considered insufficient, when at Liverpool alone there are 
one hundred and eleven acres of dock room and eight miles of quays. 
The increasing trade of Hull, and its position as the great midland out- 
let, evidently point out the deficiency, and we need not be surprised if, 
from tlie consequent inconvenience, loss of trade has ensued ; for Hull 
does not, like Liverpool or Bristol, bear no rival near the thone, but has 
at her very doors two powerful competitors, in Grimsby and Goole, 
which not only attract much of the growing traffic, but threaten the 
usurpation of the whole. : 

Here, as Bristol, the existing institutions are attended by defects that 
tend still farther to aggravate the deficiencies they cannot supply, and 
like the case of the Great Western, the largest class of steam vessels 
are unable to enter the present Docks at all though taxed to an im- 
mense amount for benefits which they never receive; for other large 
shipsthe accommodation is glaringly insufficient, and the notorious want 
of quay room is entailing upon shipowners and merchants a delay and 
expense to which they will not longer submit. 

nder these circumstances it has been determined toapply to Parlia- 
ment in the next session for the establishment of a Company, to be in- 
corporated under the name of ** The Queen's Dock Company,” with 
power to construct a new Dock or Docks, thereby putting an end tothe 
mischiefs complained of, and at the sam» time affording to the pro- 
moters every prospect of a handsome remuneration : the capital to be 
180,0001., in shares of 100). each. 
The intended site is a 


iece of Hines of ‘About 30 acres, chiefly 
extra-parochial, lying to east o 


the garrison, and extending down 


>. 


to low-water mark in the Humber. The water in front is, at low water, 
in spring tides, of the depth of four fathoms, and the works will be 
so far carried out as to give the entrance to the proposed Dock the full 
benefit of that depth of water. In this situation a sufficient quantity 
of land can be obtained to afford the amplest quay room, with every 
other necessary appendage for landing, storing, and loading merchan- 
dise of every description. A communication will be made between the 
river Hull and the proposed Dock. 

The Dock will contain about twelve acres; the principal entrance 
will be through a spacious basin extending into the Humber, to a line 
drawn parallel to the extremities of the piers of the Humber Dock. 
The basin will communicate with the proposed Dock by a lock of the 
width of 65 feet, the depth of 35 feet, and the length between the gate: 
of 300 feet, capable of admitting the largest men-of-war or steam ships. 
The Dock will be excavated to the depth of 35 feet. It will communicate 
with the Old Harbour at its northern extremity by a short canal and 
lock of the ordinary dimensions. The quays on the eastern and 
western sides will be 210 feet wide, affording ample space for ware 
houses and sheds. There will also be sufficient space on the south 
side of the Dock for Graving Docks communicating with the Dock for 
ship-building upon the most extensive scale. The Dock and Quays 
will be surrounded by a lofty wall, rendering them in every way 
adapted for the bonding system. 

It is not our business to point out advantages, or to lead the opinions 
of capitalists, but it is a necessary professional duty to see that a project 
is required or that it is likely to be remunerated ; and we certainly com- 
sider that in this instance, as the plan is justifled by the most urgent 
necessity, that so it is likely to meet with the happiest results. Thein- . 
come of the present Docks has increased from 24,7891., in 1832, to 
37,8081. in 1837 ; and this latter year was by no means distinguished forits 
commercial prosperity. The situation of Hull is certainly of the highest 
importance, for it occupies with the Thames that position on the 
west of the North Sea, which Hamburgh and Bremen do on the east. 
With this advantage in position, by its river communication and by 
the railways, which on one side of the Humber will unite it to Liver- 

ool and the Atlantic, and on the other, by the intended Hull and 
Nottingham Railway, give it through a rich agricultural country the 
monopoly of the midland manufacturing district, Hull wants but energy 
and spirit in its merchants to become the mart of the Baltic and she 
German Ocean, 
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THE NEW MODE OF PRODUCING WROUGHT OR MAL- 
LEABLE IRON DIRECT FROM THE ORE. 


Patented by Mr. Wituiam N. Cray. 


Fig. 1. LL ONGITUDINAL SECTION OF BALLING AND PILING 
FURNACE, WITH RETORTS. 


LOCAT 


The retorts are covered with a layer of sand, 
Fre, 2.— PLAN. 


Retorts. 


Furnace. 


Chimney. 


Fig. 3.—TRANSVERSE SECTION OF RETORTS AND |HORIZONTAL 
^s. FLUES. 


The O are small apertures to allow a 
portion of the flame to pass over the top 
of the retorts. The retorts may be in- 
creased or diminished, as the waste heat 
is greater or less. 


REMARKS BY THE PATENTEE. 


Iron is popularly divided into two deacriptions, cast and wrought. 

Cast, or pig iron, is principally a combination of the metal with 
carbon, which it absorbs from the coke or charcoal of the blast fur- 
nace, Wrought iron has been hitherto produced by freeing cast iron 
from the carbon, &c., with which it is combined: the nearer it ap- 
proaches to a state of purity, the better wrought or malleable iron 
will it be. 

The richer ores of iron contain the metal combined with oxygen; 
if that oxygen were separated, the metal would be in its malleable 
state as wrought iron. 

And yet, the advance of science has left this great branch of our 
nati prosperity so far behind, as to suffer the manufacturer still 
to continue the practice of impregnating the iron with carbon in the 
first instance, which carbon must afterwards be separated, by 
a expensive processes, to produce wrought iron of good 

uality. 

j Bat there are other evils in the common mode. It is necessary 
for the manufacturer to have a sort of glass floating on the molten 
iron at the bottom of hia furnace, to prevent the oxydation of the 
recently produced metal by the blast. This glass is formed from the 
earths with which the ores of iron are mixed, and limestone to flux 
those earths: so that, ores of a very superior quality cannot be used 
by themselves, but only in part, to enrich such poor oresas have 
more earths combined with them than are necessary for their own 
fusion. Thus it is, that the Hematites, and other rich ores, found 
abundantly in Lancashire, Cumberland, Cornwall, &c., reach no 
higher a marketable value at the place of their production than the 
common earthy ores of the coal districts, although they contain twice 
as much iron, and that iron of a very superior quality. 

Again, English iron is, from its mode of reduction, almost certain 
to be injured to a pera or less extent by combination with sulphur; 
the earthy ores, which form nine-tenths of those generally mel are 
Emi eene with that deleterious mineral to a great extent; the 
coals from which the coke is formed are likewise more or less sul- 
phurous; and this gives the high estimation and value to charcoal 
iron, or such as has been reduced in the several processes by the 
agency of wood instead of coal. 

It is the object of the pen taken out by Mr. William Clay, to 
produce wrought iron of beat quality, direct from the rich ores 

Mo, J.—-Jancany, 1839. —Vor. lI. 


hitherto so little used from the causes beforenamed, by a process 

simple, rapid, and economical. ] y . 
o make wrought iron of such quality, for instance, as chain 

cables are made from, five several operations are necessary, besides 

the preliminary one of making the coke for the blast furnace, 

namely— ' à 

1. Roasting the ore. 

2, Smelting in the blast furnace.* 

3. Refining. 

4. Puddling, balling, hammering, and rolling. 

5. Cutting up, piling, and rolling. 

All these processes requiring a separate application of heat. 

It is stated in the article on iron, the 105r number of the “ Library 
of Useful Knowledge," a work written with great clearness, and an 
intimate knowledge of the subject, that 8 tons 17cwt. 3qr«. 3lbs. of 
coals are required for the production of one ton of finished bar iron; 
doubtless, the introduction of the hot blast has reduced the consump- 
tion of fuel in the smelting operation pow, and the adoption 
of anthracite coal may decrease it still further. It seems, however, 

yet doubtful, whether the best bar iron can be produced from “ hot 
last pig :” at all events, very small proportions of that description 
are as yet used in the fabrication of iron of superior quality. 

On the patent plan, the operations are reduced to three; namely— 

1. Reducing, or preparing the ore in retorts, or other close 
vessels. 

2. Balling, hammering, and rolling. 

3. Cutting, piling, and rolling. à 

The first 3 these processes is accomplished by the otherwise 
waste heat of the two latter, so that only two separate applications 
of heat are required ; and the second operation on this plan com- 
mences with the iron in as forward a state as the fourth of the old 
mode, whereby the cost of fuel and labour, and the enormous outlay 
of capital in land, blast furnaces, and machinery required to bring 
iron on the old mode to the third stage, are all avoided. 

It is now necessary to state how this is to be accomplished. 

Referring to the plan, it will be scen that between a reverberatory 
furnace of the common construction employed in “puddling,” **ball- 
ing," or “piling” iron, and the chimney, a range of retorts are 
pane which are heated on their exterior by the otherwise waste 

eat of the furnace.t 

Into these retorts are thrown 100 parts of Ulverstone, or other rich 
ore, and 20 parts of coke dust, ground charcoal, anthracite, or other 
carbonaceous matter, well mixed together. The retort is closed, and 
the vapours generated escape as gas. In the course of from thirty to 
forty-eight liours, as tle heat is greater or less, the carbon will carry 
off the oxygen, and leave the iron in a metallic state. 

It has then to be taken to the balling furnace, where it welds up, 
like scrap iron, and in fifteen minutes isready for the hammer; thence 
it [^ WP e the customary process of rolling. 

Itis then cut up, piled, and rolled, and the operation terminates 
with the production of bar iron of superior and extraordinary quality. 

The fourth operation of the old process, ** puddling," takes from one 
and a half to two hours to perform; the second operation of the pa- 
tent, only fifteen minutes ; consequently, the consumption of fuel 
will be much less than if refined iron were used. It would be idle 
to compare the simplicity and economy of the first stage of the patent 
process, with the cost of the three stages required to make the iron- 
Stone into refined iron onthe old mode, when we find by referring to 

ge 23 of the work alluded to, that of the 8.839 tons of coal consumed 
In the whole process, 6.989 tons are used up to the refining, so that 
the 1.9 tons required for the subsequent operations, may be calculated 
on as more than sufficient for the patent plan—to which may be 
added (if the furnaces themselves do not supply sufficient cinders), 
the one-fifth part ^f the weight of the ore used, to m:x therewith, as 
carbonaceous matter, 

An oujectiuu way'be made by an iron master that the mode is not 
wholesale enough.—that the retorts con'ain ouly hundred weights, 
while his mighty tower furnaces hold tons. If the question were 
the productionof pig, or cast iron, there m'ght be some weight in this; 
but the superiority of the patent mode refers more particularly to the 

roduction of wrought iron ; and here, the largest maker in the king- 
Bom must await the laborious and tedious operntion of the puddler— 
him he can only supply with a few hundred pounds of iron every two 
hours; so that, the retorts have only to furnish the same quantity, to 
keep up with the puddling furnace of the present system ; if necessary, 
it might be shown that a balling furnace, on this plan, will produce 
considerably more than a puddling furnace on the old one. 


* In this operation, the expenses of limestone and breaking it have also to be 
incurred. P 


+ To show what this waste heat is, it is only necessary to state, that the chimneys 
i these furnaces in the iron districts are eompelled to be lined with tre-bricks to 
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It now only remains to notice the quali of the iron. In no one 
respect is it inferior to “ best common," and in many of its properties 
it is equal to Swedish or charcoal iron; its tenacity is so great, that 
of four trials made with patent iron (1 inch chain), at the corporation 
testing machine, Liverpool, not one broke with a less strain than 26 
tons, and one link required 28 tons 12} cwt. to break it, the standard 
test for that size being 16 tons. 

Experiment on Mr. rhe method of making bar iron.—l50lbs. 
of Ulverstone ore and 404lbs. of wet coke (losing 124 per cent. in 
drying) were put into one of the retorts in Dale-street, on 
Saturday, Nov. 24, at five in the morning, and remained in till ten on 
Tuesday evening, or sixty-five hours. The heat was maintained at a 
full red, or common gas-making heat. The above quantity reduced 
at the Mersey forge (two miles distant) produced in thirty-four 
minutes two balls of iron—one of 32lbs,, and one of 261bs.—58lbs. 
The former rolled to 1} inch puddled bar, weighed 30lbs., and was 
then brought down under the tilt to $ inch square, and samples taken 
when broken. The yield 38% per cent. 


Comparative result of melting iron in a cupola with a mixture of 
anthracite coal and coke, and with coke alone, obtained from re- 
peated trials :— 


New method of filling and working the 
cupola, with @ mixture of coke and 
anthracite raw coal. 


Old method of filling and working the 
cupola with coke alone. 


cwt. qrs. lb. cwt. qrs. Ib. 
Charge with coke . G OQ OQ] Chagewihcoke . . 2 0 O 
Ditto limestone . O0 2 Of Ditto anthracite raw 
Ditto iron . . 5 0 0 coal . . suy * .-*— 0 
Ditto coke O 1 20| Ditto limestone 0 2 0 
Ditto iron . . 3 2 Oj Ditoiron . . . .15 0 0 
Ditto coke ..0 1 Q 
Ditto anthracite raw 
coal » 1 0 


Ditto iron . . . . 8 0 O0 
And continue filling 1cwt. of coke, 

and dcwt. of anthracite raw coal, and 

8cwt. of iron, as long as necessary. 


The cost of coke fuel for melting each ton of iron, reckoning the 
coke at 30s. per ton, is 3s. 8d. The cost of the mixed fuel, reckoning 
the coke at 30s. per ton, and the anthracite coal at 25s. per ton, 
i» only 1s. 8d. per ton, causing a saving of upwards of 50 per 
cent.; and the anthracite coal being almost pure carbon, has the 
further effect of improving the quality of the iron. 

This experiment was tried at Messrs. Weber's foundry, Liverpool, 
The anthracite coal was obtained from the Ystalyfera Iron Works, 
near Swansea, now erecting under the direction of Mr. E. O. Manby, 
civil engineer. : 

N.B. The cupola whieh is now at work, according to the improved 
method above described, is 2 feet 2 inches wide inside, 8 feet high, 
and is blown by a fan blast through a twyere 64 inches in diameter. 
The blast was not heated. The quality of the iron was decidedly 
improved by remelting with anthracite. 


And continue filling } cwt. 201b. 
of coke to every 33 cwt. of iron, as 
long as necessary. 


FURTHER REMARKS ON THE SLOPES OF EXCA- 
S ROUND. AND EMBANKMENTS ON SIDELONG 


Siz,— Having carefully read Mr. Bowman's contribution to vour 
number for this month, on the above subject, I am induced again to 
address you. Mr. Bowman having stated the method he has described 
as being more expeditious and more accurate than that described 
by me in your Journal for November, in reply to liis statement, that it 
is more expeditious, it could only have arisen from Mr. Bowman's not 
having practised the method I described ; as instead of planting the 
instrument at each estimated width from tlie centre, as in the method 
described by him, I set up the spirit level in such a position as to com- 
mand the ground backwards and forwards for several hundred feet, in 
which distance there would necessarily be several widths to set out; 
but this can be done only on moderately hilly ground. The method I 
adopt, where the ground is very abrupt and sidelong, is to plant my level 
so as to command the centre stakes, and as many of the upper widths as 
possible, which I rectify in the manner I have previously described; 
I then remove my instrument so as to command the centres and as 
many of the lower widths as possible, which I alter ina similar manner ; 
in this way the widths on sloping ground, however rapid the fall may 
be, can be set out with great facility, 

It must be very pent to your readers that once planting the spirit 
level can bedone much more expeditiously than( I speak within compass) 
half a dozen times with the theodolite—not taking into account the much 
longer time requisite in planting the latter instrument than the former, 


As to the greater accuracy, if Mr. Bowman does not impugn the method 
I think there is no doubt but that with the spirit level is infinitel; 
superior, bearing in mind that the calculations with the latter in the 


ficld (simple as they are) is not trusted to the head only, but the read- . 


ings of tlie staff, registered (on a waste sheet), and the necessa 
tions or additions made ; but without this latter precaution 1 cannot 
understand why a mistake would be less likely to occur iu first reading 


deduc- ; 


the level staff, then setting the instrument to the angle of the slope and : 
again reading the staff, than it would be to simply note the difference - 


of level, muny it by the slope, and correct the distance accordingly 
In conclusion, although I would be sorry to be thought discourteon: 
towards Mr. Bowman, whose method I highly appreciate, and in some 
localities would undoubtedly practise it, yet 1 much doubt its nseful 
application in the majority of instances. 
I remain, &c., 
Charlotte-street, Bloomsbury, PETER BRUFF. 


December, 1838. 


MOMENTUM OF FALLING BODIES. 


Sin,—Oblige me by allowing your Journal to be my medium for 
submitting the following remarke to the perusal of your correspondeni 
C. E. C., and your other, I hope, numerous readers. 

Mathematical works tell us that the momentum of a body in motion 
is proportional to its weight multiplied by its velocity. I doubt this, 
and the following is my reason for so extraordinary a scepticism = — 

The velocity of a body at rest (or, to avoid a contradiction, of 3 
body all but at rest) is evidently = Ls =0. Ifm were as br. 
the force or pressure of a body just moving from a state of rest would 
be 0; for, as we have already seen, v then = 0, and 6 X 0 — 0, 
whereas in fact it is b. 

I believe that the momentum of a body can never be less than it: 
mass, and tbat it is equal to the body's mass added to the product of a 


certain function of the body multiplied by the velocity—or, algebrai- . 


cally expressed, that m = b 4- M tr, 

I have some years ago endeavoured to measure the ratio of the 
momentum to the velocity per second of time. I repeated an experi- 
ment after reading your correspondent C. E. C.'s letter, and the 
following is an account of it and the results I deduce from it :— 

Having attached one end of a cord to a weight of half-a-pound, | 
tied the other end to the hook of an accurate speared spring balance, 
by Salter, and having made the distances from the hook to the weight 
successively 16 feet, 8 feet, 4feet, 3 feet, 2 feet, and 1 foot, let the 
weight fall these distances, and observed that the seale marked nearly 
24lbs, 191bs, 14ibs, 12]bs, 10lbs, and 641lbs, so that the power acquired ja 
falling the distances was for a velocity of 32 feet per second = 2341bs; 
fur 225 feet = 181; for 16 feet = 131; for 183 feet = 113; for 11) 
feet = 91; and for a velocity of 8 feot per second = 6lbs. Dividing 


the velocities by the weights, we find tliat a body falling (or a Y Ìn : 
to 


motion) at the rate of one foot per second acquires a force equa 
10-7ths and 13-8ths of its mass, or, perhaps, very nearly once and a 
half its mass or weight. The momentum, then, is equal to the sum of 
the weight and the product of the weight multiplied by once and a half 
the velocity per second, or m = 5 + ae =bt+ 3o vias, where s 
= the space fallen through. 

A monkey of 200lbs. weight falling 25 feet on a pile head will, 
therefore, strike it with a force equal to the weight of 200lbs. + 
none 800 = 8,685lbs. nearly; and a weight of 10J,0001bs. falling 


one-hundredth of a foot would strike with a force equal to a pressure ' 


of 100,0001bs. + 2 OM VY OLX 32 = 184,840lbs.: or it will 


require a force of 184, 840lbs, to lift 100,000]bs. one-hundredth of a 


foot, with the velocity of fifty-six-hundredths of a foot in a second. 
By the old formula of m= bv, which has been erroneously applied for 
m is as bv, this weight would be moved at the above rate by a dead 
weight of 56,0001bs, 44,0001bs, less than its weight. 

I remain, yours obediently, B. 


COL. C. W. PASLEY, C.B., F.R.S., &., AND MR. GEORGE 
GODWIN, JUN, F.S.A. 

[We have been requested to insert the following letter, addressed 
to Col. Pasley, in reference to the disputed point touching the first 
usc of concrete in England.] 

Sir, — Permit me, although personally a stranger, to claim your 
attention for a few minntes. i 


j 
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Yn your recently published and most valuable work, ** Observa- 
tions on Limes," you have honoured me by referring to an essay on 
concrete, for which the Institute of British Architects awarded their 
first medal in 1836: and in the course of your remarks have taken 
Occasion to contradict a statement showing (if true) that concrete 
was used by the late Ralph Walker, Esq., at the East India Docks, 
in the year 1800, and to complain of the omission of the name of Sir 
Robert Smirke, to whom you, perhaps justly, aseribe the credit of 
having introduced the use of concrete in its present shape to this 
country. 

When I commenced the essay in question, which was in 1835, I 
found materials for the attempt exceedingly scant and meagre. I was 
unacquainted with any modern work containing useful reference to 
the subject (at that time I had not met with your lithographed 
** Course of Practical Architecture"), and found few persons able to 
give me authentic information. Two or three distinguished archi- 
tects, to whom I applied, and who since then have extended to me 
the favour of their acquaintance, declined affording me any particu- 
lars; and Mr. Ronges known to have knowledge on the matter, re- 
fused positively, although with great politeness and some show of 
reason, to give me the slightest explanation of his own system, or 
the least item of information generally, so that [ was compelled to 
trust for the most part to my own resources and observations. Under 
these circumstances I did not attempt to give to any one individual 
merit for its introduction, but, recording briefly such points in con- 
nection with this question as fell under my notice, passed on at once 
to treat of its composition and its uses, with an impression that what 
was said, would elicit such other information as might enable us here- 
after to arrive at truth and fill the hiatus. 

The assertion that concrete was used by Mr. R. Walker in 
1800, was made, as you have seen in the essay, on the au- 
thority of Mr. Macintosh, the contractor, who, at the time I 
applied to him, was engaged in the construction of the Greenwich 
Railway. On the day that he related the circumstance (Oct. 5th, 
1835), we were together directing the composition of concrete for the 
foundation of the archway over the Grange-road, Bermondsey, and the 
matter was so fresh in his recollection—was so far from a thing of 
doubt—that he allowed me to make notes as he proceeded with the 
conversation. These notes, Sir, I have sought for and found, and 
from them I see that Mr. M. said more upon the subject than I have 
printed— quite sufficient, indeed, to show that there was no mis- 
inderstandtug on my part; and I beg leave, therefore, to copy for 
you one or two of his sentences, in order that you may judge for 
yourself. “I executed concrete,” said he, “ thirty-six years 
ago at the East India Docks, The ground was a mud bank, with here 
and there gravel and sand, affording, therefore, most unequal bearing ; 
but theconcrete has, nevertheless, answeredadmirably. I think this was 
the first time concrete was used in England, indeed I know it was. 
Trenches for outer walls were merely filed in with gravel, sand, and 
water, no lime, and this has stood well;" and he then went on to 
speak of the quantity of lime which he considered best, &c., &c. 
Upon this, then, Sir, my statement rests. I had no wish, nor the 
slightest motive to add to the reputation of Mr. Walker, still less, if 
possible, to withhold credit from Sir Robert Smirke, for whose talents 
(s common, 1 believe, with the profession generally) I entertain the 

ighest respect and admiration. The information which has been 
furnished you, and which is set forth in your book, seems to show 
that Mr. Macintosh was mistaken, unless, indeed, the measure was 
determined on after the specifications were issued, and was adopted 
merely in some perne places by way of experiment; but as I 
have nothing farther to add on this head, I must content myself with 
affording the above explanation, and leave time to reconcile the 
apparently conflicting evidence. 

n regard to the omission altogether of Sir Robert Smirke's name, 
of which you justly complain, Í am bound to confess that I was not 
aware, at the time of wniting the essay, that Sir Robert Smirke was 
more intimately connected with the subject than were several other 
architects also not referred to, although I knew well that he 
had used concrete in several places; in excuse for which 
want of information, I can only offer the circumstances men- 
tioned at the commencement of this letter. Immediately after 
the publication of the “ Transactions of the Institute," wherein 
the essay appeared, I learnt that Sir Robert Smirke Aad paid par- 
ticular attention to concrete; and in a second edition, which 
closely followed the first, I introduced his name in a' paragraph 
concerning the foundation of the Custom House; and later still— 
namely, in the second of a series of papers published in the “ Archi- 
tectural Magazine," and headed “ Hints on Construction,” I appended 
the following note to a remark, that “ Ralph Walker, Esq., and Sir 
Bobert Smirke, were among the first, if they were not the first, who 
employed concrete, and advocated its use in England,” serving, I 


trust, to show my desire to correct the omission so soon as it was dis- 
covered. This is the note:—“ The name of this distinguished 
architect (Sir Robert Smirke), in connection with the re-introduction 
of concrete, was omitted, through want of positive information in 
the essay on that subject, printed in the ‘ Transactions of the Insti- 
tute of British Architects, and the author of it seizes the oppor- 
tunity here offered to rectify the error." — . 

Here, Sir, I should have left the subject, as I felt it would be 
impertinent to thrust myself forward to statethat on which, perhaps, 
no one might care to have my opinion, and knew that nothing which 
I could say, or omit to say, would increase or lessen the high reputa- 
tion of Sir Robert Smirke. As, however, you have been pleased to 
draw attention to the circumstance in a book, which probably will be 
read universally, I fec] called upon not only to render you this expla- 
nation, but to make it as poe as circumstances may permit, lest 
any should imagine, were I silent, that I still saw no reason for con- 
necting Sir Robert Smirke’s name with the first use of concrete in its 
present shape in England. . - 

I trust, Sir, that under these circumstances you will not deen me 
wrong or rude, for intruding at this length on your valuable time, but 
that you will accept my profound respect, and believe me, Sir, your 
faithful humble servant, GEORGE GODWIN, Jun. 

Brompton, Nov. 26, 1833. 


THE LONDON AND BIRMINGHAM RAILWAY. 


The following account of the construction of the works in the 
neighbourhood of Blisworth, we have extracted from the fourth part of 
“ Roscoe and Lecount's History and Description ofthe Railway," which 
we have before favourably noticed. Besides the usual illustrations, the 
present part contains a very useful map of the line of the country 
through which the railway passes, reduced from “ Cheffin’s Official 
Map.” 


This cutting is one of the largest on the line, and according to the original 
estimate, would have contained 800,000 cubic yards ; in consequence, however, 
of the necessity which was found of adding to the length of the wide part of 
it, which was considered to be essentially requisite daring the execution of the 
work, together with the materials arising from numerous slips in the upper 
part, the total quantity removed approximated to 1,000,000 cubic yards. 

The greatest depth is about 55 feet, and the length a mile anda half. The 
materials excavated consisted of clay and limestone. The clay and rock may 
be described generally as running into strata nearly on a parallel with the lino 
of raile, which rise from cach end of the cutting towards its centre, at an 
inclination of 16 feet in a mile. , > . 

The different beds of rock in the excavation abound with fossil shells, in a 

ood state of preservation, consisting of nautilus, terebratula, oysters, &c. 
There were also two or three fossils of very considerable magnitude disco- 
vered, which were of the Saurian tribe, and were found embedded in a stra- 
tum immediately on the top of the rock. This rock is a species of half-formed 
stone, of considerable hardness when dry, but becoming soon softened when 
exposed to the air and damp. il 

The quantity of stone excavated was about one-third of the contents of the 
cutting, and considerable difficulties occurred at this point of the line. The 
rock was found not to reach to the depth of the excavation, and underneath it 
lay a deep bed of clay, in some parts to the thickness of 20 feet, through which 
the rails had to be carried. To secure this from bulging out, it was neccssary 
to build retaining walls of considerable thickness along the sides of the ex- 
cavation, which are inclined at two slopes; that portion which reaches from 
the railway to the top of the rock is at one quarter to one, and for that above 
the rock the inclination is at two to one, a ledge or benching, of nine feet in 
width, being formed where the two slopes meet. — Tho object of the benching 
is to catch any loose portions of the clay which might be detached from above ; 
they have also been found very useful in affording foundations for walls of 
pebble-stone, which it has been found necessary to erect upon them in many 
places, to retain the numerous slips of the clay above. MA 

Immediately below the solid rock, in some parts of tho excavation, is a bed 
of loose shale, mixed with a considerable quantit of water, and to such an 
extent, that pumps had to be constantly employed to allow the work to pro- 
gress. The shale has been taken out, and the rock underset several feet, to 
alow retaining walls of stone to be built in its place; these walls, in fact, 
support the rock above, and as a further security, an inverted arch has been 
built beneath the railway to the opposite sido, in a similar manner to the in- 
verts of tunnels. As soon as the retaining walls were built, a drift was formed 
behind them tbree feet six inches high by three feet wide, forming a culvert 
to receive the water, which still keeps abundantly flowing out ef this strata ; 
and at intervals there are openings left in the retaining walls to conduct the 
water to the side drains of the railway, where it is carried off. . 

During the first year and a half, the progress of this excavation was ox- 
tremely slow, owing to the want of proper energy on the part of the contractor, 
combined with general bad management. The time was frittered away with- 
out anything like a proper quantity of work being done; and if this was 
evident at commencement, when there were no icular difficulties to 
grapple with, what might be expected towards the end, when nothing but the 
most energetic measures could insure success? At last the Company were 
obliged to get rid of the contractor of the Blisworth excavation, 
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From the moment it came into the Company's hands, no trouble or expense 
was spared to remedy she evil of the previous slow progress; and nothing 
could exceed the animation of the scene which the works presented when in 
their most active state. From 700 to 800 workmen in vigorous employment, 
numerous harrows and waggon runs in continual motion, a steam engine in 
constant activity pumping out the water, locomotive engines at either end, drag- 
ging long trains of. waggons full of earth, or bringing the empty ones back, and 
blasts of the rock continually deafening the ear. In fact, the whole cutting 
seemed alive; and the busy hum of labour, resonnding from the one end to the 
other, gave smple testimony to the zealoys exertions of the engincor, of 
course the expense was considerable. The article of gunpowder alone was, in 
many caves, 25 barrels, of 100lbs. each, per week ; enormous quantities being 
used before the rock could be removed. 

The mode of blasting made use of was by drilling a hole in the stone, about 
one inch in diameter, the depth being determined by the thickness of the bed 
Thie was done by means of a round iron bur shod with steel, which was lifted 
up and then struck down, in the hole, water being used with it to cause the 
store to cat more readily, till the hate wis drilled to the requisite depth. When 
sufficien:ly deep it was dried nat; apiece of fuse of the requisite length was 
then pur in, and the gunpowder poured all round it, and secured hy a covering 
of pounded brick or «tone. Several charges being thus prepared, the enda of 
the fages were lizhted, and the. workmen retrested to a sufficient distance for 
security. Ina few minutes the whole exploded, rending up large masses of 
rock. and sending the lighter pieces high irto the nir. 

This excavation is crossed by five bridges, some of which are of considerable 
span, and presents a fine appearance from the railway. They are composed of 
a mixture of the stone of the cut'ing and brickwork. It was originally in 
tented that the whole of the materiale which cwme our of the excavation 
should b- used in the form vion of the embiokments at «uch end of it; but ow. 
ing tothe slowness with which the work advanced while underthe c ntractor's 
bands, it was fou «1 n.cessary to throw about 150 020 cubic yards into spoil. 
The land for receiving this, tozether with that necessary to make up the corre- 
sponding deficiency in the embank.nents, of course still further increased the ex- 
pense of the work. 

The s one, «rivel, and clay which were taken from the south end, had to ba 
conveyed an average di-tance of abouta mile and a half, and considerable diffi 
culty was found in the form vion of the embank nent near the village of Ashton, 
owiug to th: unsound stare of the valley which formed its base. Immense 
quantities of materials were tremed dai'y, which, ac in the case of the Walver. 
ton. embank-nent, totally disappeared, and the nx ural surface of the ground 
&ctuilly burst up outside the ‘imits of the railway, in consequence of the 
enormous pressure. A culvert near the spot was entirely destroyed from this 
cause. 

The embankment at the north, or Birmingham end of the excavation, has 
more earth in it tban the other; hut the substratum on which its deepest part 
re«ts is of a better description, and no slip of any importance took place in that 
portion of the works; but a culvert of considerable length was in great danger 
of being crushed in; the expedient, however, of comsletely filling it with peb. 
ble stone was resorted to; not withstanding this precaution, it was carried con- 
siderably out of i's straight dire ction, so much so, that the light can but just be 
perceived when it is looked thiough. It may, perhaps, be thought uninterest- 
ing to mention works of so «m.ll a magnitude as culverts; but no person, who 
bas any knowledge of the difficulty of their erection, when they have to sustain 
tho weight of an embankment of 40 or 50 feet in height, could fecl otherwise 
than nervous during the process of placing the material over them. An en- 
gineer could be wished no worse fortune than to be required to construct cul- 
verts upon a soft foundation under a deep embankment. 

From this view of the nature and extent of th's contract, and the means 
which were resorted to, in order to make up for the serious delay which oc- 
curred while the work was under the contractor's hands, every body will be 
prepared to expect that a sum of nearly 100,0001. has been expended beyond 
the original estimate; and be n expended wisely, too, as the loss would have 
been considerably greater if these exertions bad not been made. Viewing the 
work altogether, it affords one of the finest specimens of engineering this 
country can boast of. [t is a spot beset with difficulties of every kind, and 
the bold and effective manner in which it has been executed, is a bright ex- 
ample of the talents of the Eng'neer.in- Chief, 


PAPIER MACHÉ ORNAMENTS, 
For the Acteon, Lim rpool and Glasgow Steam Ship. 


We have been favoured, within the last few days, with an inspection, at the 
manu'actory of Mesirs. Jenneus and Bettridge, of a set of panels, in papier 
maché, intended for the decorat en of the Actæon, Liverpool and Glasgow 
steamer; which, as worksof art, Lave not, we believe, been surpassed by any- 
thing of the kind ever produced at this cele rated es'ablishment. The panels 
are 28 in number, four of which aro very large, and consist of historical sub. 
jeets. some original, and others copies from the works of celebrated masters. 
The first represents, the triumphal entry of Alexander into Babylon ; the second 
exh bits a view of a Grecian sea-port, and the arrival of a victorious leet ; the 
third describes the Olympic games, the combats of gladiators, &c. ; the fourth 
gives a representation of the Hippndrome, the temple of Victory, and chariot 
races, Each of these subjects isdepicted by the artist with the vividness and 
freshness of life. The various groups of Grecian, Egyptian, and Persian 
fijrures, the richness and brilliancy af the costumes, the colossal statues, temples, 
and columns, in their architectural grandeur and beauty, furnish a vivid 
seatation of the barbaric pomp and magnificence of bygone ages. 


smaller panels are divided into the classes, devoted to the illustration of par- 
ticular subjects. The first sories represents full-length figures, emblematic of 
Victory, Commerce, and the Arts and Sciences, surrounded with beautifü 
ornamental work, drawn in imitation of al/o-relievo ; the whole surmounted 
with the arms of. Liverpool and Glasgow. The second embraces mythological 
subjects, representing the triumph of Neptune, Juno, and the Graces, Actzoa, 
&c.; the whole adorned with an emblematic framework, The tbird compri 
mosaic heads, and emblems o namented with arabesque foliage, birds, Bowen, 
and fountains. Viewed separately, each of these paintings is an exquisite spe 
cimen f the advanced state of this departmentof our m nufactures and the 
fine arts; and,as a whole, they form unquestionably oneof the most unique 
and splendid collections of the kind ever produced. nels will not, we 
believe, be removed fora few days from the show-roomsof the manufactory, 
where artists and other visitors may have an opportunity ofinspecting them.— 
Birmingham Heal. 


PRUSSIAN RAILWAY. 


The Prussian Slate Gazette publishes the text of a law for the requlation ¢ 
ra-lway companies in the Prussian dominions, It consists of 49 articles, and a 
framed in such a manner as to guard the public as much as possible from th 
speculation and jobbing to which u dertakings of this nature are so liab'eu 
give rie. Among the more essential stipulations which it makes with tbi 
object in view, it provides, that while the shares ma: be made payable ts 
bearer and free from stamp duty, no promises of shares before the undertaking 
of a rail ay is authorised, nor provisional acknowledgments are to be issued. 
Every subscriber for shares ix to be bound personally to pay 40 per cent. d 
the nominal capital eubscrihed for by hin, and he cannot get rid of this obli 
gation in favour of a third person or of the company, under any pretena 
whatever. In case of a railway not being terminated within the time fixe 
io the grant of privilege, the government is to have the power, after a delir 
of six months, of ordering the road to be finished by public contract, at tbe 
cbarge of the company. The privileges of the post establishment may be 
exercised by railway companies under certain condit ons. Railways are w 
be charged with an impost proportioned to the amount of the reserved fund of 
the company, but only after the railway shall have been opened tbree yeas, 
and that the state of its returns admits of it, and no other taxes are to be laid 
upon it, This impost is to indemnify the state for the diminution of revenue 
caused by the railway ın the post department, and to form a sinking fund for 
the paying off the capital employed in the construction of the road. The 
state reserves to itself the right of purchasing the railway after a lapse of 3! 
years, on paying to tbe company 25 times the amount of the mean anna 
divideud received by it during the last five years of the 30, the state at the 
same time taking upon itself the liabilities of the company, but becoming 
absolute owners of all its propeity, including the reserved fund. No grant o 
a rival line can be made for the first 30 years; but after the first three yeas 
other companies may acquire the right from the state of convering passengen 
and merchandise by the same line, on paying a fixed rate of charge to th 
original company. One of the concluding stipulations of this law is, tbat ns 
damage occasioned to the railway by measures adopted, even by order of 
government in time of war, is to be paid for by the state. This law affects i! 
grants of railways already made, as well as those to come. 


OXFORD-STREET EXPERIMENTAL PAVEMENT. 


Tbe importance of ascertaining the best species of pavement for the car. 
riage-roads of the metropolis is some excuse for the confusion, accompanied 
by the smokeand offensive odours from the cauldrons, which have prevailed 
at the east end of Oxford-street for the last two months. The inbabitans 
have, however, been great sufferers thereby; but «e may now congratulav 
them that, at last, all the ground is assigned and set out for the different 
varieties, while many of them are completed, and the rest are in progress. 
Commencing at Charles-street are the asphaltum blocks uf Robinson, one tuti 
laid straight, the other diagonally. This is followed by granite pavemes! 
nine inches deep, jointed with Claridge's asphaitum ; then is to succeed ı 
granite pavement of stones only 44 inches deep, also to Fe joined with the same 
substance, Mr. Claridge being of opinion, and desirous of proving, that bis 
cement is sufficiently strong to bind even these shallow stones into one solid 
mass. Tothissucceeds the Bastenne Company's portion; the blocks in tbs 
part are in the form of bricks, but somewhat larger; they bave been laid 
both ways, straight and diagonally. Next follows the granite pavement, hid 
by the parish, which is undoubtedly one of the finest specimens of work of i5 
kind to be found in London. It consists of three parts:—1. Stones laid in 
the ordinary way, on a well-formed bed of concrete. 2. Similar stones laid 
diagonally on a bed of the same material; the joints of both these portion: 
are filled with a grouting of lime, sand, &c. 3. Stones laid in tbe usua 
manner, but on the earth without any offici-1 bed, and the joints are filled in 
with fine gravel. The wholeof this work has a good curved surface, and 
the regular thickness of the stones has evidentlv been carefully attended to, 
Thenext experiment, going towards Tottenham-court-road, is what is called 
the Scotch asphaltum granite (said to be a patented article). This composi- 
tion bag the appearance of stone, and the blocks are about six inches thick, 
nine inches broad, and 18 inches long on one face, while the other is only 13 
inches long. In laying them (which is done with Parker's ce’ 
ment), every alternate block is reversed, so that ev second bloek 
lies solid on its base, or lopgest face, while the oth fit in between 
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hem as keystones, and, when joined, each may be said to support 
be other. The next division is the wood pavement, composed of 
»locks of fine timber Kyanized, they are ofa hexagonal form, 7 inches diameter 
and 15 inches deep, part is laid on a bed of 1j inch planks. Then follows 
the Valde Travers Asphatte, which willoccupy the remaining portion of the 
street devoted to the experimental pavement. This last article consists of 
blocks, about 10 inches square and five inches thick, formed of a bitumen 
thickly studded by broken pieces of granite; so that, when laid, it may be 
looked upon as a sort of Macadamised road, where, in lieu of earth for filling 
the interstices between the broken granite, and making the whole of a solid 
mass, a strong binding composition has been employed. 


MONUMENT TO DR. VALPY. 


A committee of the pnpils and friends of the eminent classical scholar, Dr. 
Valpy, being desirovs of testifying their esteem for his memory, ha7e employed 
Mr. Samuel Nixon to execute a statue of h'm. The statue is of stone, from 
tbe quarries of Roche Abbey, Yorkshire, and represents the Doctor, the size 
of lifo, in a standing ure, and dra in the robes of a doctor of divinity. 
The sculptor had not the advantage of seeing the Doctor during his life, but 
he has been able to avail bimself of a bust hy one of the Westmacotts, and of a 

rtrait Opie, so as to give a satisfactory likeness. At the same time be 

as been frced from those conventional and habitual trammels by which friends 
and relations too often distress the artist. The fi and drapery are formed 
writh ease, and their details are carefully executed, and altogether it is a work 
by which the subscribers may feel gratified, and Mr. Nixon honoured. It is 
intended to be placed in tho parochial church of St. Lawrence, at Reading ; but 
this site seems by no means to meet with the approbation of the press, so that 
the subscribers may, perhaps, be induced to give it a more public destination. 


STEAM SHIP“ LIVERPOOL.” 


The voyage of this steam vessel to New York appears likely to throw some 
light on the subject of the most judicious means of economising fuel. In the 
first unsuccessful attempt of that vessel, she appears to have consumed honrly 
a very large quantity of coal beyond what had been the estimate of the engi- 
neers ; and to which circumstance was attributed her return to Cork. e 
cause of this extraordinary expeniitnre of fuel will be hereafter worthy of 
consideration, asit may lead to some valuable information. 

On her voyage from Cork to New York the following facts have been elicited. 
The voyage occupied 16 days 174 hours, during which time 464 tons 17 cwt. 
of coals were conaumed, being about 23} cwt. per bour, and which was less 
than the engineers ‘had, in the first instance, calenlated on. Qn ber first start- 
ing from Liverpool she had, it appears, 563 tous on board, of which 350 
remained when she put back for Cork. One remarkable feature in the economy 
of steam, and of course, of fuel, appears to have been the use of the expanrion- 
valves, and which varied from 42 to 24 inches The application of these expan- 
sion-valves, from some bitherto unexplained cause, were not brought into 
operation on the first unsuccessful voyage on any occasion. The following 
extract from the log wil show what an important feature these valves, and 
the means of using steam expans.vely. present on long voyages :— 


Extract from the Log of the Liverpool, on her voyage from Curk to New York. 


Fuel consumed. Hours. Miles by ob- Daily average 
T. C.Qrs. servation. expansion. 
Nov. 6 ...... 9 22 ........ BWerserecee W ........ 42 Inches 


29 18 0 ........ 24 .....,...180 ........ 4l 
. 21 80 ........ 24 ........18 ........ 341 
$7 80 7... 94.210 ....... 35 
10 ....... 27 18 0 ........ 24 ........2907. ........ 39 
LL ee... 98 120 ..... Vas Rs 42 
19 5....7«28 16 0 rem 2A uuo 2432 ues 42 
18 «5. 97 19 O wcccvcee 94 ..,LLLL 1040 LL... .. 42 
14 essensa BF 11 O eocvenee 24 ..LL.....144 ........ 34 
15 ......4. 24 17 O. ........ M ,LLLLLL..104A4 ...L.... 31 
16 ... 24 12 0 Lure. 24 ...LLL.Ll8l Liu... 35 
ees 294 80... ISA 34 
18 ........ 25 80 ........ ess 28 
19 ........ 26 80 ........ 24 ........212 ....... . 25 
BO ........ 28 120 .,....... —— (à 
Pl ........ 28 16 0. ,....... Pe A 
eco 90 40 ...... ——— AA 
99 2524. 860 .ioeecos er. 24 
Tons 464 17 2 423} Hours 3156 Miles 


The engines of the Liverpool are of the largest power yet in use, being 467 
horse power, diameter cf cylinder 75 inches, and length of stroke 7 feet or 84 
incbes; considering that the greater part of the voyage was under circum. 
stances raf tremendous bead seas and gales of wind, the daily consumption ap- 

a fair one. 

Since writing the above the Liverpool has returned to England. She de- 
from New York on the 6th, and arrived at Liverpool on the 21st of 
ber. She steamed 3239 miles in 3484 hours, and consumed 445 tons 

9 owt. of fuel, and had remaining, whe she reached Liverpool, sufficient fuel 
on board for 1] days more, or miles additional distance, 
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THE BANN RESERVOIRS, COUNTY OF DOWN, IRELAND. 
MR. BATEMAN, ENGINEER, 


The river called the Upper Bann, is peculiarly liable t» great irregularity 
in the quantity of water; presenting, sometimes almost udry bed, while, at 
others, floods are pouring down with destructive violence. 

The principal mills and bleach works are situated near the town of Ban- 
bridge, where the river is closely occupied, above and below the town, for 
&bout ten English miles. 

Very considerable inconvenience was occasioned, during the summer 
months, and other dry seasons of tlie year, by the inadequate supply of the 
river; and, to remedy this inconvenience, it was proprsed to construct 
reservoirs. 

The greater part of the merchants and land proprietors connected with the 
district, having formed themselves into a body, in the spring of 1835, 
instructed Mr. Fairbairn, of Manchester, to examine and report on the most 
favourable sites. Three sites were, consequently, fixed upo2—Lough Island 
Reavy, near Castlewellan and the Deers' Meadow, near Hilltown, as impound- 
ing reservoirs; and Corbet Lough, a few miles above Banbridge, as an 
auxiliary reservoir. A bill was brought into Parliament, which received 
the Royal assent, on the 4th of July, 1836, empowering the company to 
raise 40,000/., in 504. shares, and to levy a rate on each foot of occupied fall, 
not exceeding 10/. per annum, the interest of the money expended being 
limited for the protection of the fall-holders, to 7} per cent. per annum. 

The construction of the Lough Island Reavy reservoir, the largest and most 
important of the three, has been carried on with vigour, and is now nearly com- 
pleted. This, before the construction of these works, was a natural lake of 
about 924 statute acres ; but the area of the reservoir will be about 253 statute 
acres, the surface of the water 35 feet above the level of the old lake, and the 
average depth of the whole abont 27 feet. It will be capable of containing 
upwards of 290 millions of cubic feet of water, and will keep up the water 
of the river, during the whole year, at about six or seven borses’ power to 
each foot of fall. The construction of the Corbet Lough reservoir, by saving 
the night water from Lough Island Reavy, or that portion which would be 
running past the mills, when they were not working, would increase the 
power of the river to nine or ten horses’ power, upon each foot of full, belk w 
the outlet, from Corbet Lough. 

The land, for the Lough Island Reavy reservoir, including the value of 
some chief rents, payable by the company, has cost about 6,000/.; and the 
expense of constructing the various works—viz., embankments, feeders, 
roads, &c., will amount 10 between 14,0007. and 15,0002. 

There are four embankments to retain the water in the reservoir, mea- 
suring together about 1,560 yards in length, and containing about 219,000 
cubic yards of earth and stone work. The principal bank is 700 yards long, 
and contains about 312,009 cubic yards. The inside slopes are faced with 
stone pitching, varying from two to three feet in thickness, according to the 
sheltered or expozed situation of the banks. They are formed in concave 
horizontal layers, about three feet thick, with an upright ‘ puddle wall" in 
the centre. 

Tbe water is discharged by two cest-iron pipes, of eighteen inches in 
diame-er, within an ashlar granite culvert, extending under the principal 
embankment, the valves being at the outer end, and enclosed in a handsome 
vault or building of the Egyptian style of architecture. 

To supply the reservoir, the river Muddock is directed into it hy a feeder, or 
new river course, 1 mile 550 yards in length, 4 ‘eet 6 inches deep, 19 feet 
6 inches wide at the top, with stop-gates and was:e weirs tu regulate the 
quantity of waters. The surplus waters of the Moneyscalp bro sk, and of the 
Slievenalargy brook, are also takea into the res. rvoir; the first 3y a feeder of 
1,060 yards long, a d 3 yaids wide; and the latter by a drain of about a 
quarter of a mile in length : 

To convey the water from the reservoir to the river, the old drain from the 
Lovgh to the Muddock, about a milein lengtb, bas been made 5 yards vide. 

The reservoir, when full, will be one and a quarter English miles in 
lengtb, half a mile across in the broadest part, and near a quarter of a mile 
in the narrowest and, with tbe assistance of a little judicious planting, will 
present one of the most interesting objects in that part of the couutry. 


PROOEEDINGS OF SCIENTIFIC SOCIETIES. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


The first meeting for the present session was held on Monday evening, 3rd 
December, Earl de Grey, president, in the chair. 


The noble president, on taking the chair, expressed his satisfaction at meet- 
ing the members on that occasion, and briefly alluded to the circumstances 
which had transpired since the last session. During the recess an attempt 
had been madeto consolidate this society elong with another formed for the 
prosecution of similar objects, but without success. Since they had [ast met 
the profession of architecture had lost one of its most distinguished members 
in M. Passier, a foreign corresponding member. To show the reciprocity of 
feeling and spirit wbich existed between the architects of our own and foreign 
countries, it was stated that the intimation of bis death was officially com- 
municated to the society. Another instance of the growing interest and im- 
portance attached to the institute was also recently shown in the case of the 
visit to this country of M. Zant, a foreign professor, who made it his deposi- 
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tory. During the recess the council bave made arrangements for the delivery 
of lectures on acoustics and geology, two important objects connected with 
architecture, and which will soon be delivered. It is also intended to enlarge 
the benefits of the institute by establisbing a new class, to be called the 
students' class, for the instruction of those who are not forward enough for 
associates. 

Mr. Donaldson announced the list of presents received since the last session, 
and stated that the noble president had communicated with the Rajah of 
Tanjore, to whom the institute is under so many obligations, to continue an 
intercourse which has already been so beneficial. 

Mr. Barry exhibited varions medals taken out of the excavations for a sewer 
near the site of the new Houses of Parliament, a description of which was 
promised on an early occasion. 

Mr. Fowler read a highly interesting paper on the art of glass painting, by 
Mr. Shaw, member, entering at length into its antiquity, general divisions, 
classification, different styles, and proper employment. 

Messrs. Hoadley and Oldfield, of the Hampstead-road, exhibited some beau- 
tiful specimens of stained glass. 

Mr. Godwin, jun., presented to the meeting an engraving of Girard College, 
Philadelphia, now in progress of execution, together with the original drawing, 
which had been left with him by the architect, T. Q. Walters, Esq., for that 
purpose. Mr. Godwin did this personally, in order that he might inform the 
meeting of the great respect with which the Institute was regarded by the 
American architects, and of the endeavours which had been made to form a 
similar society there. Widely separated as the States are, circulars were 
addreased to the chief architects in each, inviting them to attend in New York 
on a certain day, for the purpose of prgenizing an association ; and several of 
the instigators of the attempt travelled a hundred miles to keep the appoint- 
ment. o meeting was more numerous than could have been expected. 
Resolutions were , rules drawn up, and then, heving first arranged an 
annual re-union, they each d to their widely-separated homes. The 
second meeting, it need hardly be said, when the difficulties are considered, 
was less numerously attended. The chief members of the society, who were 
much engaged, found the sacrifice of time too great, and the attempt was 
ultimately given up, although not before much goed feeling had been pro- 
moted, ae some other g results effected. As Mr. Godwin observed, the 
whole transaction was so creditable to our Trans-Atlantic colleagues that it 
was worthy of mention at the Institute of Architects. 


The second meeting for the session was held Monday evening, 11th December, 
Mr. Robinson, V. P., in the chair. 

Mr. Godwin, jun., read a letter in explanation of some publisbed views of 
his upon concrete, and in reply to some remarks on the subject by Colonel 

asley. 

The donations to the library contained several works of rare archaiological 
and architectural interest; and amongst various novel objects exhibited were 
some drawings of the Cathedral of Carlisle, and in particular of the circular 
roof, from Mr. Billings ; some very superior embellishments and designs in 
paper-hangings, from Mr. Clark; anda French work from Mr. Bobn, on the 
antiquities of Mexico, being a continuation of the splendid work of Lord 
Kingsborough on the same subject. 

Mr. Donaldson, the secretary, read a memoir of the late Mr. Thomas Lee, 
architect, who died in 1834, and who was one of the founders of this institute. 
He was engaged in the construction of a great many public works, the most 
prominent of which was the column to his Grace the Duke of Wellington, 
erected on Wellington-hill, one mile and a half from Blackdown, in Somerset- 
shire, and near the place from whicb the title is derived. After a very suc- 
cessful and eminent course, this deserving architect was found dead on tbe 
shore, near which he had been bathing, :-:v Exeter, meeting an untimely 
death at the age of 40 years. 

An interesting conversation ensued «1 the subject of the various com- 
binations of the different orders of archit: «terc, on which the probable opinion 
was given of the formation of an English style, of which there are now so 
many proofs. 


e. 


ARCHITECTURAL SOCIETY. RET 
At an ordiuary monthly meeting of the society, held at their rooms, No. 35, 
Lincoln’s-inn-fields, on Tuesday evening, Dec. 4, 1838, William Tite, Esq. 
F.R.S., President, in the chair, a letter was read from Mr. Sims, on various 
uses of asphalte, which the writer did not, however, consider applicable to 
ornamental structures, from the ease with which it was affected by heat, from 
the sun, and other causes. A notice was given that the next subject for a 
sketch was a design for an entrance to a railway station, without offices. Mr. 
Phillips read am interesting essay om some essential points connected with 
strncture, which we have inserted in another part of our journal. 


The following letter was inadvertently omitted to be forwarded last month, but 
which was received some time since from the Architectural Unton at Berkn, 
and read at the opening meeting. 

TO THE ARCHITECTURAL SOCIETY, LONDON. 

The Architectural Society have reccived our friendly greeting, which Mr. 
Alexander undertook to deliver. We herewith beg to repeat the same, and 
likewise to express tho wish that, by means of interchange of information, 
with a view to tbe promotion of our art, we may cement an intimate connexion 
between the two societies. 

We observe by the laws of the Architectural Society, which Mr. A. pre- 
sented to us, that, with some variation in form, the society bas the sae object 
in view, and consists of similar members to our own. We believe, therefore, 
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that each society may be benefited by reciprocal communications, and accord- 
ingly beg that we may be entrusted with inquirics and commissions within the 
p re of our profession, and that we may be permitted to tse the same free- 


lom. 

With the laws of our society we beg herewith to present the first number 
of the Architectural Album, which is not the work of the members of oc 
society alone, like the architectural desi » but of German archltects gene. 
rally, and which, by means of details, individual buildings, and construction, 
may be also useful to the workmen. 

We purpose sending the continuation of this work, as well as the desigzs 
from the collection of the Architectural Union, together with the appertainag 
lettcr-press, and we beg your friendly acceptance of the same. 

With high respect, 
THE COUNCIL OF THE ARCHITECTURAL UNION, BERLIN. 


SOCIETY OF ARTS. 

The ordinary meeting was held on Wednesday evening, 19th December, 
David Pollock, ., Vice-president, in the chair. The silver medal was bal- 
loted for, and awarded to Mr. J. Gray, for an improved instrument for taking 
out teeth and stumps from their sockets. The arrangements allowed of 1 
greater facility for its introduction, and upon extra claws which allowed 4 

r purchase upon the stump. A letter was read from the secretary of the 
East India Company, accompanying a sample of tea from Assam for the opi- 
nion of the society. A silver medal was next voted to Mr. H. Page, for as 
improved, easier, and more durable method of lettering marble. A comms- 
nication was read from Mr. George Aikin, on the recent agricultural improve 
ments in the fens of Cambridgeshire. The natural soil of these is dark, 
being almost gray, and is mixed with a quantity of silt, below being a spongy 

cat, and great part being on a stratum of blue calcareous clay. The Bedford 
evel, comprising 300,000 acres, was formerly very subject to overflows, and i 
was only possible to work the land in spring and summer. Tbe greats 
quantity of oats that could be procured was from four to five quarters per acre, 
and the crops were often lost by the floods, but now, owing to improved agri- 
culture, principally resulting from the application of steam power tor windmill 
in drainage, the produce was from five to eight quarters. Bae great izaprove- 
ment was in the introduction of clay or marl, and where formerly only bad osu 
gr there could now be obtained excellent crops of good wheat and osts. 
e proportion and succession of crops were stated, and the thanks of tix 
society were voted for the communication. Communicstions were next resd 
from Mr. Roberts and Mr. Hickson on the growth of a new variety of poteto, 
submitted to them by the society in January last, but which were referred 
back for further experiments. The meeting then adjourned over the recess to 
the 9th of January. 


ARTISTS’ AND AMATEURS’ CONVERSAZIONE. 

The first;conversazione for the season of this valuable society took place oa tht 
5th Dec. last, at the Freemasons’ Tavern, We cannot expect many visitants st 
this early period of the season, but we were pleased to see it so well attended. 
There were perhaps not so many publishers present as on ordinary occasions, 
and fewer novelties, as to engravings ; but this deficiency was well supplied by 
the general interest in the proceedings which seemed to animate the company. 
Among the engravings was one in the line style, by Robert Graves, A.R. A., 
from the picture of Shakspeare, taken before Justice Lucy for deer atoaling. 
It does equal honour to the engraver, and to Mr. George Harvey the painter. 
An additional point of interest attached to this work is that the room and it 
furniture are studies, by permission of the descendants of the Midas judge 
from the objects now in their possession. The picture and engraving bob 
belong to the Sootch Association There was a picture by Allen, d 
Whittington and his cat, and another by Cooper, and also an engraving of the 
Battle of the Covenanters at Drumclog. Stanfield contributed draw- 
inge, and among the minor objects were a portrait of Miss Roberta by Mr. 
ol 


Wood, a miniature, copied from Gainsborough, by Mise Augusta Cole, 
and nautical sketches by D. 5,&c. We were glad to see the ladies come 
forward to su those elegant arts which instead of meriting the designation 
of Pliny, “ 


atia servitutis," ought more properly to be considered as 
ornaments of the bousehold, and handmaids of the domestic virtues. As the 
season advances these conversazioni will, no doubt, be more fully attended by 
the numerous members ; but even at the present early period they afforded full 
evidence of the pleasure they wero capablo of communicating, and the good 
they are likely to effect. It is, indeed, through such means artists most 
hope to promote the progress of the Arts, which are no mysteries to be kept 
secl nor objects of difficult comprehension, but as they strongly to 
the Moman mind, so by that tloy muit ee ired they must 
first be known. 


HORTICULTURAL SOCIETY. 


At the ordinary meeting on the 4th instant, Dr. Henderson in the chair, Dr. 
Lindley read a lengthened report of the effects of the late frost of 1897-8. 
The intensity of the cold was much greater than in many previous years. h 
bad been proved, notwithstanding the assertion that the ground had been frozen 
to a depth of two feet, that although on the surface the thermometer was fonr 
degrees and a half below zero, it was never frozen for a foot below the surface. 
In the kitchen ground the frost was not found at more than nine inches, in 
ordidary soil at ten inches, and in an arboretum of moss not below five inches. 
The concluding of the paper was devoted to an examination of the 
mechanical and other effects of frost upon plants, 
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MEETINGS OF SCIENTIFIC SOCIETIES. 


Royal Society, Somerset House, Thursdays, at 8j P.m., 10, 17, 24, and 30. 

yal of Antiquaries, Somerset House, Th ys, at 8} r.m., 10, 17, 
an : 

Iustitution of Civil Engineers, 25, Great George-street, Westminster, 
Tuesdays, at 8 r.a, B, 15, and 29. 

Royal Institute of British Architects, 16, Lower Grosvenor-street, Mondays, 
at 8 p.m, 7, and 2]. 

Architectural Society, 35, Lincoln's-inn-fields, Tuesday, at 8 P», 1. 

Society of Arts, Adelphi, Wednesdays, at 8 r.m., 9, 16, 23, and 30. 


LAW PROCEEDINGS. 


ALLEGED BREACH OF CONTRACT. 


The following case, relative to contracts, is so important to the profession, 
that we recommend it to their especial notice:— 


VICE-CHANCELLOR'S COURT—Dszc. 7, 8. 
RANGER t. GREAT WESTERN RAILWAY COMPANY. : 


Mr. K. Bruce, Mr. Jacob, and Mr. Stevens appeared on behalf of the Great 
Western Railway Company, in support of a demurrer put into a bill, which the 
plaintiff, who is a large contractor with the company, had filed against them, to 
obtain relief under certain contracts he had entered into with them, principally 
with reference to works at the Bristol end of the line. The learned counsel said 
tbe demurrer had been filed on two grounds—multifariousness and want of 
equity. Before reading the prayer, Lowever, it would be necessary to give 
the court a short outline of the case on which it was founded, as well as to 
make the alternatives it contained intelligible to the court. The plaintiff, 
William Ranger, had entered into four contracts with the company for the 
prosecution of works on various parts of the line. The contracts known in 
the pleadings by the letters B 1 and B 2, and the supplemental or extension 
contract, all related to portioos of the works on the Bristol end of the line. 
They were not connected together, but all had reference to a neighbouring 
district of the country. The fourth contract, distinguished in the pleadings 
as L 8, from its relating to the London end of the line, referred to works in 
tbe neighbourhood of Reading, and was materially distinguished from the 
otber three. Inthe course of making these contracts the plaintiff found it 
necessary to obtain sureties to join with him io his contracts with the com- 
pany. The surcties to the three first contracts were James Cordy and 
Richard Ranger only, and to the last James Cordy, Richard Ranger, and 
George Ranger. These sureties and the company were the defendants to the 
suit. Tbe contracts contained provisions similar to those which were familiar 
to the court, from having occurred inthe Popish chapel case at Hereford,* 
where tbe contracting parties submitted to refer every dispute as to the suf- 
ficiency of the work to the decision of the architect. The only difference in 
this case was that the superintending engineer, instead of the architect, was 
to be the absolute judge of the fituess of the work, and as to the paymenta to 
be made from time to time ou certificates under his own hand. Nothing 
could be more absolute than the powers given by these provisions; they 
were, nevertbeless, generally adopted in contracts of this deseription, and 
though it might excite some wonder how parties would willingly submit 
tbemselves to them, still they had not yet been found in practice to be ordi- 
uarily attended with inconvenience. lodependently of this power the contract 
contained a stipulation that the company should be empowered to resume pos- 
session of the works, in case the plaintiff made any default in its execution. 
Under the provisions of this contract the works had proceeded from time to 
time to a very considerable extent, when, after various disputes and defaults 
(as the company alleged) on the part of the plaintiff, the company at length, 
iu exercise of their powers, bad teken possession of the plants, works, 
materials, &c., which were situate in that part of the Bristol end of the line 
comprehended in the contracts B 1, B 2, and the extension contract. Of the 
works comprised in the other contract in the neighbourhood of Reading pos- 
session had not been taken, but they were now in progress and diligent 
prosecution by the plaintiff. This brief abstract of the case would enable 
the court sufBciently to understand the prayer of the bill, with this additional 
observation. (n the course of the works the company, at Ranger's request, 
made payments to him which, as they represented, exceeded the amount of 
what was justly due to him, whereon they took certain security on the plant, 
materials, &c., as n kind of mortgage, without taking possession, and of the 
reserved funds of 20 per cent. in the hands of the company. These matters 
being afl fulty set out, the principal portions of the prayer were that the 
company might elect whether they would permit the plaintiff to continue and 
complete the several works which on the 2nd of July last he was in the course 
of completing, or whether they would discharge the plaintiff from the further 
execution of them, the plaintiff offering to accept either alternative, on being 
psid the amount justly due to him on the footing of his contracts and 
ments, or otherwise on such terms as the court should think fit to direct. 
And in case the company should elect to permit the plaintiff to continue and 
complete the works, then that they might be directed to reinstate the plaintiff 
in the ion of such of the works and of the plant and materials thereon, 
of which they had taken possession, and to pay him snch amount as, upon a 
jost account to be taken as after prayed, should be found to be justly due to 


* Reporteg in Journal No, 8, p, 201, 


moneys paid to him or for his use, and all moneys which the company 
should be entitled to deduct or retain by way of a reserve fund or under 
their mortgage deeds or otherwise, during the progress of the works, 
and that all proper accounts might be taken for ascertaining such 
balance, and that all proper directions might be given for ascertaining 
the quantity and price of the contract works. And in case the com- 
pany should elect to discharge the plaintiff, then that he might be wholly and 
completely exonerated from all future liability to see to the execution of the 
works, and from all responsibility to arise therefrom ; and that thereupon all 
accounts in relation to the contract and works, or such of them from which 
the plaintiff should be discharged, might be taken, and that the company 
might pay the balance, deducting therefrom the amount due on the footing of 
their mortgage securities, the plaintiff offering, in case a balance should be 
found due from him, to pay the same, and that the company might be decreed 
to deliver upto him the plant, engines, &c., of which they had taken possession, 
and permit him to remove that portion of which they had not taken pos- 
session; aud that it might be declared the plaintiff was not subject to or was 
entitled to be relieved in equity against any penalties or forfeitures under his 
contracts ; and that the company might be restrained from retaining or with- 
holding from the plaintiff the possession of his plant, &c., of which they had 
taken possession, and from doing any act whereby he might be prevented 
from completing the works or from removing off the ground, or otberwise 
altering the situation of the plant and materials already upon the ground, 
The court would thus sec the relief prayed turned upon the right of 
the company to make their election which course they would take, no offer 
being made to redeem the mortgages, nor any question of account raised, 
except on this imaginary right to have an election. He should now proceed 
more in detail with the case made upon the bill. It set out with a statement 
of the act of Parliament of the 6th of the late King, incorporating the company, 
and setting forth their powers, under which any three directors might enter 
into written contracts, which would be binding on the company. It then 
stated subsequent acts under the several provisions of which, taken togcther, 
they had entered into the four contracts witb the plaintiff, which it was alleged 
were signed by the plaintiff, and under the common seal of the company, or 
otherwise executed on behalf of and assented to by them, The first contract 
(B 1), dated March, 1833, related to the erection of earth work, tunnelling, 
building a bridge over the river Avon, &c., stipulated the works should be 
done to the satisfaction of the company, and of their principal and resident 
engineer, clerk of works, surveyor, and inspector, and declared that all dis- 
putes were to be referred to the exclusive arbitration of the principal engineer 
for the time being, and the instalments for works done were only to be paid 
on a certificate under his handwriting. It then contained the usual powers 
to the company, requiring a sufficient number of workmen to be employed, 
and preventing sub-contracts without the consent of five directors. Then 
followed a clause, that in case the contractor should become bankrupt or 
insolvent, or should neglect or otherwise become incapable to proceed with 
the works, the company should have power to give him notice in writing 
to proceed, and if default was made for seven days after such notice, the 
company were at liberty to employ others to proceed with the works, and 
any previous payments were to be considered as the full value of any works 
already done. 

With reference to the nature of the engagement into which the defendants 
had entered, they were found to exist in all trades and professions. The 
direction being absolute, the company bad taken ‘possession on a breach of 
the contract, and, if they had taken wrongful possession, an action of trover 
or ejectment was the proper proceeding. The learned counsel concluded by 
observing that no fraud was allcged either against Mr. Brunel or the com- 
pany. The plaintiff only disagreed with Mr. Brunel on questions of time 
and other calculations: he only attacked his skill, or accused him of negli- 
gence, but nowhere complained of fraud. In one place he said he was 
unfairly dealt with; and, as it had been decided in tbe Hereford case a 
charge of fraud was necessary, and was nowhere to be fouud in the present, 
it could not be relieved against in a conrt of equity. On all these grounds, 
therefore, the demurrer must prevail. 

Mr. Sergeant Wilde, Mr. Wakefield, and Mr. Girdlestone, severally ad- 
dressed the court in support of the bill. The learned counsel dwelt upon 
the importance of the case to the plaintiff, whose property, to the valuc of 
100,000/., was arbitrarily seized by the company, and himself left to the 
mercy of his creditore, whose money he had expended in purchasing that 
property. The contract, it was contended, was so manifestly unrighteous, 
and the use made of it was so unjust, that the court was bound to interfere. 
The plaintiff contended there was no forfeiture. The company, it was 
charged, was labouring to create one by incquitable means, and this manner 
of acting, both prior and subsequently to the notice, bore out the imputation 
of the fraudulent motives which dictated the notice; and when the plaintiff 
was earnestly praying for some specific information as to the causes of com- 
plaints, the defendants were as cautious in concealing them. Upon the point 
of multifariousness, the decisions of the present Lord Chancellor showed that 
was a question of convenience, and the company, at least in this instance, 
had no reason to complain that one bill, rather than four, had been filed 
against them. 

During the discussion, which occupied the whole day, his Honour asked 
whether the validity of such contracts of forfeiture as these had been dis. 
cussed in courts of law ? 

Mr. Sergeant Wilde did not recollect any instance in which the question 
had been tried. 
him, under the contracts or otherwise in respect of the contract works and 
extra additional altered works and extension works, after deducting all 
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His Honour said this was a case very much parallel to that of the Roman 
Ca holic chapel at He-eford, where the whole works were seized, and the 
con:ractors were left to get what redress they could; and certainly they got 
Don in thin court. [t was a case of heart-bresking hardship, but his Honour 
never heard there was an appeal from his decision. 

Mr. Sergeant Wilde—Probably the men became bankrupt. 

W en it was urged by Mr. Wakefield that the principle of law would not 
permit the parties to constitute Mr. Brunel a judge without appeal, 

His Honour asked, tl en what would become of the case of Heap v. the 
Arch /i-hop of Cante: bury ? 

Mr. Wakefield relied on the well-known rule as to athitration clauses. 


Hix Honour, without calling for à reply, dein ered judginent, and said he 
must allow the demurrer for want of equity. He did net think the obje tion 
for multifariousness was well founded, or the coir.traets, though not one and 
ihe same, were yet in pari muteris ; and if the court bad jurisdiction at all. it 
could only exercise that jurisdiction upon the ccntracis altogether, and the 
parties had, in their dealings under the contracts, blended them together, 
iccording to the allegations in the bill. One observation, however, occurred 
to bim: the suit was so framed that if any other parties should make the 
objection, it can hardly be made witl out producing that objection to the bill 
for want of parties which the plaintiff had already submitted to as insuperable. 
It was impossible not to see that George Ranger had nothing to do with the 
three first contracts, and if he objects, his name must be struck out of the 
record ; and if he is off the record, the objection for want of parties revives, 
and thus the bill is placed between Scylla and Charybiis. With respect 
to the general point, he could not but himself think it was the intention of 
the company that they should have, in a very great degree, an nrbitrary 
power to dismiss the contractor if they should feel dissatisfied with him; 
and, to his mind, the language of the clause which related to the notice of 
dismissal proved it. The clause was thus :—*' In case William Ranger should 
become insolvent, or be declared a bankrupt, or from any cause whatever 
other than tbe act of the company, their engineer, or agent, should be pre- 
vented from, or delayed in, proceeding with and completing the work accord- 
ing to the contract, or should not commence or proceed with the work to the 
satisfaction of the company, then it should be lawful for the company to give 
him notice, requiring him to enter upon and regularly proceed with the work ; 
and in case he should, within seven days afier the notice, make default, it 
should he lawful for the company to employ another respectable workman,” 
andso on. His Honour observed upon the generality of the second member 
of the sentence, namely, “in case the contractor sould not commence or 
proceed with the work to the satisfaction ef the company," and said it ap. 
peared to him that the parties in firming the clause were sensible if they 
allowed it to stand in the spirit of the first member of the sentence they 
would have taken away from the company their arbitrary power; and if they 
meant to guard against a despotic and arbitrary exercise of power or whim, 
how came it that none of the exceptive words in the first branch found their 
way into that sentence? And it appeared to him that there was very grent 
reason for the company to stipulate for that power, for these works must be 
performed in a particular time, and it would never do for the company to 
enter into bickerings with the contractor from time to time whether he was 
going on with the works in a proper manner ; and, therefore, in his opinion 
very wisely, and with the full knowledge of the contractor, they stipulated 
for an arbitiary power to give notice; and he could not but think the only 
reasonable method of construing the words “‘ make default’’ was to read them 
with reference to the preceding sentence, so as to make the dismissal to de- 
pead simply upon his not going on to the satisfaction of the company. Any 
other interpretation would be nonsense; for, suppose the company gave 
Dotice, and the contractor went on to their dissntisfaction, they must, it is 
said, give notice again; nnd so on you have a succession of notices, and the 
company in a pe:petual state of dissatisfaction with the contrector. That 
could not be the meaning of the parties. It was evidently tbeir intention that 
that the company should have liberty to exercise the arbitrary power of 
ejecting the contractor. His Honour then referred to the case of Heap v. the: 
Archbishop cf Canterbury, in which, if he recollected aright, a party con- 
tracted with the commissioners for building churches that a contract should 
be performed to the satisfation of certain individuals. Upon a question of 
forteitur. for breach of contract, it was urged that the stipulation was arbi- 
trary and unjust; but the answer was, it was quite Impossible for the persons 
on whore bebalf the work was done, themselves to form & fair opinion upon 
it, and they were perfectly j:.stified in stipulating that it should be performed 
to the satisfaction of some g.ven individua on whom he had reliance, and, if 
he «us not satisfied, they meant, as the contractor was aware, that there 
should be no ay peal. He could not for the,.lifg of him think but that the 
Company meant to reserve, and did reserve,o themselves an arbitrary right to 
dismiss the plaintiff; and althougb it wasatated in the bill that tbe company 
bad dismissed hm with a view to get hold of his property, and so on, that 
may betrue; yet, if they bave dismissed him, they have only exercised the 
right which tlLey possessed, and the exererse of thut right was followed with 
consequences wh ch they did not contemplate, and which were mere accretions 
in exercise of the right. Just consider the power of arbitrarily dismissing 
persons iu their: mployment, which parties possess, in many instances, under 
the aw of Engnd. Put the case of consmun day labourers or servants. 
You muy go hun e, a complaint may be made, and you dismiss your servant, 
and refuse to give h m a character, yet he has no redress. If you give a false 
Ch.racter, that i» a different matter. But supposing the power of dismissal 
in this case were nol arbitrary, he could sot see how the court could inter- 
Sere. If the forfeiture was legal, there-wag no redress at law. A party 


applying for equity must do equity. And how was a court of equity to 
relieve against the forfeiture without providing for the execution of the con- 
tract? And if the court will not execute a building contract, a fortiori, it 
wi]] not execute such a contract as this. Thus the court was disabled fiom 
giving any equity to the plaintiff, because it was disabled from giving 
that reciprocal equity to the defendant of effectually providing at once 
for the completion of the railroad without interruption, to which he was 
entitled. And if the court cannot relieve the plaintiff because it cannot 
relieve the defendant, tbere is no portion of the bill on which it cas be sus- 
tained. . The case was nothing more than that the company had illegally, and 
without warrant, seized the plaintiff's spades, «heelbarrows, &c., and there- 
fore the bill was filed. There was no case for an acc unt. The payments 
were all on one side for work, and lubour on the other. If there wasa 
question of trespass, or if there was a question upon à quantum meruil, a 
court of law was the place where that should be decided; but so! ng as the 
work was in progress this court could not interfere. He should therefore ailow 
the demurrer. 

This decision, of course, disposed of the motion for the injunction. 

Against this decision the plaintiff appealed to the Court of. Chancery, the 
appea! was argued before the Lord Chancellor on the 23rd of Aurust last, and 
felkapiag day. On Tuesday, December 4th last, the Lord Chancellor delivered 
the following judgment, reversing the doeision of the Vice Chancellor :— 


This was a demurrer which came before him during the long vacation. 
He had been induced to hear It, although the sittings were terminated, be- 
cause it was represented as Decessary that the demurrer should be disposed of 
in order to give the party an opportunity of moving for an injunction ; but he 
was 80 tatisfied from the discussion which took place on the case made by the 
bill that it was not one in which he should interfere, that he had delayed 
pronouncing his opinion till now. The demurrer wasa general demurrer by 
the Great Western Railway Company, on account of multifariousness; but 
he saw no reason for entertaining it on that ground, the company being im- 
mediately interested in the whole matter introduced in the bill. It remained 
to be considered whether the general demurrer for want of equity could pre- 
vail. It could not of course prevail, if there was any part of the relief 
prayed to which the plaintiff was entitled. The bill was certainly singular 
in its form, because it prayed tbat the defendants might elect whether they 
would restore the plaintiff to thc situation in which he was in possession of 
the work, so as to enable him to complete the works he had contracted to 
perform, or if not, that they should consider the contract at an end; but in 
either alternative the prayer was, that the nccounts which subsisted between 
the plaintiff and defendants might be taken. In was not necessary to go 
into the very detailed circumstances laid before him at the hearing, because 
if any part wes capable of giving an equity, of course the demurrer could not 
prevail. But for the purpose of explaining the view he took of the case on 
the bill, it was sufficient to state, that the plaintiff alleged be had entered into 
contracts to do certain works on the railway ; that it was part of the pro- 
visions of those contracts that the surveyorand engineer of the company 
should every fortnight ascertain the quantity, or rather the value of the 
work done according to certain stipulated rates of charge; that the 
contractor, the plaintiff, should be paid four-fifths, 801., out of every 
1001., for the amount of work so ascertained to be done, the 20], per 
cent. unpaid being to remain in the hands of the company until it bad accu- 
mulated to a certain sum, 4,0001., and on attaining that amount, the engineer 
having satisfied himself that the work was well done, the contractor was to 
be paid the who'e that was due. In these contracts there were certain con- 
ditions imposing great penalties nnd giving great powers to the railway com- 
pany. Among others there was this condition—if the engineer should not 

satisfied with the mode in which the works were conducted and the pro- 
gress made, the company were to give notice to the contractor to prosecute 
the works, and if he did not within seven days prosecute the works, they 
should beat liberty to enter upon the works in progress Upon that taking 
place, not only all the plant, machinery, utensils, &c., employed by the con- 
tractor was to become forfeited to the company, but the plaintiff was also to 
forfeit all that remained unpaid on the work previously done—+. a., that the 
money actually paid should be considered in full satisfaction of the work up 
to that time. If the engineer had done that which the contracts required if 
he had provided for the payment, according to the contracts, of 801. per cent. 


on all tbe work done every fortnight, the forfeiture would have operated on. 


the 201. per cent. remaining unpaid; but the case made by the bil] was, that 
this had not been done, and that in fact the engineer, favouring the company 
and acting oppressively towards the contrnctor, did not estimate the work 
done ro as to give the contractor 801, per cent. According to the statement 
in the bill, a very much larger sum was due to the contractor than 20]. per 
cent. on the previous estimates, yet the penalty was sought to be enforced on 
al] that was due, not only to exclude the contractor from the 201. per cent. 
not paid, but also from a very large proportion of the 801. per cent. which 
he ougbt to have received. How was this, then, to be ascertained? Only 
by nn investigation of the work done, and the mode in which the engineer 
had est mated it. But that was not the whole case stated in the bill. Inde- 
4enden ly of the works carried on under these several contracts, which were 
in writing, there were other contracts not in writing ; there was also what 
was called the extension contract for carrying on the line, which was not in 
writing, but to be carried on at certain stipulated prices. Under that con- 
tract, the bill alleged payments had been made, but very large sums 
still remained unpaid. The bill stated that upwards of 30,000]. remained 
due on works actually completed by the contractor; so that if the 
company were right in dolog what they bad .done, and enforcing 
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the contracts for forfeiture, they were in possession of a Jarge sum of 
money, which, even in that case, must be coming to the plaintiff, 
while the amount could only be ascertained by the quantity of work done, 
and the mode in which payment had been calculated—an investigation 
obviously which could only take place under the superintendence of a court 
of equity, for it was utterly impossible such an account could be taken in 
any court of law, The case, however. went atill further than that. The 
bill stated, tbat the plaintiff being pressed for money to carry on the works, 
applied to the company for an advance on loan; they consented, and three 
several advances were made, secured on the property of the contractor— 
namely, on the plant, utensils, and tools employed in car:ying on the works, 
and by a mortgage on what remained due to him, the 20/. per cent. for work 
previously done, but that the bill alleged applied only to the plant, 
implements, and tools for the works under the written contracts: it did not 
&pply tothe plant, utensils, and toolsemployed on the contract not in writing. 
The company, however, had taken possession of the whole; they claimed 
all under the penalty as forfeited. — Now,the bill contained a statement which, 
if true, showed that the company had no title under that clause of forfeiture. 
The forfeiture could only be enforced if the contractor disregarded the 
monition after seven days; and the bill alleged that within the seven days, 
taking up the very words of the contract, the plaintiff had put himself in 
that situation, which, if true, would have prevented a forfeiture. The com- 
pany therefore had no title under that clause of forfeiture; but if they had 
no title under that clause of forfeiture, they were in possession of 
property, stated in the bill to amount to 70,0001., on which they nndoubtedly 
had a lien for the repayment of the sums advanced to the contractor. The 
Dill also stated that the eugineer of the company declared that in making the 
certificates he should consider what was the state of the account upon all 
the contracts. The result, therefore, would be, according to the allegations 
in the bill, that the defendants had illegally and without authority possessed 
themselves of property which they contracted to leave iu the hands of the 
plaintiff, and an unsettled account remained between them. It was impossible 
to say, if such a case were made out, that the Court would not administer 
some relief; it was impossible to say the plaintiff had no equity, aud the 
demurrer could not be supported. 

The Vice-Chancellor’s decision allowing the demurrer was accordingly 
overruled. 


PRIVY COUNCIL, Wzpxzspav, Dec. 12. 


The petition of James Russell, Esq., of Handsworth, came on for hearing 
before the Privy Council this day. e lords present were Lord Brougham, 
Mr. Justice Parke, Mr. Justice Bosanquet, Sir Stephen Lushington, and the 
Hon. Mr. Erskine. 

The grises prayed for the renewal of a patent “ for certain improve- 
ments in manufacturing tnbes for gas and other pereo assigned to him 
by Cornelius Whitehouse, a workman employed by him for the purpose of 
carrying into effect the manufacture of tubes by machinery. 

Mr, Cresswell (in the absence of Sir Wiiliam Follett) detailed the history 
of gas-tnbing from the period of the application of old gun-barrels for that 

> e present igvention had arisen in consequence of the petitioner 
having been prevented by the combination of his workmen from meeting the 
demands of the Gas Companies for tubes, the supply afforded by manipula- 
tion being limited, and too dependent upon the caprice of his workmen to 
allow him to entor into contracts. The great demand for the patent tubing, 
and its great superiority over the hammered tube, bad led to numerous in- 
fringements, which, coupled with the enormous extent of litigation conse- 
quent on such piracies, had deprived the petitioner of the fair and uate 
remuneration he ought to have obtained for so valuable an invention, without 
wbich gas-lighting could not have been carried on to its present extent, 
and which had led to several inventions of great utility. 

Angier March Perkins, EN Civil Engineer, proved that he was the in- 
ventor of an improved method of heating buildings, which had been adopted 
in the British Museum, Milbank Penitentiary, and in many churches, houses, 
and other buildings, both public and private, to a great extent, and that his 
patent was entirely dependent upon the patent tubing of Mr. Russell, without 
which he conld not have carti : ae his iuh airs bed i 

Francis Bramab, ., Civil Engineer, prov at he inspected Mr. 
Russell's works, m e delighted with the beauty of the invention; that he 
had for some years used the patent tubing, and had submitted it to a pressure 
of 3 tons the square inch.’ Mr. Bramah also spoke to the t reduc- 


tion in effected by the patent, and its utility for hollow axles, spindles 
for machinery, and a variety of mechanical purposes, independent of its value 


heat, e fluids. 

The Lords of the cil having intimated their opinion that the value of 
the patent was in some degree proved hy the numerous decisions of the Courts 
of Law in its favour, the accounts were put in and verified. 

Mr. Fletcher, of Dudley, as solicitor to the petitioner, produced the original 
pee and other documents, and proved that he had complied with the regu- 

tions prov gated by the Privy Council. 

on behalf of the 
r. Russell's patent, 
having been omployed in opposition to it in diferent Courts of Law. He 


afforded, he should, under the peculiar circumstances of th if 
lordships : CEolord 
e un circ e case mice 


paper. 
Steamer.— On Th 


Lord Brougham: Their lordships having taken the whole of this matter 
into account, retain the opinion they have bad impressed upon their 
minds from the very beginning—that this is an invention of extraordinary 
merit, doing the greatest honour to the inventor, conferring great benefit 
on the community ; founding in this eminent merit not merely the application 
of a known principle embodying it in new machinery, and applying it to prac- 
tical purposes, but involving the discovery of a new, curious, and most im- 
portant principle, and, at the same time, applying that principle to a most im- 
portant purpose. Their lordships have on the same side of the question taken 
into account (which it is material to mention) Mr. Russell's merit in patro- 
nising the ingenious and deserving author of this invention, in expending 
money tiil he was enabled to complete this invention, and in liberally sapply- 
ing the funds which were requisite for the purpose of carrying this invention 
iuto execution. On the other hand, their lordships have taken into mature 
consideration se they always do in such cases) the profit made by the 

tentee, Mr. Russell, standing in the place of the inventor. They find that 
Jt is not a case, as in claims of other inventions of great ingenuity and cer- 
tainly of t public benefit, of actual loss in some, and of very scanty if an 
profit at all realised in others, but that a considerable profit bas been realised, 
and the whole no loss. It is to be observed that the profit is not, per- 
haps, very much greater, if at all greater than the ordinary profits on stock to 
that amount employed without the privileges and extra profits of a monopoly. 
It is proper to consider that one great item of deduction from those profits 
also involves tpain and anxiety and suffering to the party, name y, the 
litigation to which bu been subjected, and which is generally found to be 
in proportion to the merit and the usefulness of a patent, namely, the tempta- 
tion to infringe it, and to set at nought the right of the patentee, both in the 
Court of Chancery, when he applies for protection by injunction, and after- 
wards in a Court of Law, when he comes to claim compensation for damages ; 
the temptation being, as I have stated, in ion to the benefit and the 
demand for the invention. That is an item which has, to a considerable degree, 
attracted the attention of their lordships in this profit and loss account which 
has been laid before them in the course of these transactions. Taking the 
whole of the matter iuto consideration—the merits of the patentee, the merits 
of Mr. Russell, and the loss that has been sustainsd in the litigation—and 
sating against those, on the other hand, the profits which have been made, 
their lordships were of opinion that the term ougbt to be extended, and upon 
due execution bei iven to the undertaking, which has been just given b 
Mr. Fleteher on be! of the inventor, that the term ought te be Siende 
for the period of six years. 


STEAM NAVIGATION. 


An iron steam vessel, of 60 tons burden, 71 feet in length, and 10 feet of beam, 
with wheels at her stern, constructed on the sculling principle, called the Robert J. 
Stockton,’ came round from Liverpool to London upon an experimental trip, during 
the late tremendous westber, and arrived in the river in safety on Monday evening, 
Doc. 8. The superiority of the wheel introduced into this vessel, iu comparison wii 
what is called the Archimedean screw, and other contrivances, was satisfactorily 
shown, and no doubt whatever is entertained of its extensive adoption. The Robert 
J. Stockton will in a few days proceed on a voyage across the Atlantic. Evening 


ursday morning some curiosity was excited at Blackwall, and 
below, towards Gravesend, by the novel spectacle of a large beevy-laden ship pro- 


down the river a steam apparatus. Her a was of 
agers vessel, with the pn of a few bars of iron at her sides, crossed in 
different directions, to which the propellers appeared to be attached. No paddle- 


boxes were visible, nor was the water up, as in the case of the paddle-wheels 
—the action seemed to be smooth and equable. This is the first attempt, as far as 
we know, to adapt tho use of steam er to propel a vessel of the ordinary constrne- 
tion; and it certainly does, on on, seem ex i that some plan for 
effecting this object not have been, before now, brought into beneficial use, the 
enormous expense attending the constant consumption of fuel in steam vessels being 
the great obstacle to the application of steam power to distant voyages. The ship above 
alluded to is the Maria, going de her machinery, including tbe boilers, occu- 
comparatively little space.—Daily paper. 

P oefoondiand Suam Navigation —The Honse of Assembly of Newfoundland have 
voted 6001. for the of steam communication between Newfoundland and 
Great Britain and » ; 

Bordeaux and New York Steam Navigativn.--A public meeting, attended by eighty- 
nine of the moat respectable merchants, was held at Bordeaux on the 291b of'Nor., 
and appointed a committee to take preparatory measures.—C. S 

North 4merica.—The important topie of steam-navigation ; 
American colonies is ng much attention in Helifax and St. John's. 
who had been adry: g i2 Enpand the expedienoy ae presant 

, has returned to Halifax —Morning Advertiser. . - 

West India Islands— We have seen, within the last few days, a circular containing 
& prospectus of a plan for ing and meintaining a regular communication by steam 
betwixt Li and the different West India Islands.— Liverpool Albion. 

Brasilien Steam Navigation.—The Bahia people were looking forward with im. 

jence for the arrival of some of the steamers which the Bahia Bay Steam Navigation 

pany proposed to put into on ln that quarter, and there seemed to be every 

disposition on the part of the residents to give all the encouragement in their power 
to the undertaking — Morning Post. 

French Eaperimental Steam-Boet—The steamer Veloce bas received ardars to hold 
herself in readiness to ssil for Havannab and Mexico, to try the new system of masts 
adopted by her commander, M. Bechamiel. The question whether stoem and wiad 
can be combined will thus be speedily solved, -- Armoricain. K 
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Steam Cutter.— The United States discovery ship in the South Seas, the Macc- 
donian, has an eight-horse steam engine to put into the cutter of the frigate, to ply 
up the various rivers in New Zealand. 

Adriatic Steam Navigation, —The Austrian Lloyd's Company have established 
steam veesels between Aucona and Trieste. 

The Royal William started on the 15th ultimo from Liverpool for America. Sho 
was provided with fuel sufficient for 27 days, of which 30 tous 9 cwt. were of Mr. 
Williams’ patent peat stone fuel. 


—_—_—_——— 
PROGRESS OF RAILWAYS. 


Railway to Lewes and Hastings.—The plan comprehends a line of railway, com- 
mencing from the line of the London and Brighton Railway, at St. John's Common, 
and running in nearly a straight line to Lewes, where it crosses the river a short dis- 
tance below the bridge; it is then carried on through the levels of Laughton, across 
the Cuckmere river near Selmeston, and from thenco through the Eastbourne and 
Pevensey levels, passing to the north of Eastbourne, and in front of the Castle at 
Pevensey, and thence in nearly a straight line to St. Leonard's and Hastings. The 
line selected passes through so level a country, that the works required for its con- 
struction are scarcely of greater maguitude than those of ordinary turnpike roads, 
which is a circumstance of the most material importanco, as diminishing the cost of 
the line far below the usual a cost of other railways. The gradients aro also 
peculiarly favourable. In connexion with this linc of railway, it is proposed to con- 
struct & ship canal from Newhaven Harbour to Lewes, with a wet-dock and basin at 
Lewes, a little below Lewes bridge ; the canal will contain twenty feet depth of water, 
and by reason of avoiding the intricate windings of tho river, will reduce the dis- 
tance from Newhaven bridge to Lewes to five miles and a half. By this canal, 
therefore, Lewes will become, as of old, a port, and the whole of the trade and com- 
merce of the district be brought to the merobant's own door.—Sussez E-rpreas. 

Brandling Junction Railway.— Every exertion is being made to open this line of 
railway for publio oouveyance as early as January next. Four splendid locomotive 
engines, from the factory of Messrs. Longridge and Co., at the Bedlington Iron 
Works, have this week boen forwarded through this town for the Brandling Com- 

y; and, from what we can learn, those engines called the Brandling, Newcastlo 
tus being tried on the Newcastle and Carlisle line), Bedlington, and Gateshead, aro 
ofa arf superior construction, and reflect much credit upon the manufacturers of 
them.— Newcastle Journal. 

A Contrast.—Great Western Railway. —The works on the Great Weatern Railway, 
near Reading, continue to be at a total stand-atill. Some of the labourers are beg- 

ing about the streets of that town, and others have left, to obtain work elsewhere.— 
ading Mercury.—The works on the Great Western Railway, between Reading 
uud Didcot, are progressing with rapidity and punctuality oxceeding that on any 
other portion of the line, There is a report that a temporary station will be erected 
between this town (Reading) and Twyford in April, but we do uot believe it will be 
required so soon.— Berkshire Chronicle. 

e understand that the eastern arch of the Maidenhead bridge has been taken 
down, for the purpose of rebuilding it: this wo were afraid would be the case when 
we surveyed the bridge in June last. . 

London and Southampton Railway.—Part of an embankmeut on this line, near 
Weybridge, gave way, and blocked up the road so as to oblige the passengers by tho 


five o'clock train to leave the np 

London and Brighton Railwag.—The works on the London and Brighton Railway 
are proceeding in the most satisfactory manner. There are 1,600 men now employed 
on the line. essrs. Thornton are making rapid progress in the Long embankment 
north of Clayton-bill: and the tunnel shafts at Meratham, Clayton, and Balcombe, 
are nearly completed. In order to expedite the execution of the works in the Shore- 
ham branch, it is that & double set of men ero engaged for the outting on 
Mr. Fuller's farm at Aldrington, the work being by these means carried on night aud 
day without intermission.-—Brighton Gazette. 

London and Greenwich Railway.—On Tuesday, the 4th of. December, the remain- 
ing portion of the London and Greenwich Railway, extending from Deptford to the 
Prince of Orange public-house, in Greenwich, was privately opened, under the super- 
intendence of the directors, who were accempanied by Colonel Landman, the 
engipeer. The new part of the line is laid n longitudinal wood bearers, sup- 
ported npon transverse wood sleepers upon a bed of ballast. The top of the arches 
dcr a Claridge'* asphalte. On the 24th December it was opened to 
the public. 

Great North of England Railway.—The workmen have now commenced laying 
the foundation of the fifth and last bridge of the Great North of England Railway, 
near Northallerton, a little to the south of the town, which will cross over the bigh 
road leading to Boroughbridge, near to the 220th milestone from London. —New- 
castle Journal. 

Tamworth and Rugby Raiteay.—So confident are the parties en in this un- 
dertaking of obtaining their act for the Manchester Railway through Tam- 
worth to Rugby, that & legal gentleman in the neighbourhood of Nuneaton hes 
received authority to contract for the purchase of any land which may be required 
in that district.— Birmingham Advertiser. 

Manchester and Leeds Ratkoay.—The portion of this extensive undertaking which 
lies betwixt this town and Rochdalo is in a very satisfactory state of forwardness, 
and will, in all probability, be opened in May or June next. Of the part betwixt 
Mills Hill and Rochdale, which was the most heavy snd difficult, about three parts 
in the hundred only remained anfinished in the middle of November. The cuttings 
and em nts, the latter including the importantone of Mills Hill and Castleton 
Clough, were nearly perfected, and permanent rails will be leid in good time on the 
whole of those works. Tho bri (from a difficulty in obtaining stone) were the 
only works not in a corresponding state of forwardness. The tunnelling at the 
summit is p g as fast as human skill and activity can promote it, and at 
Gauxholme a large muster of workmen are daily employed in sinking foundations 
and cutting stone for the erection of warehouses and other requisite buildings.— 
Wakefield Journal. The line of railway from Manchester to Litüeberough is ad- 
vancing so rapidly towards completion, that, if the severity of the weather do not 
materially protract operations, it will certaimly be ready for opening, between these 
two places, in the spring of ji yaan About half of the permanent rails have, we 
understand, been already leid—Halifaw Ewprun, 


Manchester and Birmingham Railtcay.—A deputation of the directors, accompanied 
by G. W. Buck, Esq., the engineer, met the committee appoiuted by the town coun- 
cil of Macclesfield, in order to communicate to them the plan fora diversion of the 

roposed branch to Macclesfield. Mr. Buck's report was read ; it stated that the 
Macclesfield branch enters tho main line in a cutting, on a curve, aud at the foot of an 
iuclined plane which is upwards of a mile in length. Under such circumstances, 
approaching trains would be invisible to each other, and, therefore, to prevent acci- 
dents from collision, it would be absolutely necessary that the trains coming fram 
Macclestield should stop before entering upon the main line; but stopping here 
would be impracticable, on. account of the momentum acquired in descending the 
inclined plane. Again, although no trains might be approaching on the main line, 
still the Macclesficld trains should enter the main line at a slow speed, which would 
be impracticable for the same resson, It is obvious that these defects are such as 
would constantly give rise to serious accidents, and, therefore, ought, if pazible, to 
bo obviated; with tbat viow, Mr. Buck recommends that the Macclesfield liue shall 
branch off near the sevonth mile, on tho Parliamentary plan, at Cheadle Hulme, and 
thence proceed in & direction nearly south, passing by the Siddall houses, then 
gradually bearing eastward to Hollingworth smithy, where it should pass under the 
road to Adlington Hall, and fall into the Parliamentary linea short distance beyond, 
from which place to Macclesfield the Parliamentary line will be retained. By di- 
verting the turnpike road near the Mill-house, no crossing of it will be required in 
the whole distance, except at Beech bridge. The length of this deviation will be 
about 54 miles, of which the first 26 chains adjoining the main line may be level, and 
the remaining distance will have an ascent of 20 feet in a mile, or 1-264. From Hol- 
lingworth amithy to Macclesfield, the railway may be cunstructed of one gradient of 
1.232, or about 23 fectin amile. The advantages which will accrue from adopting 
the proposed line are the following :—The length to construgt will be about one mile 
less. e junction takes place where the main line is straight, upon a level, and 
upon a small embankment. The maximum gradient will be 1-282, or about 23 feet 
per mile, whereas on the Parliamentary plan, it is 1-150, or 35 feet per mile. The 
proposed line will be cheaper to execute and cheaper to work. : 

Manchester and Birmingham Railway. —The extensive viaduct across the 
Mersey and valley at Stockport, has been left to Measrs. Tomwkinson aud Messrs. 
Holme, of Liverpool, at a little below £70,000. It will have twenty-two arches of 
between sixty and seventy feet span, the centre arch crossing the river at a height of 
100 feet. e lowest estimate waa about £62,000, and tho highest was about 
£100,000.— Macclesfield Courier. 

Sheffield and Rotherham Railicay.—The station and its vicinity still continue the 
great scene of attraction. On Sunday the number of passengers conveyed amounted 
to 2,500. The number of passengers who have travelled on the railway since it was 
opened for business, have averaged 1,350 daily. A geutleman has made a wager that 
800,000 persons will be conveyed iu the railway carriages during the first twelve 
months.— Sheffield Iris. 

Birmingham and Gloucester Railway.—The Gloucester portion of tho line is 
rapidly approaching to completion. The earthwork is remarkably light, as is also 
the masonry, of which the whole is being executed at prices hitherto unknown to 
railway proprietors. Workmen are engaged all along the line, which is let in small 
contracts. At Tewkesbury the depot is commenced, and the Lansdown depot 
will be immediately proceeded with—the drawiugs being already in the builder's 
hand. A plain but elegant skew bridge, under the Arle road, is now waiting for the 
iron work; and wo observe the workmen very busy on the large bridgo which is 
to carry the old Gloucester road over the railway.—Chelienkam Looker-On. 

Chester and Birkenhead Railway.—We understand that Messrs. Clements and 
Henry, the contractors for the Cheater end of the Birkenhead and Chester Railway, 
are pro; ing satisfactorily in the heaviest portion of their work—viz., the filling 
up of the valley, and the erection of the bridge over the Dee and Mersey Canal at 

ollington. ey are preparing an inclined road, and fitting up a stationary engine 
at great expense, in order to expedite the couveyance of the earth iuto the valley. 
Grent progress has been made at the other end of their contracts, near Sutton; a 
great quantity of earth has been removed, and through the deepest portion of the 
cutting gront preparntions of material are now being made, iu order to prosecute 
vigorously the whole line next year; combining the lighter portions of tho work 
between Mollington and Chester, as also on the other end, between Sutton and 
Piimyard Brook, in the wwnship of Lasthum, which tero inutes their portion of the 
line. — Chester Gazette. 

Glasgow and Ayr Ruiliowy.—We are enabled to iuform the publie that this great 
national undertakiug is carried on inost satisfactorily, and that the whole expenses 
yot incurred have not oxceeded tho parliamentary estimates—a circumstance as 
unprecedented as creditable to Mr. Miller, the engineer. The same may be said of 
the first part of the linc as far as Paisley, which is executed by Mr. Locke, for tho 
Ayrshire and Greenock Companies jointly. The whule line, wo are assurcd, will be 
kar bagi by the timo the Glasgow ond is ready, which will be in the spring of 1840. 
—The Earl of Eglinton has, we understand, determined on completing the harbour 
and docks at Ardrossan, and making the necessary arrangements for goods and pas- 
sengers ; whilst the inhabitants of Ayr are also bestirring themselves to render their 
river harbour as good as it is capable of becoming, and a company is already formed 
to establish a steam navigation frem Troon to Belfast —Glasgow Couricr. 

Glasgow and Greenock Itailway.—The directors, ot their last meeting, let the two 
remaining contracts on this line, Mr. Brassey having gained the Walkinshaw, and 
Mr. M'Kenzie tbe Finlayson. Judging from the rapid progress already mado by 
these gentlemen at ArkJeston and Bishopton, there is no doubt bnt the opening of the 
railway to the p in the early part of the summer of 1840 is secured. —We undor- 
stand that at the Bishopton ridge nearly 100,000 cubic yards have been excavated, 
that ono steain engine is already at work, for pumping the water and hauling the 
rock from the tunnols, and that another engine is preparing here st Messrs, John- 
ston’s works.—At Arkleston the same rapid progress has been made, the tunnel shaft 
is completed, and the tunnel commenced, About 90,000 cubic yards have been 
excavated, aud ballast of a very superior quality has been found in groat abundance. 
—In this town the masonry for carrying the railway over the streets is proceeding 
rapidly for tho season ; four arches are turned, several others in haud, and a length 
of wall is built—Tho works arc equally stirring at Port-Glasgow, where, for nearly 
half tho leugth of the town, the masonry is in progress —In Paisley, the large bridge 
over the river Cart is built abovo flood water, which is very creditable to the con- 
tractor, Mr. Lyon, who only commenced work late in the season. The b over 
Gihnour-street and Greenlaw-street, together with the retaining walls, are also con- 
siderably advanced._Two cargoes of rails have arrived from Bristol, and several 
miles of the road will be laid early in the spring.<-Grevnoch sdeertiocr, 
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Edinburgh, Leith, and Newhaven Railway.—An elegant and substantial bridge, of 
thirty feet span, under tho Queensferry road, sbout one mile from the city of Edin- 
burgh, has been finished, under the M ME ig ate and design of Mr. James Adam, 
jun., the assistant engineer, for 1400/. The lowest offer by contract was 1,0001. 
The contract from this bridge to the Water of Leith is now nearly completed. It 
consiats of embankments and excavations of thirty-four feet in height and depth, aud 
has an interesting appearance from the city. The contractat Trinity is also far ad. 
vanced. The principal depot is situated at this terminus; and from this it is 
intended to carry the branches to the pier at Granton, and the harbour at Leith. It 
in also expected that the tannal will be commenced immediately, atthe principal depot 
at Cenal-street. The Edinburgh and Glasgow, as well as the great Neweastle and 
London line, will terminate at the same spot, which is in the very centre of the city.— 
Railicay Times, 

West Cumberiand Railway.—Another source of distrust towards the coast line 
scheme is that the ies do not look for obtaining the general support and con- 
currence of the residents in the districts through which the line is to pass. This 
may account for the cuvalierness of the committee, but it also suggests that some 
jobbing interest is at tbe bottom.—-Kendal Mercury. 

Railway to Glasgow.—The people of Glasgow have already begun to evince their 

‘anxiety to unite with Carele, to communicate with the south, either by Mr. Hyde 
Clarke's Morecombe Bay Line, or thet over Shap.— Dumfries Courier. 

Scotch Railway.—The Dumfries people are anxious to form a junction with 
Carlisle, and to give every assistance for this object. It would be worse than 
superfluous in us to add one word of argument in support of the eligibility of Mr. 
Hyde Clarke's West Cumberland railway communication with Scotland.— Dumfries 
Times. 

Preston and Lancaster Railway.—The operations on this line of railway are pro- 
ceeding with activity, aud, so far as the work has proceeded, everything 
bern highly favourable. A great number of men are at work, and the respective 
coutractors are sparing no pains to advance the works with all possible rapidity, — 
Manchester Guardian. 

Eastern Counties Railway.—The following is a statement of the progress of the 
works on this line between London and Rowford:—Works completed in Brickwork, 
Masonry, and Iron-—A bridge over the Regent's Canal, of iron, 56 fect span ; bridge 
over the river Lea, 70 feet span; Stratford viaduct, of five arches, 36 feet span cach ; 
Mil) Pond bridge, 46 feet span; Stent's bridge, of four arches ; Abbey bridge, 32 feet 
span; Aldersbrook bridge, 40 feet span ; ing bridge, 40 feet span; Romford river 
bridge, 30 feet , in 34 feet embankment ; Essex turnpike-road bridge, carried over 
railway on cast iron girders for a distance of 154 feet ; besides 1] bridges over public 
roads, and six occupation bridges; six other road bridges are in progress, and also 
the visduct betwoen Cambridge ror and Devonshire-street, —Earihwork—Embank- 
ment over Regent's Canal to Hatfield's archway, nearly ready for ballasting and per- 
manent way ; from Grove-road bridge to Tredegar-square, the embankment up to the 
ballast line; Coborn-road to Fairfield-place, embankment partially formed ; from the 
west culvert to Forest-gate, the cutting and embankment complete, and the per- 
manent way laid for nearly two miles; from East Ham up to and beyond Ilford, the 
cutting and embankment crossing the Ilford valley complete, and the permanent way 
laid for more than a mile. 

"Tbe portions of cutting and embankment not yet begun amount to not quite a mile 
and three quarters. About a mile and a quarter consists of a cutting only eight feet 
in depth, in very favourable soil; a quarter of a mile is em t, not averaging 
six feet in height, and the remaining quarter of a mile is that portion of the embank- 
ment over the Stratford marshes, where the ground for a depth of eight feet is 
inclined to “ spew up.” Considerable difficulty and delay might have arisen by the 
consequent subsidence of the embankment, but this has been completely obviated by 
carrying & frame-work of timber, supported upon piles, in &lvance of the operations. 
A certain proof of this, is the fact, that between the 11th of September and the 23rd 
of October, the embankment was carried from the east side of the Carpenters’ Com- 
pany's occupation archway over Stent's Mili bridge, a distance containing 44,680 
cabic yards, although the lead was one mile and a half. 

In order to insure an early opening of the liue up to Romford, four locomotive 

ines are working night aud day in the formation of the embankments.— Extracted 
from the Railway Times. 

A Raileay Warnacr.—There is un ingenious contrivance by which accidents may 
be effectually prevented. ft consists of a bar of iron fixed in front of the engino, 
at asmall distance above the rails, crossing the whole breadth of the road, which 
pushes auy obstructing body before it, and, whon so obstructed, rings a bell, which 
gives notice to the engineer. The benevolent inventor allows tho use of his con- 
trivance gratis.—Morning Advertiser. 

Raikeay Mistionaries.—The Bishop of Bath and Wells has appointed the Rev. F. 
Campbell, M.A., as a missionary among the navigators employed on the Bristol and 
Exeter Railway. The Railway Directors, and the Church Pastoral Aid Sovicty, have 
Liberally contributed, and it is hoped that the same well-judged efforts will be made 
elsewhere to reclaim them from their present heathen atate.— Bath paper. 


RESSA 


FOREIGN RAILWAYS. 


Railway from Brunwick fo Harsburg.—The first section from Brunswick to 
Wolfenbuttel was opened on the 80th of November. Tho duke himself was 
present on the occasion, and the train, consisting of five carriages, set out 
at twelve o'clock, and reached Wolfenbuttel (seven English miles) in twenty 
minutes. The duke, the ministers of state, and other distinguished ns, wefe 
highly pleased with the result of this trial, which was loudly cheered by the crowd 
that had axembled to witness the novel sight. On the return, lt was resolved to 
divide the train between two machines, in order to try their power and the goodness 
of the road. Their progress was accelerated as much as possible, and the seven miles 
were passed in ten minutes. The road was opencd to tle public on the lat instant, 
and in the first seven days there were 6,527 passengers, and the number would have 
been much ter, did not the shortness of days prevent the trains from going 
more thin times In the day, backwards and Sreacte. Hanover Gazette, Dec. 11, 

Marembery aud. Furth Reilway.—The number of passengers on this line in three 

has been 1,857,256, and the receipts 173,443 Morin. During this period no 
of life has been incurred Giobe, 
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Havre Railway. —Two i measores were adopted at the recent meeting of 
the Council of Administration of the Havre Railway Company, which decided that a 
new survey shall be made of the whole line from Paristo the sea by the engineers of the 
company, and has also named from amongst its members a committee charged to discuss 
with the Government the modifications which it may be n to introduce into 
the contract, in uence of the estimates and plans to which the investigations 
above alluded to may lead. Till the expenses of the railway shall be laid down with 
accuracy and precision, the Council of Administration, it adds, has suspended the works 
which were commenced according to the estimates of the Goverument engineers, but 
which might have compromised the capital of the shareholders in an undertaking 
impossible to be terminated with the funds at the disposal of the company.—-Commerce. 

avre Railway.—The committee have determined to have the whole line re-sur- 
veyed by their own engineers, not beiny able to place any dependence on the government 
engineers. M. Lebobe has becn appointed temporary managing director in the place of 
Count Jaubert.—Commerce. 

The German Diet, before it broke np, took a resolution which has caused great joy 
at Mayence. It consented that the iron railroad of the Taunus should have its ter- 
minus in the federal fortress of that city, and even that one of the bastions should be 
plerced, if necessary, for that purpose. It seems that the Bavarian ambassador de- 
clared that he had orders to oppose whatever might, in the smallest degree, affect the 
security of that important fortress. The Austrian and Prussian engineers declared 
that there was not the smallest danger in complying with the wishes of the citizens 
ot Mayonca; and an eminent Danish engineer clearly demonstrated it. — Morning 

hronicle. 

Austria. — The atatates of the company for the Milan and Venice Railroad have 
been approved of by the Austrian government, and the works are to be commenced 
next spang: The journey will be accomplished in eight hours, and the fares are to 
be exceedingly moderate. 

America.—The late accounts from the United States present some intereating de. 
tails of the progress of the improvements in the free states of the federal union. The 
state of Pennsylvania has completed the survery of the routo of the railroad to con- 
nect Pittsburgh with Philadelphia, and the state was about to make an immediate ap- 
propriation for makiug on its own account a railroad to connect it with the Harrid. 

rgh end Lancaster road, by which the Obio and other great rivera will be reaches 
in 24 hours. The same state bas also made a railway to Lancaster, and will continue 
it from Harrisburg. 


ENGINEERING WORKS. 


Forlification of Sheerness.—A survey of the Isles of Sheppy and Grain has been 
going on for some months past by order of Government, with a view of immo- 
iately fortifying her Majesty's Dockyard, which is at present without almost tho 
slightest power of resisting an invading foc. Several plans have been laid before the 
Lords of the Admiralty, but the one that is most likely to be brought before the houso 
next session proposes a line of fortification across the range of ‘fills extending from 
Minster church to the Swale. A range of batteries herc, it is said, will cover the 
whole island, and would at any time prevent an enemy from landing at the south. 
eastern extremity. The Dockyard and Miletown are to be coverod by strong batte. 
ries, and martello towers will be also erected along the shores at given distances. 
The Isle of Grain is to be fortified with strong batteries, extending in the shape of a 
halfmoon. These will not only cover tho eutrance of the Thames, but also the Med. 
way. The estimated expense is nearly a million and a half of money.— Greenwich 
Advertiser. 

London Docks.—A great improvement has been lately made in these docks, by the 
erection of a magnificent jetty, supported on massive piles, extending from the south- 
west quay, eight hundred feet across the basin, affording a quay fron on 
both sides for the loading of outward-bound ships of 1,600 feet. The jetty is 62 feet 
in width, and three lofty sheds, each 208 feat long by 48 feet wide, for the reception 
of goods and merchandise for exportation, are in the course of erection ; one of these 
store-houses is already completed. There will be a of seven feet clear on cach 
side of the warehouses. erection of the jetty is said to have cost the London 
Dock Company not less than 60,000., and it will afford great accommodation to the 
shipping, and particularly to the Sydney aud Hobart Town ships. There are now 
eight large vessels bound to those places lying alongside the new jetty. They will all 
carry out a great number of emigrants. There is sufficient depth of water for thu 
largest ships in tho jetty, aud at spring tides there is twenty-three feet of water. Tho 
whole work reflects great credit on the skill and enterprise of the r table com- 
mercial body by whom it was desigued. A capital of one million sterling has been 
expended during the last twelve years in enlarging and improving the London Docks, 
including the excavation of the eastern bason and entrance, and wo understand fur. 
ther improvements are in contemplation. The dock, with tho various rows of lofty 
warehouses and vaults, is the first establishment of the kind in the world. 

The Eddysione.— We feel great pleasure iu stating that, on examination by the 
competent authorities sent here from the ad Board, it is ascertained that tho 
Eddystone Lighthouse has not sustained the slightest injury during the late severe 
storm. The report forwarded from this port to London, that it was feared that the 
lighthouse had been severely damaged, created, as might be imagined, great sensation ; 
and an eminent engineer (Mr. Burgess), and a member of the Trinity Board, wore 
immediately di to ascertain the extent of the injuries, and preparations were 
wade to piace a floating bight near tho rock, il it should be found aaf . On the 
arrival of the deputation here they proceeded to the rock and commonced their survey, 
making the most careful examination throughout the structure. They repeated their 
visit a few days after, accompaniod, we understand, by two efficient public officers of 
the port, and we are enabled to state, from what we consider undoubted authority, 
that it has been found that the noble structure has not received tho slightest damage, 
unless the washing off tho paint from a portion of the upper part of the building, 
which exhibits a crevice in the paintwork about a yard in length, and damaging two 
of the panes of glass in the lantern to the extant of a quarter of an iuch, be called 
injuries The result of tho survey will, no doubt, be made public, in order to restore 
confidence as to the stability of ths edifice after the alarming reports which havo 
been made. It may be fairly presumed that the extreme violence of the storm, and 
ita continuation for so many days, created fears in the minds of tbe men in the light- 
house for their safety, and this, no doubt, gave rise to the rumour that the building 
had been shaken by the storm,— Piymeuih. Heroid, 
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Plymouth Breakwater.—The utility of this great national work has been fully de- 
in the late storma. All the vessels in the Bound rode out the gale, though 
at high water there was a heavy sea rolling over the Breakwater. It is feared, in- 
deed, that it will be much injured; all «the cranes on the west end have been washed 
down by the violence of the sea. . 
Port Carlisle.—The wet and ay docks snd pier ‘are in active progress under the 
superintendence of Mr. Boyd. e contract for the pier has been teken by Mr. 
Nelson. 

Fortifying the Coast.—Surveys are being made on the east coast of this county 
and the river Humber for the most eligible sites on which may be erected batteries, 
in the event of hostilities with Russia. Whether a wer now take place or not it is 
intended to secure the ground in the event of any future occasion. A site at High 
Paull and the opposite coast will be again occapied as military establishments for 
the defence of the Humber.— Hull paper. 

Ardglass Pier.—The lighthouse and part of the pier at Ardglass, in the Bay of 
Dundrum, which had been nearly completed at an expense of 26,0001, were 
destroyed by the violence of the late storms.— Morning Post. 

Semaphore on Shooter's-hill—The ineers have been surveying the ground be- 
tween Shooter's-hill and Woolwich, for tbe purpose of erecting a semaphore, aud 
perhaps a fort, upon that spot. Should a battery be erected there, it would be fonnd 
that one or two traversing guns will command the river below the Royal Arsenal— 
Rochester Gasette. 

Dangerous State of the South Coast.—During the late severe gales, u of 100 
lives were lost on the ire coast, between the adjoining x of Bridport aud 

are not ports of 
by the Committee 
utility of Ramsgate snd Plymouth has now been 
fully established, but doubtless the absurd standing orders impede this branch of 
public en: ize, as they do others.) 

Common Steam Carriages.—Sir James Anderson, an Irish baronet of peculiar 
ingenuity and extensive fortune, has completed a vehicle of this class, which will be 
placed, abont ten days hence, upon one of the Londen roads, and is warranted to 
perform fifteen zailes within the hour. Sir James's experiments to accomplish this 
object have been so costly, that upwards of 80,0004, were sunk on them some months 
ago,—ZJrish paper. 

Waterloo Bridge —A general assembly of the proprietas of Waterloo-bridge was 
held at the Crown and Anchor, Strand. Mr. Bredell, the secretary, read last 
half-yearly report to the 28rd of August. The report stated that the select com- 
mittee appointed, on the motion of Sir M. Wood, Bart., M.P., to consider the interests 
of the Waterloo-bridge proprietary as Tepic tbe City vement Bill, had not 
come to any decision ou which they could report. The soundi of the bed of the 
river had, dace 1835, suffered but trivial variations, not exceeding six inches in any 
direction connected with the bridge, and the latter structure continued without the 
least defect. A gradual improvement has taken place in the receipts of the bridge. 
Mr. Plews observed that the approaches to the bridge contained au accumulation of 
water which had saturated the embankment, and would nitimately reach the abut- 
ments and wall of the bridge, if a remedy was not immediately applied. The chuir- 


man, in reply, said that the directors had arranged to abate the complained of in 
the early part of next spring. 
Sea Ordnance.—At Woolwich the workmen are busily in en- 


larging the bores of 24-pounders for the purpose of lessening the weight of ordnance 
between four aud five cwt., and at the same time enabling them to discharge s 32. 
pound shot and shell of the same calibre. This isin accordance with a plan some time 
since recommended by the late Lieut.-General W. Miller, R.A., and which will thus 
enable the guns to be worked with greater facility —Morning Advertiser. 

Hollow Shot.— The Prince George, which has been used to ascertain the effect 
of the hollow shot and shell fired from the Excellent, has been taken into the South 
Dock to be broken up. pair (cg sufficiently indicates the tremendous effect 
of these projectiles, as well as akill and preceision with which the scientific and 
practical course of instruction pursued on board the Excellent is arming our officers 
and seamen. 


NEW CHURCHES. 


Catholic, Cathedral,—It is stated in a provincial journal to be the Intention of the 
Roman Catholics to erect à magnificent cathedral in London, and thet 100 wealthy 
peers and commoners are expected to subscribe 1,0007. each towards it. 

Worrester.—It is in contemplation to build e church on the site of old St. Clement's, 
in the city of Worcester, to be called the Watermen's Church. This will, it is hoped, 
prove a great blessing to this hitherto much-neglected le. —Ibid. 

New Church, Meltham Mille, near Huddersfield —This church, dedicated to St. 
James, was ed on the 2nd instant. It is built upon a pian recommended by. the 
bishop of and Man, and will seat 260 persons; and adjoining it is a sc for 
600 children, which, by means of sliding shutters, may be thrown and form part 
of the chnrch. It is in the Gothic style, by Mr. J. P. Pritchett, York.—It is hand. 
somely finished inside, lighted with gas, and has au excellent organ, by Ward, of 
York. The expense, which was 4,0001., was defrayed by Mr. James Brook, the mill. 
owner.— Leeds Intelligencer. i 

Trinity Church, Gray’s Inn Road.—This chtitch was consecrated oh Thursday 
December 18th, by the Bishop of London. iS NE : 

Astbury Church Spire.—This venerable structure (which was struck by lightning 
in August last) the pride of the surrounding district, has been raised to its former 
beauty and elovation by Mr. Thomas Wallworth, architect and builder, of Con- 


leton. k 
i Brighton.—The new church of St. John the Evangelist, which, through the 
praiseworthy exertions end liberality of the rev. vicar, is now in course of erection 
onCarlton-hill, is already nearly roofed in; anıl, as the works proceed very rapidly, 
it is expected to be completed for divine worship in six months from the present 
time.— Brighton Gazette. 

Preston.—The first stone of a new Catholic chapel was laid on the 8rd ult. 

Birmingham.—A new church, named Bishop’ Ryder's Church, was consecrated on 
the 18th December. It was erected under the direction of Messrs. Rickman and 
Hutebins, architects. It contains 1,574 sittings, 818 of which are free. The whole 
expense of erecting the church amounts to about £4,800,— Leamington Qkronicit. 
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PUBLIC BUILDINGS AND IMPROVEMENTS. 


Statue to Huskisson.—At the meeting of the Liverpool Town Council, on the 5th, 
a letter from Mrs. Huskisson to the Mayor was read, requesting permission to place 
a statue to her late husband under the dome of the large hall of the new Custom 
House. A resolution was unanimonsly ngreed to, acceding to Mrs. Huskisson's re- 
quest.—Morning Herald. 

Coutts's Banking House—Vast improvements are now going on at Coutta's bank. 
ing-house, in the Strand, under the direction of Mr. Hopper. Great altitude has 
been given to several of the offices, by the removal of the floors of the rooms above; 
iron staircases have been constructed, and the adjoining house, westward, has beeu 
thrown into the former extensive premises. Mesars. Price and Manby have fitted 
up their apparatus for warming the various offices. 

Hownslow.— In consequence of the dark state of that portion of the Great Western- 
road which through the town of Hounslow, a public meeting of the inhabitants 
unanimously resolved to light the town with gas, the expense to be defrayed by a 
private subscription. 

Buckingham Palace is filled with workmen, employed in tbe repair and improve- 
ments now in progreas, A portion of the wall extending from the Mews to the 
Conservatory will be rebuilt. 

Kensington Palace.—Considerable repairs are going on in this palace. 

Western. Literary and Scientific Institution—A new lecture theatre ia to be bailt 
st the back of the premises in Leicester-square, under the direction of Mr. Godwin, 
jun. The estimated expense is 1,0001. 

Carlisie.—The progress of the spacious pnblic buildings is most satisfactory ; the 
lecture room, for 800 s, i» nearly completed, and over itan exhibition room 
66 feet G inches by 46 feet 6 inches, is now being constructed. -—Carlisle Journal, 

New Custom-house, Liverpool.——The long pending question of the warming and 
ventilating/tbo Lony-Room of the New Custom-House, is set at rest by an order from 
the Treasury to Messrs. Price aud Manby, to apply their patent apparatus, a 
description of which we gave in No. 10 of our ein d The great extent of this 
room, and the approaches to it having together a cubic content of upwards of 
521,000 feet will require considerable power to raise the temperature sufficiently, and 
at the same time insare perfect ventilation; but jadging from the very successful 
application of the system to the Elgin and Egyptian Galleries of the British Museum, 
the work-rooms of the Tadigent Blind School, and other buildings of eqnal extent, 
there can be little doubt of the desired end being obtained. 

Taymouth Caatle,.— Workmen have boen busy during the last summer and autuum 
in ning & wing to this magnificent seat of the Marquis of Breadalbane, to corre 
spond with that ou the east side, which formed pert of the original building. It is 
generally understood that the cause of the completion of the building at the present 
time is to be referred to no less than an expected visit of royalty. Rumour says 
that it is fixed, so far at least as such movements can be so, that our young Queen is 
to visit her ancient kingdom of Scotland next year; and in the list of noblemen's 
residences to be honoured by her presence Taymouth Castle occupies a distinguished 
place.— Perth Courier. 

Improvements in Westminster.—Notices have been served u the tradesmen and 
other ione occnpying tenements between Westminster Abbey and Grosvenor- 
place, lico, at the instance of the Westminster Improvement Company, who state 
in such notice that it is their intention to apply to Parliament iu the ensuing sessisu 
for leave to bring in a bill for forming certain new squares, streets, terraces, &c., 
within the said district, and requiring the person upou whom such notice is served to 
gire his or er or dissent to the proposed proceedings on or before the lst day 

‘an , 1888. 

A marble bust of Sheridan Knowles has just been sculptured by Mr. Tate, an artist 

of Newcastle, for some spirited friends in the north. 


FOREIGN INTELLIGENCE. 


Danube and Black Sea Canai = rna negotiations between Austria and Turkey are 
going on with vigour. Austria und es the directiou of this important work, 
which is to commence a litle below Rassowa on the Danube, close to C ornavoda, 
end will proceed thence in a straight line to Lake Lorazo, falling ultimately into the 
Black Sea at Kustendji, where & port is to be established.—Frunconian Mercury. 
Public Works, Egypt.—Mehemet Ali hos held a divan, iu which it is said that the 
condanatioa M thio daros ga the rik was deferred for want of money. For the same 
reason the railway from Cairo to Suez was postponed, but its place 
be ae bys canal. — Jonrnel des Debats, i aie pc RE 
as in the Orkneys.—The town of Kirkwall, in Orkney, is now Ji 
ico now burns in the Slima S Thule-— Morning Chronicle, TERME mithi gas 
storation of St. Ouen. —The mnuuicipal council of Rouen hare ju 
the d ep for the completion and maii ra of the church of St. iu e orale 
Gothic chef d'aurres. The estimate is 1,400,000fr. or 10,0001. — Morning Herald. 
Russia.—The rending of the Winter Palace, on which several thousand work- 
men have been employed uring the summer, proceeds rapidly, and externally it is 
nearly fmished. e Emperor, who viewed it a few days ago, expressed himself 
fully satisfied with the progress of the work. - It is said thet the state apartments of 
the palace will be ready for use next Easter. The commission which was sent at the 
beginning of the year 1837 to Toflis. the object of which was to draw up the schome 
of & reform in the several branches of the administration in the Transcaucasian 
provinces, appears to have terminated its labours. Baron Von Hahn, the president, 
and some other members of the commission, have lately arrived here from Tettis, 
At the end of last month the Cleopatra frigate, Captain Grey, arrived here from 
Cronstadt, having on board the Marquis of Clanricarde, the British Ambassador 
Count Strogonoff has returned from bis extraordinary mission to London, : 
Today there is to bea brilliant parade of the Imporial Guards, and the newly 
on triomphal gato dt tho ici pe eon roaa Mi be inangurated. Their 
mj jesties, and the mem! o Imperi ily, arrived 
Zarakojeselo. to be present at both, d EFAA from 
Haarlem Meer —In the second chamber of the States General at the Hagas, on 
the 12th inst., & Royal message was brought up with & project of Cour, for raising 
a Jona; to, defray tbe ezpense of draining the Lake of un d de Com. 
merce d' Anvere. x 
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The Government has ena A ar ra in England two iron steam boate—the 
Inkermann and the Newka. first is intended to ply between Constsntinople and 
Odessa. It arrived at Odessa on the 9th of this soci. having performed the voyage 
from London in $8 days. The Alexandria steam boat, which ought to have arrived 
here on Monday, is not here. To-day it ought to set ont on its return to Lubeck. 
We learn here that it has been ‘compelled by a storm at sea to put into Ballischport.— 
Hamburgh paper. 

Vieuna.—The church of St. Stephen's is to be wholly repaired, and we are happy 
to find the Vienna Architectural Journal contradict the report current in Germany 
that of the spire was to be taken down on account of the inclination in the upper 
yert being 3 deg. 8 min. This we believe was caused in the siege by the Turks, unt we 
believe is no more productive of danger than the settling of Salisbury spire, or the 
vibration of our Monument. The Town House, at Prague, as interesting as a work of 
art as it is from its historical associations, is also to be fully restored and beautified. 
The Emperor Ferdinand has at his own cost repaired the romantic castle of Karlstein 
in Bohemia, one vf the best works of the Cinque cento; and instead of being used 
as a powder magazine, it is to be converted into a museum or national Valhalla, like 
that at Munich. 

Bridge at Presburg.—The engineers have chosen tbe locality for the perma- 
next stone bridge over the Danube at Presburg, which is to form part of the Vienna 
and Raaber railway. 

Engineering Prizes in Hungary.—The recent devastation of the city of Pesth by 
inundation has caused the public spirited Count George Andrassy, to offer munificent 
prizes for the best treatises on the history of these overows of the Danube, and the 
mesns of averting them, and with a generosity worthy of their donor, they are thrown 
open to foreign competition. 

T'exas.—À^ cu y has been formed to establish a rond for waggons, and to carry 
on trade from Galveston Islaud through Chihushws to Montery on the upper part 
of th: Galf of California. New Orleans paper. 

Egyptian Dock —M. Mongel, a French engineer, has arrived at Alexandria. The 
pacha has sent for him to confide to his care the construction of. the ropairing dock 
which Sahir Effendi commenced, but could not finish. M. Mongel's reputation 
leaves no donbt of his success. The viceroy has granted him 36,000 francs a year, 
and 2,000 for his lodging. If, as he has promised, M. Mongel terminates this work 
before three years, he is to have besides s gratuity of 60,000 francs. 

Versailles Waterworks.—The king has appointed a Commission of engineers to 
inspect the waterworks at Marly, and to draw np plans for the better supply of 
Versailles with water.— Galignani's Messenger. " 

Suspension Bridges, Constantinople.—A French painter and architect, M. Hector 
Horean, has drawn up the plan of a suspensi in-bridge, which is to open a new com- 
munication between Constantinople and Galata. It is to have several suspensions, 
and that of the centre Ís to be sufficiently high to ad nit of the passage of the largest 
vessels. The principle advantage of the construction will be to conciliate the naval 
movements with the pnblíc circnlation. The plan, which is a sort of revival of that 
conceived by Michael Angelo for the same spot, is to be presented to the Sultan. 

French Mail Coaches.—A decree has been issued authorising the Minister of 
Finance to pay 400,000 francs, or £16,000, for the establishment of the new mail 

coaches on the great roads of France.— Moniteur. 

Quicksilver Mine.—We are iuformed by Mr. Cooper, that in boring near this place 
through the soft stone upon which this region of country is based, his auger, at the 
distance of several hundred feet from the surface, dropped into a lake of quicksilver, 
fourteen feet and some inches deep.— Marengo Ala. Gazette. 

Paris.—The clearing away of the small houses surroundifig tho fiue Tower of Saint 
Jacques la Boucherie appears to have been suspended. On the site of one of the 
porches of the church a reservoir is now forming for supplying the inhabitant of the 
adjacent quarters with filtered water.—In consequence of the frost nearly all kind, 
of masonry work has beeu suspended at Paris, aud more than 15,000 workmen are, 
now out of employment in the capital —Galignani. 

Colais.—1t is in contemplation to erect a new light-house at Calais, 200 feet high 
in the room of the Tour du Guet, which stands only 120 feet above the level of the 
sea. The precise spot of the new building is not yet decided upon, but a commis- 
sion has been appointed to select the most eligible position. 

The Journal de Cherbourg announces that the Minister of War intended to call for 
a credit of 10,000,000f. for the completion of the fortifications of Cherbourg and the 
establishment of a new powder magazine. 

Grecce.—The king has laid the foundation of a monument to Marco Boszzaris, at 

i—Times. 

French Fortifications.—There are 121 fortified places in France, of which 21 are 
of the first class, 48 of the second, and 52 of the third.—Times. 

Dutch Engineers.—The minister of the colonies, at the request of the governor- 
general of the French Indies, has published in the Siaa/s Courant an invitation to 
the young officers of the Watersteat who aro unmarried, and if possible not above 26 
years of age, to be employed in the colonial possessions, whi they will be sent, 
and in the first three years with salaries of 2 to 300 florins per month (203. to 30/.), 
exclusive of other emoluments.— Times. 

Asstratia._-The estimates of colonial expenditure for the year 1889 are, for roads, 
bridges, and streets, 25,0701, 24. 0d. 

The King of Buvaria has received, as a present from the Emperor of Russis, a 
vase i malachite, of extraordinary beauty and size, being twelve feet high with the 


pedestal. 

Professional Press in Russia — The government publishes the following iz Mining 
Journal, Enghs ing Memoirs, and Journal of Ways of Commnnication (roads 
bridges). o is besides a Gazette of the Arts, published 48 times a year, with 
100 engravings. Most of these arein French or German.—Juurnal des Debats. 

Sleep on Railroads.—The following notice of an invention of accommodation “ to 
sleep.” as if at homo, while travelling on railroads, appears in a recent number of the 
Baltimore American :—" The introduction of the newly.invented sleeping cars on our 
railroads makes that kind of travelling almost perfect—all that is wanting now isa 
a cer. The sleeping cars will soon be placed on the railroad between this and 
Ph phia, so that travellers ate? here in the seven o'clock train may go to 
sleep in this city, and not be disturbed till they reach Philadelphia. Theso cars ere 
fifty feet in , and the seats, which are sideways, can, by a simple movement, be 
converted into berths; iu each car forty-eight passengers cau be ted with 
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ANTIQUITIES. 


Carthage.—Sir Grenville Temple has employed six months in executing 
vations in the neighbourhood of the site of Carthage, and 

rewarded by a of interesting discoveries. In the 

Ceælestis, at Ganath, the protecting divinity of Miri ba found about 7i 
different articles of glase, and earthenware utensils. 


t species, marine plants, a vessel with women 
eid dard 


'essenger. 

4 Roman Mosaic Pavement.— It will be remembered that Dr. Allnatt published a 
statement & few weeks since, which appeered in most of tbe public journals, of some 
ancient relics which had been discovered at Pangbourn, Berks, by the labourers 
employed on the Great Westera Railway, and which were supposed to be of Roman 
origin. This snpposition has received within the last few days further confirmation 
by the exhumation of an almost perfect floor of tessellated pavement, situated in a 
beautiful valley near the Thames, about two miles from the scene of the former dis- 
covery. It is conjectured to have been the floor in the chamber of a Roman villa. 
The pavement is formed of “ quarries,’ or the small, irregularly square, detached 
essere, so characteristic of Greek and Roman manufacture, and the figures are of the 
most elaborate and beantiful design. The ornamental portion, constituting the centre 
of the floor, is eight feet square, of four distinct colours, viz., red, gray, brown, and 
white. The colour to be formed of a ies of fi cement laid 
upon the surface of the tessere, for it is superficial, and does uot pervade its whole 
structure The discovery has excited much interest: a great many pron from 
distant parta of the country, artists, and scientific gentlemen, having visited the spot ; 
they are unanimous in declaring the floor to be a beautiful and interesting specimen 
of ancient art. The site of the house (or, as some imagine it to have been, a military 
tent) can be traced with tolerable accuracy by the lines of mortar, charcoal, aud 
flints, used in the foundation. Two human skeletons were lying exterior to tbe walls, 
near one of which a Roman coin was found, and by the side of the other s curious 
species of broadsword, which antiquarians suppose to be identical wi h that used by 
the auxiliary lsgiona. Orders have been given by Mr. Brunel, the engineer, for the 
whole to be ‘entire. — mes. —[ It is with great regret that we have siuce 
learned that Mr. Brunel has directed this interesting relie to be broken up. Messrs. 
Grissel and Peto, however, have had a drawing , which is intended to be litho- 
graphed. We are sorry to see this di t for objects which are of universal 
iret to every man of peer -—— E Such deeds Of barbarism have 

n but too uent, and geo! ts have repeatedly complained of thé rav 
which have he pest through the negligence of the engineers. Very Hte 
expense would have restored this pavement, and it would have formed an interest- 
ing object in the waiting.room of the station. We do not see, indeed, why museums 
should not be formed at every station, illustrative of the geology of the line.— 
Eprtor C. E. & A. Joon.} 

Irish Canoes.—A short time ago, when the water was drawn off, for the purpose of 
deepening a part of Lough Reavy, nearest the discharge pipes, three old canoes, of 
very antique appearance and construction, being apparently hollowed out of a single 
tree, were discovered imbedded in the mud. One been conveyed to Lord Down- 
shire's seat at Hillsborough; another is at Castle-Ward, the seat of the Bangor 
family; and tbe third is in the possession of Lord Roden at Tullymore. 

The fine remains of the abbey of Savigny, near Mortain, in Normandy, have just 
been purchased by M. de Caumont, the well-known antiquarian, and will thus be 
preserved to the country.—Galignani. 


MISCELLANEA. 

Zincography.—The Baltimore American states, that & method has been invented of 
drawing on zinc, said to be very superior in effect to lithography. The mode of pre- 
paring the metal so as to fit it for the purpose is said to be a secret nnknown but to 
one person in the country. In the process of stamping, a delieate pink tint is 
couveyed to fe pee by which the engraving is made to assume the appearance of 
drawing on chalk. 

yk dir cn Duke of Devonshire, who was so liberal a patron of Canora has, 
during his preserit.'sojourn in Italy, added several fine productions of the chisel of 
Thorwalsden, Marchesi, and other living artists, to his already large and valuable 
collection of marbles. 

Brighton Pavilion.—In the storm on the y stant, ata Tarr before A pna 
a flash of lightning strnck prim acle over the north gateway of the grounds, an 
carried a Bri of it pecan ‘shattered several panes of stained glass.—Aforning 
Post, . . 
Cheap Repairs.—4A society has been formed at Paris for preserving and describing 
the French historical monuments of tho middle ages. The economica] labours of this 
patriotic association are well worth the attention of such as may be struggling to 
resist the havoc of time and man. In their accounts, which we have before us, we 
find that with a sum of only 68/. they congratulate themselves upon having, in aix 
months, repaired the churches of the Lot and Au. e, those of Montrezor, St. Louis, 
du Pré, and Beaulieu, the Chateau of Langeais, the Priory of Morlange, the tombs of 
Oiron, and stained glass of Pont-Audemer. 

The tolls of thé Andover and Basingstoke turnpike have been let at an inerease of 
upwards of two hundred pounds uence of the additional travel- 
Hing through Andover, occasioned by of the London and South- 
ampton Railway.— W iUs Independent. 
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Seyssel Asphalte.—The Seyssel Asphalte property is occupying the gentlemen of 
tlie long robe in France, and it appears doubtful from what has transpired whether 
there existed any right to transfer it to a company. It is very unfortimate that this 
was uot found ont earlier, as, whatever inay be its other applications, the asphalte 
has paved the way to much gambling and serious misfortune to the shareholders. 
No mines of gold, silver, nor copper, ever excited more sauguine speculation.— bid. 

Heart of Oak.— One of the piles used in the foundation of the old bridge at 
Lancaster was taken out a short time since, and found to be “ as sound as an acorn,” 
although it must have been onder water at least 900 years. 

Preservation of Sculpture —Exporiments are in progress at the Ecole des. Beaux 
Arts at Paris, with some oily substance to be naed for tho preservation of marbles 
and works of art, which suffer so much in the wear and tear of a great metropolis.— 
Galignanis Messenger. (We do not know whether this is one of our neighbours 
reinventions of old English inventions anew; but some years ago Henning, the 
senlptor used a coating of wax on the triumphal arch in the Park, and hitherto with 
complete success, } 

The newly invented light of M. Gaudin, on which experiments were recently mado 
at Paris, is an improved modification of the well-known invention of Lieutenant 
Drummond. While Drummond ponrs s stream of oxygen gas through spirits of wine 
upon unslaked lime, Gaudin makes use of a more ethereal kind of oxygen, which he 
conducts through burning essence of turpentine. The Drummond light is fifteen 
hundred times stronger than that of burning gas; the Gaudin light is, we are assured, 
by the inventor, as strong as that of the sun, or fifteen thousand times stronger than 
gas, and of course ten times more so than the Drummond. The method by which 

. Gaudin proposes to turn the new invention into use is singularly striking. Hc 
proposes to erect, in the island of the Pont Neuf, in the míddle of the Seine and 
centre of Paris, a lighthouse five hundred feet high, in which is to be placed a light 
from a hundred thousand to & million gas pipes strong, the power to be varied as the 
nights are light or dark. Paris will thus enjoy a sort of al day; and as 
soon as the sun of the heavens is set, the sun of Pont Neuf will rise.— Mechanics 
Magazine. 


NEW PATENTS. 


LIST OF ENGLISH PATENTS GRANTED BETWEEN THE 26111 
NOVEMBER, AND THE 24tu DECEMBER, 1838. 


Joun SuarL, of Old Jewry, Merchant, for ^ Improvements in the Manufacture of 
Thread or Yarn, and Paper, by the Application of certain fibrous Meterials not 
hitherto so employed." —Ist December ; 6 months to specify. 

Perre TavLon, of Birching Bower, in the County of Lancaster, Rope Makor 
and Slate Merchant, for “Improvements in Machinery for propelling Vessels Car- 
risges, and Machinery, Parts of which Improvements are applicable to raising of 
Water."—1st December; 6 months. 

Awpnosx BowpzN Jouns, of Plymouth, Artist, for “Improvements in colouring 
or painting Walls and other Surfaces."—1ast December: 6 months. 

ames HanrLEv, of Bishop Wearmonth, Glass Manufacturer, for “ Improve 
ments in the Manufacture of Glass." —1st December; 6 months. 

THxopon& CorkLLE, of the Haymarket, Civi] Engineer, for “ PUR in 
Extracting the Salt from Sea or Salt Water, and reudering it pure or drinkable, and 
in Purifying other Water."—1st December; 6 months. 

Joun PrAvEm, the younger, of Longhor, near Swansea, Glamorgan, for “ Im- 

rovements in Furnaces and Fire-places, for Consuming Anthracite and other Fuel 
or generating Steam, Evaporation, Smelting and Heating Iron and other Metals." — 
lst December ; 6 months. 

WirLraM Pontrrex, of Shoe Lane, in the City of London, Coppersmith, for 
“ Improvements in Apparatus and Materials employed in Filteriug and Clarifying 
Waters and other Liquids."—1st December; 6 months. 

Jonn McCorpy, of ‘Tonbridge Mace, New Road, Esquire, for “ An Improved 
Method or Methods of Generating Steam and applying the same to the Evaporation 
and Boiling of Fluids, which Method or Methods is or are applicable to Steam 
Engines and other Purposes where Steam is or may be applied. —1st December ; 
6 months. 

Stanistavs Dartnez, of Austin Friars, in the City of London, Merchant, for 
“ Certain Improvements in the Coustruction aml in Arrangement of Axles, Axle- 
trees, and the Naves of Wheels for Carri "Ist December; 6 months. 

Joun Sgaw, of Glossop, Brass Worker, for “ Certain Improvements in the 
Arrangement and Construction of Wind Musical Instruments."—Ilst December; 
6 months. 

Luxe HEBERT, of Camden Town, Civil Engineer, for “ An improved Mode or 
Modes of Fastening Trowsers and other Parts of Dress or Apparel.” Cummnni- 
cated by a Foreigner residing abroad.—Ist December ; 6 months. 

Dawt&L CHaNpDLER Hewitt, of Store Street, Bedford Square, Professor of Music, 
for “ Certain Improvements in Musical Instruments."—6th December; 6 months. 

Joun CuitoLw ond Marin Hrprorite Berrxgnois, of Pomeroy Street, Old 
Kent Road, Manufacturing Chemists, for * Improvements in treating Maasicott, 
Litharge, and other Compounds of Lead, for the Purpose of obtaining therefrom 
Silver and certain other Products."—6th December ; 6 months. 

GoprRor Cavaranac, of Tavistock Row, Covent Garden, Gentleman, for “ Im- 
provements in Apparatus for transporting Materials for various l'urpeses from one 
Place to another, particularly applicable to Road Cutting and other Embanknents.” 
—6th December; 6 months. 

Tuomas SwxkTAPPLE, of Cotteshall Mill, Godalming, Papcrmaker, for “ An 
Improvement or Improvements in the Machinery for Making Paper." —0th Decem- 
ber ; 6 months, 

FnxpERICX Nevinie, of Pancras Lane, in the City of London, Gentleman, 
for “ An improved Method or Process of Manufacturing Coke, whereby the Sal. 
ammoníac, Bitumen, Gases, and other resident Products of Coal are, at the same 
time, separately collected, and the Heat employed in the Process is applied to various 
other useful Purposes."—0th December; 6 months. 

Mirss Bergey, of Chancery Lane, Potent Agent, for “ Improvements in the 
Means of, and Apparatus for, Manufacturing Gaseous Liquids, and for filling Bottles 
and thor. qus naed for holding E seme, and retaining the contents therein, and 
applying the same when required.” Communicated by a Foreigner rosiding abroad.” 
n December ; 6 pisi da dag 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


James Carson, of Liverpool, Doeter of Medicine, for “A new Mode of Slaughter 
ing Animals intended for human Food.”"—12th December; 6 months. 

Tuomas RosiNsoN WirLiaMs, of 61, Cheapside, Civil Engineer, for * Certain 
Improvements in Machinery for Spinning, Twisting, or Curling, and Weaving 
Horsehair, and other Hairs, as well as various fibrous Substances.” — 12th 
December ; 2 months, 

Henry Count pr Chovy, of Picardy, in the Kingdom of France, now 
residing at 14, Cambridge-street, Edgeware Road, for “ Certain Improvements in 
Filtration.” Communicated by a Foreigner residing abroad.—12th December; 
2 months. 

Joun ALEXANDER ELEA2AR Deacranp, of the Boulevart dn Temple, Paris, 
now residing in Paul's Chain, iu the City of London, Civil Engineer, for “ Improve- 
ments in the Production of Motive Power, and in Machinery, for applying the 
same to useful Purposes."—12th December ; 6 months. 

JauRs GARDNER, of Banbury, Ironmonger, for “ Xi bo pen in cutting 
Swedish Turnips, Mangel Worzel, and other t» used for Food for Sheep, horned 
Cattle, and other Animals.”—12th December; 6 months. 

Tuomas Vaux, of Woodford, Land Surveyor, for “ Improvements in Tilling snd 
Fertilising Land.”—15th December; 6 months. 

Cnorrox WitLiaw Moar, Putney, for * An improved Mode of applying Horse 
Power to Corriages on ordinary Roads "—17th December ; 6 months. 

Barcray Farquuarson Warsow, of Lincoln's Inn Fields, Solicitor, for * Im. 
provements in Crushing gr Preparing New Zesland Flax."—]7th December. 
6 months. 

EpnwiN EpwAnp CassrLL, of Millwall, Poplar, for * Improvements in Lamps. 
—]"th December; 6 months. 

Jon Currer, of Lady Poole Lane, Birmingham, Gentleman, for “ Improvements 
in Combinations of Mctals applicable to the making of Tubes or Pipes, and to other 
Purposes, and in the Method of Making Tubes or Pipes therefrom, which improved 
Method is applicable to the Making of Tubes or Pipes from Certain other Metals 
and Combination of Metals."—17th December ; 0 months. 

Jangs Less, of Salem, near Oldham, in the County of Lancaster, Cotton Spinner, 
for “ An Improvement in the Machinery for Spinning, Twisting, and Doubling 
Cotton, Silk, Wool, Hemp, Flax, and other fibrous Materials."—17th December : 
6 months, 

Joux Hawxsuaw, of Manchester, Civil Engineer, for ** Certain Improvements iu 
Mechanism or Apparatus applicable to Railways, and also to Carriages to be used 
thereon.”"—17th December ; 6 months, 

Brensamin GoopPELLOWw, of Hyde, in the County of Chester, Mechanic, fur 
* Certain Improvements in Machinery or Apparatus for Planing or Cutting Metals. 
—18th December ; 6 months. 

Joun Rosgrts, of Manchester, Machine Maker, for “ Certain I 
Machinery or Apparatus for Planing or Cutting Metals."—18 
6 months. . 

Joun RapcLisrE, of Stockport, Machine yo for ^ The Application of an 
improved Covering for the Rollers used in the several Processes of i 
Drawing, Slubbing, Roving, Spinning, Twisting, and Donbling of Wool, 

Wool, Flax, Silk, Mohair, or any other fibrous Material or Substance, or so many, 
of such Rollers as require, or are deemed to require covering for snch several Pro. 
cesses, or any of them." —lóth December; 6 months. 

JosgPH ZawBEAU, of St. Paul's Churchyard, Chemist, for “ Improvements 
in Rotatory Engines." Communicated by a Foreigner residing abroad.— 19th 
December ; 6 months. 

Anprew Surru, of Princes Street, Leicester Square, Engineer, for “ Certain 
Improvements in Apparatus for Heating Fluids and Generating Steam."—20th De. 
cember ; 6 months. 

SAMvEL Parken, of Argyle Place, Lamp Maker, for “ Improvements on Stoves." 
—20th December ; 6 months. 

Cart Avoustcs Hom, of Mincing Lane, Engineer, and Joms BanmrrT. of 
Vauxhall, Printer, for “ Certain Improvements in Printing."—20th December; 
6 months. 

Danii Starvorp, of 25, St. Martin'sle-Grand, in the City of London, Gentle- 
man, for “ Certain linprovesxnents on Carriages, being an extension for the term of 
seven years, from the 24th day of December."—21st December. 


rorements in 
December : 


ERRATA: 


In the jast number, page 403, in the description of Roe's patent water closet basin 
there is an error in lines 10 and 11; it states that “this chamber is alirays kept charged 
with water ;'" it should read, “the chamber is only charged with water when the 
handle is lifted, the water a! the same time being discharged all round the basin.” 

Page 405, in the rule for converting French measure, line 9, describing the methot 
of reducing francs into pounds, instead of “add two figures," read “ cut off two figures.” 


TO CORRESPONDENTS. 


Our correspondent respecting Dover Harbour, will hear from us by post. 

Our correspondent at Carmarthen is informed that there is no defined dimension 
for stating called “ Queen's"—both Queen's and Rag's vary in size from two to fonr 
feet in length, and from 18 inches to three feet in width ; the average nize is 36 inches 
by 21 inches; they are sold by weight, and not by the thousand. 

* One of the Public” will be noticed next month. 

We caunot notice Prospectuses of Companies at length, unless paid for as 
advertisements. a 

Subscribers are particularly requested to complete their sets of nnmbers for the 
first volume immediately. 

We shall feel obliged to the profession if they will forward ns accounts of works 
in progress, new inventions and discoveries; and particularly if our country sub. 
seribers will send us any newspaper containing any matter relative to the objects of 
our Journal. 

Books for review must be sent early in the month; commuricains prior to the 
20th ; and advertisements beforo the 26th instant. 

*,* The first volume may be had bound in cloth, and lettered in gold, price 174, 


, 
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THE ATHENJEUM, AT DERBY, 


ARCHITECT, B. WALLACE, ESQ. 
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PLAN OF THE GROUND FLOOR. 


Scale of Drawings, 20 Feet to the Inch. 
No, 17.—Fxsavaar, 1899, Vos r1. d 


THE ATHENAUM, &c., AT DERBY. 


The * Companion to the Almanac" has already given a general 
view of the four buildings of which the Athenreum forms one, and a 
tolerably full description of them; yet although we have so far been 
antieipated by that publication, what is there said rather invites us 
to give further particulars respecting those spirited improvements 
than not, more especially as we are enabled, through the kindness of 
the architect, Mr. R. Wallace, tb exhibit an eleyation and plans of 
that portion of the design which hns most architectural pretension 
and character, namely, the Athenaeum. 

As our wood-cut renders verbal description unnecessary, all that 
we need explain in regard to it is, that the blank xpaee or opening in 
the lower part of the right-hand pavilion or wing is the covered gate- 
way leading to the inn-yard at the rear of the building (as is shown 


in the ground plan), where is seen one of the entrances into the Hotel. į 


Hardly, therefore, nced we observe that the latter building imme- 
diately adjoins the Atheneum on that side, being divided from it 
below only by the covered passage or gateway between the two; but 
we should explain that both entablatures of the separate fagade 
here shown are continued through the two fronts ofthe Hotel, so:15 to 
keep up a certain general uniformity of appearance, although the 
Atheneum forms a distinct composition. Indeed, further than. the 
regularity thus produced by the continuation of the principal hori- 
zontal lines and mouldings, and that of the style adopted, there is 
little similarity ; the elevations of the hotel presenting two ranges of 
windows above, the lowermost of which, or those of the first floor, 
rest upon a socle immediately above the cornice to the basement. 
Besides which, there is a series of smaller windows in the attic, which 
is somewhat lower than that in centre of the elevation here given. 
Consequently that portion of the entire line, or the south side facin 
Brook-street, has more of the dwelling-house appearance, while the 
Atheneum distinguishes itself by presenting what our French 
neighbours term a monumental character; to which both the disposi- 
tion of the windows and the great proportion of solid wall conte bute 
in no small degree. In this respect alone the design exhibits some 
novelty and piquancy, particularly in the centre compartment, where 
the three openings below and the five above them produce a 
architectural contrast; though the effect would have -been better still 
could the width of the two lower windows have been limited to that 
of their middle openings, because at present they cxtcnd too closely 
to the angles, where the adjoining ante at the breaks indicate an 
inner wall, although, iu regard to the rooms within, the windows are 
unexceptionably placed, as is apparent from the ground plan. The 
upper part of this centre compartment is well imagined—solid and 
unbroken, yet without either blankness or heaviness. The chief ob- 
jection to be made to it is, that the cornice of the upper order is too 
or and scanty—in fact, is only a repetition of that to the basement 

oor, whercas pa richness was here demanded, ifonly to bring it 
into keeping With the architrave beneath it, more especially as the 
depth of this latter is considernbly increased by the mouldings of 
the ante being continued immediately beneath it. We are bound to 
observe, however, that the projection of the upper facia and cyma- 
tium of this architrave have been greatly exaggerated by our wood 
engraver. The two pavilions or extreme compartments are pleasingly 
treated, and these features bear some general resemblance to the 
similar ones of the new Corn Excliange, Mark-lane, but by no means 
to such degree as to incur the charge of plagiarism. The tripods at 
their angles, through which the chimney-flues are brought, produce 
an excellent effect. 

In the plan of the ground floor, a a, are the separate entrance ves- 
tibule Mni staircase leading to the Athenaum Hall above; b, the 
vestibule, to the library c, and ncws-room e. The former of these, 
which measures 36 feet by 16, or 21 at the widest end, opens intoa 
smaller room d, appropriated as a reading room. The news-room e is 
30 feet by 19. ~- 

The upper floor is, with the exception of the room b, which serves 
both as a committce-rvom and a cloak-room for ladies, entirely occu- 
pied by the Atheneum Hall, which extends over the gnteway, 
whereby its total length becomes 69 feet by a width of 30 feet 6 inches 
and 23 feet in height. . 

While the general symmetry is well preserved, the apartment 
acquires not only much pleasing archit variety in its plan, 
but apparent, as well as real, extension, by the addition of the 
division over the gateway. At the same time we are of opinion that 
it would have been an improvement had there been four columns at 
that end instead of two, so as to form four lesser intercolumns (of 
the width of those between the columns and ante on each side) 
and a wider one in the centre. Such a screen of pillars would have 
made the two divisions more distinct tothe eye, yct would by no means 
have sepprated them too much, or occasioned a crowded appearance, 


the proportions in whieh they should be amalgamated. 
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or obstructed the view of the fireplace at that end; for the centre 
intereolumn would have been 7 feet 6 inches wide, and the others 
nearly 5; whereas the’ distance from column to column is now 
19 feet, which, must be cqual to the height of the columns them- 
selves, if not more. Another thing that would have been an im- 

rovement would hnve been to remove the doors at that end of the 

all further from the fireplace, putting them into the extreme inter- € 
pilasters, so that one would have opened immediately into the card- 
room, the other (as at presen no the supper-room. 

Judging from the plan, the back front of the Athenxum, appear to 
be of architectural design, although it only faces the inn-yard of the 
Hotel: at least the pilasters between the windows seem to indicate 
that such is the ease; and, if it really be so, we think the cost so 
bestowed might have been better applied; more especially as that 
side of the building appears to be quite shut out from view by other 
buildings abutting on that angle of the Atheneum, where the stair- 


| case is placed, and in consequence of which the architect has been 


compelled to adopt a very irregular and inconvenient form for the 
staircase; whereas only four or five feet more at that angle would have 
eatly improved that approach to the Atheneum Hall. Above the 
]l is another room of the same dimensions, although considerably 
lower, which is lighted from above, and intended to be fitted up as a 
museum. 


REVIEWS. 


Observations on Limes, Calcareous Cements, Mortars, Stuccos, and 
Concrete ; and on Puzzolanas, Natural and Artificial; together 
with Rules deduced from numerous experiments for making an 
Artificial Water Cement, &c. By C. W. Pastey, C.B., Colonel in 
the Corps of Royal Engineers, F.R.S., &c. London: John Weale, 
1838. 


We are indebted to Col. Pasley for this practical work, and for an 
admirable example of how theory may be applied as the assistant of 
practice. Cement has long since attracted a greater attention than 
stone ftsel?, and many have longed for that power which enabled the 
Romans to make such durable works from materials so fragile. Col. 
Pasley has devoted himself to his task with an energy and application 
which have secured equal honour to himself and value to his admirable 
work. Few men immersed in professional Jabour have the time to 
follow up such subjects in a proper manner, for it is only from a 
connected series of experiments that success can be obtained. 

The work now before us is the result of many years’ labour and study, 
and enters elaborately into the examination of materials employed in 
building, and the cements used to unitethem. He gives at great length 
his experiments on theirstrength and durability, and also on the quality of 
substances for forming limes and cements. He thus throws great light 
on the principles of construction, and enables us to ascertain the pro- 
perties of the materials, the components of the mortars and cements, and 
This is an 
important service rendered to the Architect and the Engineer, and gives 
the work a character of interest which we doubt not will be appreciated 
by our readers. 

We make our first selection from the dissertation on limes, which 
conveys some judicious remarks on mortars :-— 


We found by repeated experiments at Chatham, that one cubic foot of 
Halling lime weighed nearly the same when fresh from the kiln, and by the 
gradual addition of water that it dilated to the same increased bulk, in the 
siate of quick-lime powder, but when worked up into mortar not too short for 


„Use, that [t would not bear quite to large a proportion of sand as the common 


chalk lime had done. ‘his experiment leading to a result in opposition to a 
common opinion amongst the builders of the metropolis, which is that the 
Dorking and Halling limes, as being stronger limes, will, when made into 
mortar, bear more sand than common chalk lime, I was induced to examine 
the principle upon which they found this opinton, which on consideration 
appears to me to be erroneous ; because these two limes and all the other 
bydruulie limes are undoubtedly in an intermediate state between pure lime 
which is the weakest, and the water cements which are the strongest, of all 
calcareous cements: and every one will acknowledge that the Proportion of 
sand, which will make good mortar with chalk lime, would entirely ruin 
cement, which if scarcely capable of bearing one third of that quantity. 
Hence it follows that the hydranlic limes ought not to admit of so much sand 
as chalk, but that they will bear more than cement, without being injured. 
Accordingly 1 conceive that three cubic feet of sand to one of Dorking or 
Halling lime, will be a good proportion for making mortar with those lines, 
which approach very nearly to pure lime. The water required will be nearly 
one cubic foot, and the quantity of mortar produced will be about two cubic 


feet and nine-tenths, being rather less than the original space occupied by the 
sand alone, 
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Bot tbe blue Lias me wili not make geod mortar if mixed with more than 
twe cubie feet of sand to one of lime. This opinion first formed by me from 
analogy, and in consideration of the blue lias approaching very nearly toa 
water cement, proved on due enquiry to be borne out by, and exactly con- 
formable to, the practice of the masons of Lyme Regis. But Captain Savage 
of the Royal Engineers, who was employed professionally some years ago in 
Improving the Cobb or Pier of that Little seaport, which was done by tide 
work, and in which no other kind of lime was used, assured me that he found 
that a smaller proportion of sand than 2 to 1 made still better mortar. We 
have sinceascertained by repented experiments nt Chatham, that 1 cubic foot of 
bine Has lime from the kiln weighing 471bs., mixed with 2 cubic feet of sand, 
and about 3 quarters of a cubic foot of water, made mortar fit for use, but 
which sould not have borne more sand without becoming too short. The 
average quantity produced was two cubic feet and onc fiftb, which contrary 
to the result obtained with the purer limes, occupied more space than the sand 
alone original] 1 did. We found alio that blue lias lime from tbe kiln, like 
all the other limes that we experimented upon, filled only about two thirds 
of its original measure, when reduced by pounding to the state of quick lime 
powder ; but one cubic foot of blue lias lime when slaked, only dilated into 
one cub‘c foot and a third of siaked lime powder, not including about one 
eighteenth part of a cuble foot of core, which we threw away. Hence it ex- 
pands less by slaking than either chalk lime or Halling Hme. 


The Colonel very justly attributes the modern introduction of 
concrete for foundations to Sir Robert Smirke, who first used it at the 
Penitentiary, Milbank, London. The Colonel remarks that :— 


Neither gravel without sand, nor sand without gravel can form good con- 
crete. The large pebbles composing the former, if mixed with quicklime 
powder and water would only be cemented together by lime paste, or as it js 
technically termed lane putty, filling up the large interstices between them, 
which is known to be the weakest form of lime. On the other hand, fine 
sand alone would produce nothing better than a mass of common mortar, 
which has very little strength in itself, but is exoellent for cemeating larger 
materiglt. The proportions of the gravel and sand used are of little importance, 

vided that the former be rather large, and the sand sufficient to fill up the 
oterstices in it, for which purpose a mixture of coarse and of fine sand is 
better than one sort only. But no such mixtures are necessary, in using the 
sandy gravel of many parts of the Thames, where it is found in the state most 
suitable for making good concrete, aud is employed both for this purpose, 
and as ballast for shipping. 


It being known that clean gravel and sand when put dry into any mensure, 
will almost immediately settle to a lower level on the addition of a certain 
quantity of water, and it beinga matter casily proved that no ramming can 
possibly compress them afterwards, it appears to me, that the proportion of 
lime used in concrete should be just sufficient to combine with the gravel and 
sand in tbis compact state; that is after the violent action of slaking shall 
have subsided, which causes a temporary expansion, that is counteracted 


whilst ia operation, but the usual process of treading down or ramming 
concrete. 


Examples are given of several buildings in which concrete has been 
applied in the formation of the external walls, and the Colonel shows 
by their failure the impolicy of this mode of construction, however 
strongly he recommends its adoption for foundations, 


The composition, commonly called Roman cement, has within the 
last few years been employed pretty extensively in the metropolis for 
building purposes, and lias certainly greatly contributed to the extension 
of external decoration. A prejudice, however, still exists against its 
application for ornament in our churches and public buildings, which 
may hare arisen from an improper use of it, and from the frauds of 
some of the manufactures, but the general result lias been to convince 
us rp | of its applicability for these purposes. In our opinion, if of 
good quality and properly worked in the mixture with sand, it is of 
equal durability with Bath stone, and capable of employment for the 
same objects. An unfortunate prepossession against its application to 
ecclesiastical structures seems to prevail, even as if a mandate of inter- 
diction were issued against it, although it would most certainly 
materially assist the architect in giving some character and decoration 
to these edifices. Neither ould its expense be auch as to call for a 
great jncresse of the penurious allowances of the church commissioners, 
who show as niggardly a spirit in these respects as if they wished to 
imitate the union workhouses. 1t wouid is well if the architects 

enerally could prevail upon the proper authorities to allow its intro- 
tion, whieh we are sure could not fail to afford gratification to the 
public. It is only necessa to guard against the application of inferior 
preperations, and this could be fully secured by providing in the specifi- 
eation that the cement should: be procured from competent manu- 
facturers, which the architect may appoint. — — 


We found by experiment at Chatham, that two thirds of a cubic foot of 
calcined Sbeppy cement powder, which js equivalent to one cubic foot of 
esment from the kiln, would not bear much more than one culjc foot and ose 
thied part of a foot of sand, without evidently besoming too short for buildin 
purposes, This is equivalent to a mixture of two measures of sand to 


ef cement powder. But experience has shown that even this preportion of 
sand is too great in practice, for the builders of the metropolis, who have used 
immense quantities of the Sheppy and Harwicb cements for many years, agres 
that more than 5 parts of sand to 4 of cement powder, or 1d measure of the 
former to one measure of the latter, injures the cement, by retarding its setting 
and rendering it too friable, whether used as mortar for walls, or as stucco 
for the fronts of houses; but they consider that equal parts of sand and of 
cement powder, involving a smaller proportion of the former ingredie.t, are 
still better. 


But not to lose aight of the just comparison between cement and lime, these 
proportlons, when stated in the same manner as we did in trenting of lime, 
imply that whilst one measure of cement from the kiln will not bear more 
than two thirds or at the utmost five sixths of a measure of sand without in- 
jury, one mensure of the various sorts of lime from the kiln, according to its 
quality, wil! bear two or three measures of sand or even more. 


There are two properties of eement, which ougbt to be thoroughly 
understood. 


First. It only sets rapidly when made up ipto small balls or in very thin 
joints. In large masses or in thick joints, the rapid induration takes place 
near the surface only, from whence it extends towards the centre so very 
slowly, that the cementthere may remain in an imperfect state for a very long 
time. This property it has in common with lime mortars and conerete, which 
when in mass set more slowly at the centre than at the surface, in the like 
proportion (33), 

Secondly. Ae was before remarked in article 42, cement is alwa:s 
weakened by sand, no matter how small the proportion of that ingredient may 
be, so that if both materials were equally cheap, it would be best to dispense 
with sand altogether in using cementas mortar for building walls, but not In 
using itas stuceo for plastering the fronts of houses, 


. Numerous experiments have convinced me of the truth of these maxims, 
which any of my readers may easily verify. In respect to the latter in par- 
ticular, take a &mall quantity of the best cement powder, mix it with three or 
four times its bulk of fine sand and make it up into & ball with water, nnd 
you will find that instead of setting, it will either remain quite friable or 
crumble to pieces, both under water and ín air. 


Upon the whole cement sets most quickly, and unites itself most powerfully 
to bricks or stones, when it is perfectly pure or unmixed with sand, provided 
only, that the joints be thin, I should sey not exceeding half an inch in thick- 
ness. For this reason, in forming cement into ehimney pots, copings, &c., 
where the gencral thickness much exceeds the above dimension, and con- 
sequently where pure cement alone would not make sound work, instead of 
frittering away its strength with sand, I would recommend fragments of broken 
tiles or gravel, to be mixed with it, the interstices of which are such as to 
allow tbe pure cement which filis them, sufficient body to attain a due degree 
of strength, without being quite so large as to retard its setting, and thereby 
cause weakness in the central parts of those spaces. 


Among other interesting illustrations of the powers of cement, the 
Colonel has fully proved its great strength when applied as a joint for 
stone-work. ne of these experiments was made upon two blocks of 
Bramley-fall stone, each 89 inches long, 29 inches broad, and 26 inches 
deep, weighing about 2662 lbs. The beds or contact surfaces of the 
stones at the joints were roughed over by picking down the surface ; 
they were then united with some of Messrs. Francia & Son's best Roman 
( English ) cement, composed of a mixture of Sheppey and Harwich 
cement stone. Six weeks after, the experiment was continued by suse 
pending the upper stone, aud loading the under one with weights, to the 
enormous extent of 36,544 lbs. without breaking the joint. This was 
then split by means of a mallet and chisel, when, to the Colonel's asto- 
nishment, it was found that with the exception of the onter part of 
the cement, which had been exposed to the sir, and was extremely 
hard, the whole interior of the cement joint wus softish. and 
neither resisted the action of the thumbenail nor of a sixpenny piece on 
edge, which scored the surface to the depth of nearly a sixteenth of an 
inch. From this and other experiments, the Colonel deduces the im- 
portance of the “ application af ceneni in masonry, even jn the union 
the largest stones." , $ 


The author gives some experiments on the strength of stone, which 
we think will be found serviceable to the architect aud engineer in tlie 
choice of this material :— 


As the value and importance of artificial stone used for the walls of build- 
ings, or for those of wharfs or docks, must depend upon its strength in opposi- 
tion to a breaking weight, it now appeared desirable to ascertain íts resistance 
in competition with that of the common bullding stones of this country, as 
well as with that of bricks and of pure chalk from the quarry, for which pur. 
pose ] caused a number of similar small prisms, each feur inches long and 
two inches square, to be cut out of all those substances, whicb being xub- 
jected to the proper breaking apparatus, yielded ihe results contained in 
another Table, No. VII], and, in order to render this more complete, the 
cohe.iveness of the same stones hns been repeated from Table HI., whilst 
hat of well-burned bricks and of inferior bricks has been estimated, from 
the average of the strongest and some of the weakest results, recorded io 
Tables 1. and 1I. 
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Table VIII.—Comparative Resistance of various Natural Stones, Bricks, and 
Chalk, reduced to Square Prisms of the same dimensions as the small Artifi- 
cial Stones before Experimented upon, with their comparative Cohesireness 
also. 


T 


: : 
Weight Weight i 

! Kj ei Breaking weight in Iba. Average Avera 

Description of Stones, &c. ME d one , in several successive ance, inliveness, 

8 rains. in Iba. | Experiments. lbs. | in Ibs. 

1. Kentish Rag .......... 10739 [105-09 ' 4288 | 3817 'sop9  4581| 3773 

2. Yorkshire Landing ....! 0871 117:67; 2076 | 2600 [3185 | 2887 | 3012 

?. Cornish Granite. ......:11164 [172-24 ; $179 | 2801 |2445 2808 | 3811 

4 Portland ............. ; 9598 14808! 9195 | 2802 [2058 , 2882 | 4004 

5. Craig Leith. .........- | 0888 harz7! 1040 | 1786 i1961 | 1806 | 2439 

6. Math ...susueeeeeeee 7945 |12} 58, 708 ' 694 | 590 660 : 1408 
i i (704 | 793^ 717 

7. Well burned Bricka....' 5914 | 01:71 4965 | 622 | 010 752 | 8007 
| 722 | 700 | 823 

8. Inferior Bricks ........'..02eele-eee2; 204 | 202] 522 329 | 1106 

9. Pure Chalk (dry) ...... i 6157 | 9499! 414 ; 2651314 | 334| 478 


In our next Journal we intend to continue our remarks upon this 
excellent work, and to give some farther extracts ; aud in the meanwhile 
we cannot too strongly recommend to the profession the utility of 
examining this work for themselves. We do not pretend to offer a 
substitute for the works which come under our notice, but rather to 
enable our readers to form such opinions as may guide them in their 
use and selection. It is as much as we can do in some cases of such 
extensive scientific works, to afford even a specimen; but in case of 
works like Colonel Pasley's, it would be indeed the old Greek story of 
offering a brick as the pattern of a house, to attempt to condense such 
important materials! 


Westminster Improvements: A Brief Account of Westminster, with 
Observations on Plans of Improvement. By One of the Architects. 
London, 1899. 


This small volume is designed to call attention to the plans of the 
author, as adopted by the Westminster Improvement Company, and is 
therefore necessarily subservient to that object. It contains, Vonet, 
zome interesting matter as to the site of Westminster, its levels, and its 
drainage, and some agreeably-written antiquarian matter. 


The basis of Mr. Bardwell's plan is, that it shall be conducted on a 
large scale, so as to insure the thorough drainage of the district, which 
certainly cannot be effected by the piecemeal operations which are now 
adopted. Any change either io the population or the salubrity of the 
district in question, cannot fail to do some good, and the proposition is 
extremely opportune in the present state of the Houses of Parliament. 
We think, that in this consideration care should be taken not to mar 
the splendid mass of gothic which we shall soon possess, and this induces 
us to demur a little to Mr. Bardwell's admiration of the Italian styles. 
This comes strangely indeed from one who, in the early part of his 
book, evinces snch a love for Edward the Confessor, and such a yearning 
for the preservation of St. Margaret's. 


eaten the object of the work, we are not entitled to expect 
perfection, and we are therefore not very much astonished at an infusion 
of egotism, which prevails towards the conclusion of the book. We 
dissent, however, from Mr. Bardwell in some few of his opinions, and to 
rome of these we beg to call his attention. We cannot see how the 
insalubrity of London can increase the fogs, for indeed if they arose 
from land miasma, they ought rather to have diminished from the drain- 
ing and clearing of the metropolitan districts. He obliges us with a 
Jengthened enumeration of the many causes of London unhealthiness, 
but he totally omits to state that London is one of the healthiest cities 
jn the world, and that the average of human life has rapidly increased in 
value. We rather doubt also that our Saxon ancestors were the 
founders of the civilization of modern Europe, however much we might 
wish it, and we should recommend our readers to peruse this statement 
'" cum grano salis" Mr. Bardwell may remember in what state Alfred 
found England after the time of Bede, and how France sank subse- 
quently to the labours of Charlemagne and Alcuin. We dissent also 
from him as to St. Margaret’s being a vestige of Edward the Confessor, 
and we cannot see any claim of antiquity which can be urged against its 
removal. The epithets applied to Westminster strike us ulso as rather 
incongruous, for we cannot see what resemblance it has to the Isle de 
la Cité, the Palatine Hill, or the Acropolis, ner what it has to do with 
the eroá BugiAixs.. ** Lucus à non lucendo." 
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Public Buildings erected in the West of England; as designed by 
Joun Foursrow, F.R.S. B.A, Quarto, 117 Plates, J. Williams. 
London, 1838. 


This is almost the only work of the kind which has appeared in this 
country for several years, for, with the exception of Laing’s, contaiming 
the Custom House, and some other buildings erected by him, we are 
not aware that any architect has published his own executed designs, 
although it used formerly to be by no means an uncommon practice 
among professional men. Gibbs, Adam, Paine, &c., for instance, pab- 
lished the plans and other drawings of all their principal edifices, aud 
that at a time when architecture was comparatively little studied. Ít 
is all the more singular, therefore, that snch custom should have been 
laid aside precisely at the time when architecture itself has become 
more prolific than it was during the last century, and when structures 
of very varied design are rising up yearly, if not daily, not in the me- 
tropolis alone, but in almost every provincial town of any note, and, in 
fáct, almost all over the country. Whether it be that, notwi i 
the very increased scope and demand for architectural embellishment, 
there exists less demand than formerly for studies in design, both on 
the part of the profession and of private individuals, we undertake not 
to decide; but it certainly does look like a very anomalous fact, that 
such should be the case, let the cause be what it may. We could, in- 
deed, make two or three guesses at the latter, one of which is, that 
those who have done most and best are not particularly anxious to 
bring out their designs as studies for the benefit of others ; while those 
who have been less favoured by opportunity have not done enough to 
enable them to come before the public with a collection of the kind. 
Anotlier reason, perhaps, is that, although greatly more has been done 
within the last twenty or thirty years than in the course of the whole 
of the preceding century, out of that number of buildings there are 
comparatively few that rise above a certain average standard of merit; 
coasequently few that the public would care to have geometrical draw- 
ings of. Or, it may be that we are now so accustomed to behold 
decorated fronts, porticos, and other architectural embellishments, as to 
regard them as mere matters of course, and deserving no more than 
cursory inspection. Or else—but we will put an end to further con- 
jecture; for even could we hit upon the real cause, it would be idle to 
expect that any thing we could say would tend to remdve it. What 
may be taken for granted is, that there is no demand—we mean no 
adequate demand—for works of this description, else, doubtless, ms is 
the case with all other produce, whether manual or mental, it would be 
followed by supply. 

At all events, we bid welcome to the solitary “stranger” now before 
us, and not the less heartily because he comes from the provinces— 
from Devonshire and Cornwall, where, at Plymouth, Devonport, and 
other places, Mr. Foulston has erected not a few public and private 
buildin Nor can we do better than give, before we proceed further, 
a list of those which form the subjects contained in the volume :— 

P th—The Hotel, Assembly Rooms, and Theatre, 47 plates; 
the Atheneum, 6 do.; Public Library, 5 do.; St. Andrew's Bep, 
8 do.; Do. Church, 8 do.; Exchange, 4 do. Devon: Town ó 
4 plates ; Commemorative Column, 5 do.; Civil and Military Library, 
5 do.; Mount Zion Chapel, 4 do. Stonehouse—St. Paul's Chapel, ! 
piate. Torguay—lInterior of Ball-room, 1 plate. Tavistock— Library, 

l-room, &c., 3 plates. Cornwall—County Lunatic Asylum, 8 
plates. Bristol—Gaol, 5 plates. 

Conceiving that every work ought in some measure to be judged by 
what it aims at, and by what is the author's professed aim, we 
here let Mr. Foulston explain himself, in order that more may not be 
exacted of him than he promises :— 


The author, in publishing this work, illustrating tbe buildings erected 
from his designs, makes no claim to originality, except as regards construction 
and adaptation. * * 

In exhibiting his designs, the author is aware they must be considered 
merely as models calculated for the atmosphere of a town remote from tbe 
metropolis, and, though spirited, proverbially poor. * * 

Many volumes of genera! plans and elevations have been published from 
time to time, giving some notion of arrangement and proportion, but affording 
none of that practical information which chiefly, of a professiona) student, 
constitutes tbe value of an architectural book. While, therefore, it has been 
the autbor's aim to obtain the attention of the amateur by his general eleva- 
tions and perspective views, he has been still more desirous of attracting the 
notice of the young nrchitect by his “ details at large," as they are architec- 
turally termed ; and by thoroughly developing the internal mechanism of his 
more important buildings. 


With these extracts from the plain and sensibly-written “ Address ” 
pe to the work, an address so different from the pompous, lum- 
ring prefaces which a certain other party puts to his publications, we 
dismiss the work for the 


present, reserving our further remarks on it 
for our next number, be hed 
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aTints to Mechanics on Self-education and Mutual Instruction. 
Tiworgv Ctaxton. London: Taylor and Walton. 1839. 


Just in the same manner as in physical subjects we value the experience 
of practical men, so in moral and social questions we derive pleasure 
from seeing them treated by those who are “to the manner born." This 
is the gratification which must be communicated to every reader of the 
amusing book before us, which has all the ease and simplicity of De Foe, 
and the exemplary utility of Franklin. To the mechanic it offers at 
once an example anda pleasant companion in the pursuit of knowledge, 
avd to the general reader it affords a deep insight into those labouring 
classes which are thesinews ofthe nation. This bearing of the work we 
must, however, leave to our literary brethren, and content ourselves with 
such practical extracts as may be of interest to our utilitarinn readers. 

The author, in his plain and easy style, while giving an account of his 
labours in Russia, thus mentions the columns of the church of St. Isaac, 
the greatest cathedral work of the present century :— 


Some of their columns made of granite are very large aud highly polished. 
I took the pains to measure one of the columus intended for a new church, 
and found it fifty-six feet long, and near seven feet diameter at the base. 
They were brought from Finland, and two of them were & load for a ship, 
obe on each aide of the masts, to balance each other. They were rolled 
from the deck to the vicinity of the intended building on timbers nine inches 
equare, (placed but litle distance apart) which were completely crushed to 
splinters. The rolling was performed by two ropes; one end of each being 
made fast, some distance a-head, to stakes driven into the ground. They 
were passed under the column, up tbe back aide, and over the top. ‘he 
other end of each rope was wound round a separate capstan. Each capstan 
had four long levers, with from ten to twenty men ateach lever. These 
columns were placed in a temporary building for polishing. 

I also visited the foundry where the bases and capitals were made. They 
were of brass, of the Corinthian order, and highly polished and gilt. The 
square pliath for the bottom measured about nine feet on cach side, and one 
foot thick, Several women and children were polishing these with pumice- 
stone. The forus, a round bead belonging to the base, was turning in tbe 
Jathe, and the workman had a very strong tool for this purpose. A steam- 
engine, with a man to attend it, was employed entirely on the work. The 
capitals, with their leaves and volutes, had a very splendid appearance. 

The following is but one feature of Val dog scale on which they do 
things in Russia. The whole empire, indeed, is a great r-law union, 
which beats our Somerset House commissioners by a long way: the 
whole is carried on with such system, that it almost realizes the satirist's 
suggestion of boarded, lodged, clothed, and flogged by steam :— 

The building in which I was engaged in putting up the gas-works, was for 
transacting the business of the Russian army. In this building were several 

ta, with a “ geners1" at the head of egch, some of whom employed 

above two hundred clerks. In this building I saw lithographic printing for 

the first time; copper-plate and letter-press printing were carried on here, 

and a very extensive establishment for the manufacture of mathematical 

instraments, all belonging to the government; also a drawing-school, con- 
sisting of about two hundred young officers. 

The next extract exhibits another of their arrangements for removing 
great weights :— 

Iu another bnilding I noticed à modelof the machine on which a Jarge 
block of granite, weighing npwards of nine hundred tons, was remov ve- 
ral miles. Peter the Great is said to have stood on this rock, giving com- 
mands to his army, when he subdued the Fins. The Empress Catherine 
ordered it to be removod to the city for a foundation on which to place a 
bronze statue of that monarch on horseback. Many ineffectual attempts 
were made for its removal; but it was easily performed afterwards by intro- 
ducing cannon-balls for rollers between bars of iron, . 

The three wood-cuts exhibit some ingenuity, and although there is 
little that is new about them, we thought that they might be of interest 
to some of our readers :— 

Fig. 1. 


By 


Fig. 2. Fig. 3. 


| 
| Figure 1 represents a contrivance for shutting doors. The power is ap- 
plied in the same manner as in our modern ation preise There is a pin 
at each end of the apparatus: one pin is fitted to and turns in a socket ate 
tached to frame, and the other is fitted to a similar one on the door. In 
the door the pius are brought nearer together, and the weight in the 
raised. The door is shut by this weight straightening the bars, and 
ese articles are made of iron, 


centro 


spreading the pina further apart, Some of 


and are black; others are of brass, and kept bright; botb kinds are exten- 
sively used. Figure 2 fs a cistern for water, with a valve in the bottom, 
which is much used for washing the face and hands. Bry raising the valvo 
the water is let down in small quantities, and, as it is used, passes off Lv 
means of a sink placed underneath. The advantages of this method are that 
persons do not wash in the same water with others, nor use it moro than 
once themselves, which is not only more conducive to health, but makes less 
water necessary than washing in & common basin. ‘These cisterns are madc 
of various forms and sizes. Some of them have a dozen or more pipes, each 
furnished with a valve, so that many persons may wash at the same time ; 
the large ones are made in a circular form, and placed in the middle of a 
room, but the small ones are hung against the wall. Iu figure 3 is repre- 
sented a spring bow or arch. This is used with the horse-collar, for the 
horse that ìs placed in the shafts, as other horses do not have them. It was 
a long time before I could see any other use for this contrivance than to 
cause the horse to hold up his bead, and to kcep him from stumbling, by the 
bridle being hooked to the top of this arch. I was informed afterwards by 
an intelligent man, that the spring being connected with the collar prevented 
the shoulder of the animal from chafing, by continually easing the collar off, 
and suffering the air to pass between that and the shoulder of the horse, 


This work will doubtless prove of considerable interest to our 
American readers; but the strict boundaries which limit the sphere of 
our labours, prevent us from entering into the work generally. It may, 
however, be read with gratification, for, as a piece of autobiography, it is 
as amusing as it is valuable, and fully reflects the character ofits author, 
who is known and esteemed for his endeavours for the improvement of 
his working brethren. 


Journal of the American Institute for Promoting Agriculture, Com- 
-merce, Manufactures, and the Arts, Vol. 3. New York. Waxe- 
MAN, 1838. 


Tuis isa publication belonging to the New York Society of Arts anå 
Manufactures, and is an excellent compilation of valuable materials 
from European and native sources. We find that our own work, 
among others, has been laid under contribution. 

It contains, among other interesting subjects, the account of the 
last mechanics’ fair at New York. Mechanics’ fair is the term for 
an exhibition like that of the Conservatoire des Arts et Metiers at 
Paris, or rather like those of some of the continental provincial 
towns, and it is an omnium-gathernm of new inventions, old manu- 
factures, confectionary, pictures, baby-linen, penmanship, perfumery, 
hobby-horses, and the fine arts. At the last fair there were above 
1,500 contributors, and 160,000 persons paid down their admission 
shillings to the tune of about £2,000. The grcater part of this 
money. is re-issued in the shape of medals and premiums, and the 
institution, no doubt, stimulates enterprize equivalent to its 
popularity. 

hese fairs both at Boston and New York are strongly supported 
from political motives, being mainly upheld by the home manufac- 
turing party. It is astonishing to see the strength with which pro- 
tective duties and anti-free trade notions are maintained in the 
annual addresses; and it is very truly observed that partial free 
trade, without universal concurrence, is something like Governor 
Penn’s peaceable constitution, laid at the mercy of neighbouring 
nations. Free trade is no favourite in the northern states, so that 
if our political economists are in the right, the progressing nation 
must be behind-hand for once. : 

We feel very happy to sce ourselves in the far-west, for it is an 
additional proof to our readers, that we have been successful in endea- 
vouring to fulfil our duties to them, while it imposes on ourselves the 
task of seeing that our labours may be such as to merit the extended 
circulation which our work has obtained both in the old world and the 


new. 


Map and Sections of the Railways of Great Britain, with Tables o 
the Gradients. By Gxrorce Brapsuiw. Manchester: Brad. 
shaw, 1839, 


This is a very careful compilation, on a large scale, from the best 
authorities, executed in a good style, and surpassing any publica- 
tions of the same kind yet attempted. The railways for which acts of 
Parliament have been obtained are accurately delineated, and the 
accessories are executed with equal attention. The canals and roads 
are given in such a manner as to render it equally valuable for a 
general map as for its special object. By the side of the map are 
sections of all the railways, enabling the spectator to form an ceti- 
mate of the gradients at a glance. The canals in the map have their 
levels marked upon them, and it would have beena considerable 
benefit if the same plam had been pursued as to the railways. 

On the whole, it is a work which does credit to its compiler, and 
seems to be attended with few faults either of omission or commis- 
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sion. By some error of the colourist, the Oxford and Dudcot branch 
js represented as if it bad obtained parliamentary sanction, and we 
obeerve that this and some other minor proposed lines, aa the Har- 
wich are inserted, while others in agitation, as the Bt. George's 
Harbour, Morecambe Bay, &c., are omitted. We suppose that the 
London Grand Junction is left out on account of the expiration of the 
act. We nre glad to perceive that an announcement in the prospcétus 
as to all the levels being reduced to that of low water at Liverpool is 
incorrect, although it would be advantageous if the datum were 
taken from the Trinity standard, as that of the longitude is from 
Greenwich. 

In conclusion, we may award the meed of approbation to this 
work, as being one of great practical utility, and conferring high 
honour on its compiler. [t is most appropriately dedicated, by ee 
mission, to James Walker, the President of the Institution of Civil 
Engineers ; and thus, while it acquires a higher value with the 
pases pays an honourable tribute to the cxertions of that gen- 
tieman. 


LITERARY NOTICES. 


The Monthly Chronicle, with an article on the Great Western Railway ques- 
tion, has been sent to us, but we have not thought it necessary to extract from 
it, as the matter seems only a dilatation of Mr. Wood's report, published by 
us in our present number. As to the argument pursued by the well-known 
author, relative to atmospheric resistance, he shows too much doubt himself of 
its feasibility by the intercalation of the phrase “in the presentstate of science," 
to render it necessary for us to réfute it Perhaps the author may do so 
himself; nt any rate the present experiments are evidently incomplete, and it 
does not follow that a ratio of resistance existing at a certain period should 
continue uniform throughout. This resistance, as well as others, may be 
subject to the cyclar law of variation, and like tbe velocity of boats on canals 
become more favourable at a higher speed. 

That valuable and cheap compilation, Wyld's Monthly Index to the Times 
Newspaper, has with the new year increased the sphere of its labours, and is 
enlarged to an Index to the Metropolitan Morning Papers, Times, Chronicle, 
Herald, Post, and Advertiser. It gives for the same price as before, 10,000 
distinct referepces to 3,000 heads, and presents such a mass of figures, that 
were it not for the clearness of the arrangement, it would be sufficient to 
repulse the reader. The address conta'ns some most interesting remarks, 
8"? the work itself is of that utility that no man of business should be with. 
out it. 

cur attention has been called to a pamphlet entitled, Hints on the adoption 
of the Broad Gauge on the Great Western Railway, by Traffic ; but as it is only 
a puff of a proposed line, repeating oft-refuted assertions, we do not ibink it 
necessary “© to burnish the refined giid.” 

We have examined the last three parts of Dr. Ure’s Dictionary, and we feel 
pleased to see that it still maintains its high character for utility. In the last 
number, which is the fifth, is an interesting table of chemical formule, and an 
excellent account of the manufacture of gas, which we should be tempted to 
extract, were we not assured that most of our readers have provided them- 
selves with the original work, so that it would be like carrying coals to New- 
castle. We see that the Doctor promises a new work on chemistry, which we 
heve little doubt will be, like his other compilations, a valuable addition to the 
toek of science. 

Wwe stati refer to Davy on Foundations in our next Journal. 


* : " 


ORIGINAL PAPERS, COMMUNICATIONS, &c. 


RALPH REDIVIVUS.— No. 18. 
THE EXCISB OFFICE. 


Most persons, Iam inclined to suspect, employ certain cutrent 
epithets and phrases, either without attaching any meaning at all to 
them, or else a very false one. One of the cant terms thus bandied 
about is »fmp/icity; but when you ask what is meant by simplicity, you 
are stared at as being a most dunce-brained ignorumus, or an exceed- 
ingly disagreeable and impertinent bore. be result of all your 
inquiries and cross-questioning will be, that simplicity is simplicity, 
nothing more nor less, and that you must be a prodigious simpleton 
not to understand it. Perhaps, the better definition would be that it is a 
quality which everybody admires, or pretends to admire, which most 
people fancy they can see where it does exist, and which very few can 
perceive when it is actually before their eyes. 

That it exists, for the most part, only in the imagination, or, perhaps, 
only upon the tongue, can hardly be denied, when we consider the sort 
of things which are praised for theirsimplicity, although more frequently 
than not, they are mongrel compounds most clumsily put together : for 
instance, a dull sehool-boy copy of a portico, (that is, of a few columns 
with an entablature and pediment—tied to a building where itis nat only 
superfluous as far as utility is concerned, but worse than superfuous, a 
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positive absurdity as regards consistency of style, or even mere artistical 
effect), shall be admired for its simplicity, although it onght rather to be 
reprobated as a vulgar affectation and absurdity, manifestipg nothing 
so mucli as sheer obtuseness of taste, and utter sterility of ideas. On 
the other hand, that it cannot be perceived or estimated when actually 

laced before people's eyes can hardly be denied, when we consider 
how ill we appreciate an edifice that, for its dignified simplicity and 
unaffected nobleness of expression, has not its equal in the metropolis. 1 
mean the Excise Orrice. Let anyone, after looking at thetawdry insigni- 
ficance ofthe columned facades in the Regent's-park, go and contemplate 
the unpretending grandeur of the edifice in Broad-street, and lie cannot 
fnil to be struck witb the vast superiorly of the latter, and with the 
imposing presence it makes. If such really be the case, it will be said, 
how happens it that its merits have been overlooked, and that no one 
ever refers to it as a piece of architecture? Is not that extraordinary? 
Tout au contraire ; that it should be neglected is quite in the ordinary 
course of things. It is marked by no striking features, much less does 
it tecommend itself to the vulgar eye, by any of those prettinesses 
which ate almost sure to command vulgar applause. Its value lies in 
character and expression, and in its totality of effect, qualities which, it 
would seem, are altogether caviare to the million. Besides which it is 
not, like St. Bride's steeple, one of those things for which the good 
citizens are taught from their infancy to entertain traditional admiration. 
While it is too old to be stared at as a modern improvement it is noi 
old enough to be gaped at as being of long standing and universal note. 
Above all, it has never, like some productions greatly inferior toit, bad 
the good luck to have a current reputation given it, by any generally 
recognized critical authority. 

Nevertheless, all honour be to James Gandon, for in what he has 
here achieved, he has shown the true feeling of a master. It is, 
indeed, almost the only thing in alt London that really looks like a 

alace, or that is worthy to pass for one. That erected, in evil hour, by 
Nash, edmits of no comparison with this edifice, for greatness of manner, 
There, every part has a squeezed-up, 
little, and finical look ; and, notwithstanding that there isa good deal of 
embellishment, or what is intended as such, the building not the 
slightest air of richness; neither does it offer anything that can properly 
be termed variety ; but, contradictory as it may sound, is stamped by 
insufferable monotony, although it exhibits nothing whatever of unity. 


It is absolutely refreshing to turn from Nash’s architectural 
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and stateliness of appearance. 


Micromegas to this work of Gandon’s, where the eye re with 
prolonged satisfaction on the breadth and grandiose physiognomy of 
the ensemble; to which al] the proportions very happily contribute, 


Considerable as is the extegt of front, it is not so great as in any 

to counteract the expression of unusual loftiness, which may be said to 
be the predominating one ; and what conduces not a little to it is thet 
there are no horizontal members dividing the height, and cutting it up 
into a succession of distinct compartments from the ground to the 
summit. If we compare it in this respect with Inigo Jones's buildi 
at Whitehall, we can hardly help feeling the great superiority 
Gandon’s. There, we behold a diminutive basement, and two small 
ordei without any crowning member to give importance to the summit 
of the edifice ; here, a basement of unusual loftiness comprising two 
series of windows, and above it a principal and secondary floot 
surmounted by the cornice that crowns the entire mass. Without 
thereby losing any of the consequence it derives from height, the 
first-mentioned portion of the structure acquires more importance in 
the design from the variety thrown into it, owing to the modes of rusti- 
cating employed, that below being of a more masculine character than 
the other. Nor is variety the only merit arising from this combination, 
because,to my eye at least, the upper part of the basement thus forms 
an agreeable transition from the more massive substructure to the more 
finished superstructure. "This duplication of the basement is, besides, 
excellently well-motived by the lofty arch, which is so effective a feature 
in the whole composition. Substitute an ordinary sized doorway for 
it—either in idea or upon paper, and it will instantly be evident how 
greatly all the rest would suffer by such alteration alone. Another 
circumstance that mainly contributes to the air of external grandeur 
and internal spaciousness which distinguishes this piece of arebitecture 
consists in the proportions between the solids and apertures. Even in 
some parts of Somerset-house, a certain petitesse prevails, owing to thc 
windows being too numerous for the surface they occupy; besides 
which the intermixture of windows with dressings and others without 
them, upon the same floor produces a patchy and parsimonious appear- 
ance. Here, on the contrary, the apertures are admirably 

tioned tothe whole façade, are effective but not obtrusive features — 
and although far from petty in themselves—subservient to the larger 
spaces; Whereas in the Sung. by Jones before alluded to, 
windows predominate too much, cause the columns and pilasters 
to appeat diminutive In comparison with them, 
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Honour be to James Gandon, an architect to whom Dublin, I should 
observe, is indebted for its finest structures, and the author of what is 
undoubtedly by far the finest specimen of simple unadomed grandeur 
in our own metropolis. 


CANDIDUS’ NOTE-BOOK. 
(Seconp Sers.) 


[The First Series of these papers appeared in the “ Architectural 
Magazine," which work being now terminated, the writer has con- 
sented to continue them in this journal, under the same title, as 
that will identify him at once—perhaps recommend him better 
than a fresh one, to those of his present readers who here mect 
with an old acquaintance.) 


FASCICULUS I. 


I. Within about the same time that was employed on the single 
church of St. Peter's at Rome, the northern metropolis, named afer 
the same saint, has arisen from its foundation to its present magni- 
tude and grandeur. Yes, not quite acentury and half have elapsed since 
the site of St. Petersburg was a dreary morass, and ere that century 
and half will have been completed, will the St. Isaac’s church, one 
of the most stupendous achievements of modern architecture, be 
finished. The works are now procecding with great rapidity, and it 
is confidently anticipated that the whole will be completed by the 
year 1842; and whenever it is, it may perhaps challenge the world 
to produce its equal for external grandeur and for sumptuousuess of 
material. The whole of the exterior will be of marble, granite, and 
bronze, and the dome will be gilt with ducat gold. Tne height of 
this dome is 340 Russian fect, or very nearly 400 English ones, con- 
sequently greatly exceeds that of St. Paul's, which difference, though 
ioconsiderable in proportion to their actual size, gives prodigious In- 
crease of maggitude, just as every additional inch above six fect does 
to the stature of a man. The number of columns, each consisting of a 
single piece of highly-polished granite, is 104, of which those forming 
the porticos are nearly sixty feet high, and the remaining thirty-two, 
around the tower or tambour of the cupola, of somewhat less dimen- 
sions, Neither is it in the magnitude alone of some of these struc- 
tures that the Russians surpass us, but also in the celerity with which 
they execute them, The Winter Palace at St. Petersburg was burnt 
down about the same time as our Royal Exchange; but while the 
ruins of the latter are but just cleared away, the former is by this 
time rebuilt !—at least, in the middle of last August the works had 
advanced so far that it was expected the Emperor would be able to 
hold his new-yecar's levee therc, for no fewer than five thousand mon 
(a great number of them soldiers) were employed on the cdifice. 
Very possibly this energy may in some respects be censurable, inas- 
much as hardly any time can have been allowed for duly maturing 
the plans; but it certainly offers À very striking contrast to the 
drowsy mode in which we proceed here nt home, The British Mu- 
seum creeps on at a most tedious endil-like pace; indeed, if it does 
not soon begin to mend its pace, it is hardly likely to be finished 
before they end of the present century, 

II. To me it appears almost inexplietble, fhat among the swarms 
of tourists and travellers who return every season from abroad with 
the materials for a volume or eoupie of volumes fn their note-books, 
there should never be an architectural one. Most assuredly it cannot 
be because an architect can flow meet with nothing that has not been 
described again and again, since to go ho farther than Patis and 
Versailles, they alone would fütnish matter both of description and 
criticism hitherto quite untouched. Even the hackneyed route to 
Rome affords many ungleaned patches, there being scarcely an Ita- 
lian building of the present century which has obtained any notice from 
travellers. It is true, Italy has produced comparatively little in the 
way of architecture of late years ; nevertheless, much has been accom- 
plished that is exceedingly well worthy of note. There is, for in- 
stance, Canova’s Tempie di Passagno, or Church at Passagno; to sdy 
d d of several beautiful edifices at Milan and elsewhere, by 

agnola, 

Pescrelli, &c. But if Italy holds out little that is new, there 
are Munich, Berlin, St. Petersburg, and various other capitals, which 
are as yet quite untrodden ground to bal Ul architects—places 
where they might at any rate pick up some fresh ideas, Non-archi- 
tectural writers and tourists, on the contrary, are apt to make ex- 
ceedingly bad work of it, whenever they attempt to describe buildings 
ér discuss their merits. It is, therefore, quite a god-send when we 
meet with such clever desorlptive sketches as the “Critical View of 
Architecture of New York,” and the “ Fragments of a Provincial 
oar,” tn the eoncluding number of the “ Architectural Magazine.” 
The only fault in them fs, that, although not short articles in them- 
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selves, they create a longing for very much more from the same pens. 
Mr. Humphries ought to extend his tour much furthers and, ns he is 
quie au fait with his pencil as well as with his pen, should give it to 
the publie in an illustrated octavo volume. His intelligent descrip- 
tions and remarks would be most acceptable, particularly were the 
former to be somewhat more expanded. 

TII. Among much other information to be obtained from Mr. 
Humphries’ ** Provincial Tour," the following is not the least worth 
notice :—* Beyond the church (at Manchester) I found the old col- 
lege, an interesting building, unrestored and unadulterated by 
modernization of any sort. [t was founded by one Cheatam, a high- 
minded merchant like Gresham. who has thus conferred a lasting 
benefit upon his native town. It contains a good library, which is 
public in the true sense of the word; that is, any person may go at 
any time, and call for any book he requires, unannoyed by any irk- 
some restriction whatever.” Prodigious! What a simple, plain- 
dealing creature must that same Cheatam have been to have given a 
library to the public upon such easy terms, without so much as im- 
posing any irksome restriction whatever! What grovelling. childish 
notions of munificence and public spirit the man must have had!— 
certainly widely different from those entertained by old Soane, who 
would far more worthily than the other have become the name of 
Cheat’ em. 

IV. The two great stumbling-blocks of art, or the Scylla and 
Charybdis on which it is generally wrecked, are pedantical, spiritless 
precision and exactness on the one hand, dull licentiousness and dis- 
regard not only of all authorities, but of all conditions of art, on the 
other. The great point is to know how to emancipate ourselves from 
the trammels of slavish imitation, without—I will not say running 
into wild, chimerical extravagances, but without destroying those 
qualities of the style aimed at, which confer upon it its chief charm 
and value. 

V. It does not often liappen that the '* Gentleman's Magazine" 
ventures upon anything like honest critical remark in regard to any 
of the buildings it notices. The foilowing strictures, therefore, in the 
volume for 1826, deserve to be here brought forward again, and to 
many will be entirely new. “ Expensive and numerous,” says E. J. C., 
* ns gre the public buildings in progress, thongh the names of Soane 
and Smirke may be quoted as the architects, and the thousands ex- 
pended in their construction be adduced in their favour, are, I would 
ask, any one of them grand? On the contrary, do not the new 
buildings present one uniform air of meanness? The spacious wing 
added to the British Museum, with its unbroken brick wall, seems to 
have been built to compete in beauty with the King's Deneh, or the 
Fleet. The new Post-office, like the new Mint, and the generality of 
Mr. Smirke's buildings, ia as tame and spiritless as plain stone walls 
with dwelling-house windows, and a few columns stuck about them 
as apologies for porticos, can be. If the ephemeral praise of peri- 
odicule was miffielent to emalt the character of a building, it ts but a 
few years since that all the newspapers and periodicals, from one end 
of thè kingdom to the other, were filled with applauses on that huge 
and senseless pile the Custom-house.” As to the new Mint, that has 
certainly not conduced at all to Smirke's fame. Indeed, it lies in a 
territory criticism never travels into; which, however, may be a 
rather fortunate circumstance for it than not, because the less it is 
known and spoken of, the lesa likely is it to be condemned. 


CONSTRUCTION OF LIGHTHOUSES ON SANDS. 


We now lay before our readers one of the most importaut experi- 
ments of the present day, which ptomiscs to give to the engineer a 
foundation as secure in the sea as he has hitherto enjoyed on the 
surface of the earth. The success of this attempt will give us 
fesoufces to battle with an antagoitist, befote which all our mechani- 
cal strength has too often proved defective, while, to the maritime 
intetests of the oautttty it will afford new and further protection. 
We can i aep the diffienlty which Smeaton encountered in plant- 
ing the Edystone on the finn rock; but we have now the means 
offered to us of security even upon the shifting sand. : 

At page 22 of our last volume, we were, through the kindness of 
Mr. Élnrés, enabled to give a description of *' Mitchell's Patent 
Screw Moorings,” but we did not then anticipate the application 
which they have since received. It having been prought under the 
notice of the Corporation of the Trinity House that this instrument 
might be advantageously applied in establishing lighthouses on 
sands, their attention was immediately given to the subject, and 
accordingly directed an experiment to be made to ascertain its prao- 
Hostility: under the superintendance of their engineer, Mr. James 

alker. 

The spot selected is on the verge of the Maplin sand, lying at the 
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mouth of the Thames, nbout twenty miles below the Nore, forming 
the northern side of the Swiu, or King's Channel, which, on account 
of its depth, is much frequented by large ships, as also by colliers 
and other vessels from the North Sea, and where a floating light is 
now maintained. This spot is a shifting cand, and is dry at low 
water spring-tides. The plan is to crect a fixed lighthouse of tim- 
ber framing, with a lantern, and residence for the attendants. For 
this purpose, in August last, operations were commenced to form the 
base of an octagon, 40 feet diameter, with Mitchell’s mooring screws, 
one of which was fixed at each angle, and nnother in the centre; 
ench of these are 4 feet 6 inches diameter, attached to a shaft of 
ds iron about 25 feet long, and 5 inches diameter, and, conse- 

uently, presenting an immense horizontal resisting surface. For 
the purpose, a stage for fixing the screws, a raft of timber, 30 feet 
square, was floated over the spot, witha Le on jn the centre, which 
was made to fit on the top of the iron shaft, and firmly keyed to it; 
R power of about 30 men was employed for driving the screws; their 
united labours were continued until the whole force of the 30 men 
could scarcely turn the capstan: the shafts were left standing about 
5 feet above the surface of the sands. The fixing of the nine screws, 
including the setting out the foundation and adjusting the raft, which 
had S. be replaced every tide, did not occupy more than nine or 
ten 8. 

This is the portion of the work hitherto effected, and its continua- 
tion will be proceeded in when the proper season comes in the ensu- 
ing spring. Upon this foundation the superstructure of timber is to 
be constructed, consisting of a principal post, strongly braced and 
secured, with angle-posts made to converge until they form a diame- 
ter of about 16 feet at the top, giving the superstructure the appear- 
ance of the frustrum of an octangular pyramid, the fect of the angu- 
lar and braces are well secured and keyed down to the tops of 
the iron shafts, and the whole is connected at top and bottom with 
strong horizontal ties of wood and iron. The entire height of the 
superstmcture will be 30 feet above the top of the iron shafts; up to 
a point about 12 feet above high-water mark spring tides the work 
will be open; the part above will be enclosed as a residence for the 
attendants; in the centre and above this will be erected a room or 
lantern of about 10 feet diameter, from which the lights are to be 
exhibited. 

The interval that has elapsed since the screws were fixed has fully 
proved the security of them, which, although driven into sand, seem 
as if fixedinto clay, and in this state they have remained since the 
summer. The whole process confers the greatest credit both on the 
engineers and Mr. Mitchell, the patentee of the screws who super- 
intended the work, (assisted by his son) and we feel happy to hear 
that his ingenious invention daily obtains a greater extension. 
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Fig. 3. 


Fig. 4. Fig. 1. 
Figure 1 showsfihe screw mooring as prepared for use. a is a 
spiral or serew flange of about one turn and & half, having a hollow 
cylindrical centre, as shown in figure 2, and of cast-iron in one piece; 
bis a wrought-iron spindle, which passes through the cylindrical 
socket of the screw flange, somewhat tapering in form, as shown in 
M 3, and when driven up tight, is fixed thereto by a forelock, 
which pases through bott; it is formed with a square head, c, to 
receive the key for screwing it into the ground; d is a collar of 


_ The importance of this experiment certainly called for a trial, and 
it was with due liberality that the Trinity Board sanctioned the ex- 
pans, To them it involves thc question of a better security of the 
ight, and a less expense in its maintenance, both objects justifying 
the experiment, and counter-balancing the expense of prime cost in 
such construction. The insecurity of floating lights has been too 
manifestly productive of disastrous consequences not to call fora 
remedy, and it will be fortunate if by this means it be obtained. 
Within the last month the Nore light was blown from her mooring; 
and the breaking away of the North-west Light of the Mersey is 
supposed to have led to the lamentable shipwrecks at Liverpool. 

. We can perceive only one objection which can be started, and that 
is rather to be determined by experience than conjecture, that 3s how 
far the edifice is liable to be washed away by storms as ome of the 
Edystone buildings was; but this, in our opinion, will be mainly 
provided against by the unity of construction and the breadth of bare 
well secured to the shafts by the screws. 

The progress of this work will naturally be watched with interest, 
for it is one which in its influence is not limited to this individual 
case. It is of much more importance than chain piers, as it will 
enable us to obtain a foundation in positions where they cannot at 
present be used. It must be remembered that the serew can be em- 
ployed where the pile is of no avail, and that it possesses a much 
stronger hold, and has greater durability. 

We shall thus, therefore, be able to construct piers and bresk- 
waters in localities inaccessible, and be enabled to render important 
service to the interests or commerce. We think, too, that the screw 
itself would be of great utility in securing the end chains of suspen- 
sion-bridges, as its powers of resistance can be extended to any neces- 
sary degree by an increase in size. The greater employment of the 
screws, which would arise from their successful application, will 
have a further beneficial effect in enabling the patentee to supply 
them at a diminished expense, which, under their present limited 
sale, is necessarily high. e. 

The carpenters’ work of the superstructure is about to be contracted 
for, which is intended to be erected and put together at the Wharf 
at Blackwall to save time of fitting, &c., at the spot. 

In order for the better understanding of our description of the 
mooring screws at page 22 in our last volume, we have obtained of 
Mr. Weale the use of the wood engravings illustrating his valuable 
publication, the “ Public Works of Great Britain.” ey will ex- 

ibit, in a much clearer light, the construction of the moorings. The 
screws described above for the foundation of the lighthouse, differ in 
some respects from these engravings; instead of being furnished 
with a chain and shackle, they have a wrought iron shaft connected 
to the screw as before described. 


Fig. 2. 


bie, m iron, the front of which is shown in figure 4, fitted so as to 
turn freely on the upper part of the shaft of the spindle below the 
collar Figure 2 shows the upper surface of the spiral flange; 
figure 3, the spindle; and Figure 4, the collar and shackle. ‘The 
ahackle is fixed to the spindle by means of the loose collar, in order 
to prevent the dragging round, and the consequent fouling of the 
chain, whilst the spindle is being turned in or out of the ground. 
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HARLAXTON, 


__ When we stated, in our review of “ Dr. Dibdin's Tour,” that Mr. 
(regory's splendid new mansion at Harlaxton, near Grantham, was 
begun by Mr. Blore, we had fallen intoa mistake, which we now 
correct, The architect originally employed, when the building waa 
commenced in 1832, was Mr. Salvin; and although the execution 
of the work has since been committed to other hands, his designs 
have been adhered to. Mr. Blore was called in, but only to be con- 
sulted; and Mr. Burn, who was afterwards engaged to complete the 
edifice, had oni to erect what remained to be ione. in strict con- 
formity with that half or portion which had been built by Mr. 
Salvin; consequently, to the last-mentioned gentleman belongs 
whatever reputation this mansion may acquire as n piece of archi- 
tecture; and, notwithstanding that it is in a style to which, as & 
style, we are by no means partial, we are free to confess that it is 

nitely more to our taste than almost any other specimen of it we 
are acquainted with. . 

. The principal or entrance front—that facing the northi—is, indeed, 
a most pictnresque and masterly composition, presenting a refined 
ideal of the style, where all its best qualities are brought out and 
blended together, and where features, which, taken by themselves, 
have no retensions to Kmndenr or elegance, are made to contribute 
towards the richness and stateliness of the ensemble. The true feel- 
ing of an artist manifests itsclf throughout every part of this facade. 
It is so perfect a picture that all our prejudices against the style itself 
not only are silenced before it, but serve to enhance our admiration, 
when, contrary to all our preconceived idens, we behold what may be 

roduced out of it when treated with geniality of taste. We shrink, 
however, from the task of attempting to convey, by mere words, an 
intelligible idea of so complete and varied a composition as this 

t. In description, the whole would appear little better than 
profusion and confusion ;. whereas, in the design itself, notwithatand- 
ing the great number and diversity of its features, the whole is per- 
spicaous and harmonious. The centre compartment, flanked by two 
turrets, and crowned by a larger one of highly decorative character, 
presents itself as almost one entire mass of ornament, yet without 
seeming in any degree crowded; there is nothing superfluous, 
because there is not E es does not evidently conduce to the cha- 
racter here aimed at. e other principal front, which is not quite 
so lofty, being raised on a terrace occupying the depth of the 
nd-floor on the entrance side, is that facing the west; and here 

the lower part, or that on the level of the terrace, is occupied 
through the whole extent from north to south by the gallery, that is, 
by what Dr. Dibdin describes as the drawing-room. This gallery 
measures 97 feet by 25, exclusive of the northern oriel, besides 
which there are two bays and a lobby communicating with the terrace 
on the west side. On the other side of the gallery are two fire-places, 
one facing each of the bays just mentioned, and between them a 
door leading into an ante-room, (25 feet square,) beyond which is 
the dining-room, 40 feet by 25, exclusive of an additional space 37 
feet by 10, and further exténded by oriels, and recesses with win- 
dows, which latter are in the turrets at the angles of the centre com- 
poan of the north front. Behind this dining-room is a spacious 
l or reception-room (78 feet by 27, and two stories in height), 
whose lofty oriel and other windows form sach conspicuous and 
characteristic features in the elevation of the south front. The prin- 
e Anning room (36.6 X 25) is at the west angle of this front, 
w it forms a projecting wing, between the great hall and the 
gallery, with the incipal staircase at the rear of it. This latter 
communicates with the ante-room between the gallery and dining- 


room, thus affording a line of upwards of a hundred feet, from the. 


fire-place 


in the ante-room to the south bay of the drawing-room. 


IRISH RAILWAY COMMISSION. 
(Continued from page 15.) 

The Irish Railway Commissioners speak of the port of Havre, iu 
France, at page 66, thus ;— 

* We know that it is a question of doubt still pending whether 
Havre, or some other place in France, or a port of the British Empire, 
shall henceforth become one of general resort for the business to 
America for a great part of the continent of Europe, and a favourable 
result for our own country can only be obtained by the establishment 
of facilities manifestly superior to those of [Havre or other French 


In looking over the very few pages whicli the Railway Commissioners’ 
rt contains ng the best harbour on the western shores of 
Ireland, which should be selected as the port to communicate with 
America, and the very few and limited observations they have given as 
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to the success of an intercourse by steam with the new continent. The 
total want of any kind of exposition on the d extended range tbat 
steam navigation across the Atlantic will naturally assume with all tlie 
large commercial sea ports situated on the western shores of Europe, 
wil those on the eastern coast of America. The extremely objection- 
able system of railways, which the Royal Commissioners have laid 
down, to connect the three largest cities in Ireland, viz., Dublin, 
Limerick, and Cork, shows that the Commissioners have not been able 
to elucidate in a full, clear, and satisfactory manner, even any one of 
those very interesting subjeets, although “ My Lords have full evidence 
from the character of the gentlemen appointed to form the commission, 
that their labours will be conducted in a satisfactory manner.” — 

The position assumed by the Commissioners as to a general port or 
ports, either on the south or west coast of Ireland, to communicate 
with America by steam, and to bea general port for a considerable part 
of Europe, is not shown to be upon "y reasonable grounds for 
such an assumption ; and in merely assuming that this will be so it has 
been recommended by them not only to connect Dublin, Limerick, and 
Cork, by railways, amounting to 316 miles, but also to make n new 
railway through Wales, not less than 140 miles long, and which will 
cost more than ten million sterling. 

The Commissioners’ report strongly recommends that the Govern- 
ment should make no less than 456 miles of railway, or nearly double 
the length from London to Liverpoole for the principal object of 
endeavouring to make Cork, as they state, the general point or port in 
Europe for communicatiug by steam with America. I am thoroughly 
convinced that when the British parliament examines tliose magnificent 
projects of the Royal Irish Commissioners that it ought not to advance 
one single penny towards the execution of a line of railway through 
Wales of 140 miles in length, or to the making of 316 miles of rail- 
way through the southern part of Ireland for the mere hazardous chance 
that one of the southern ports of Ireland might become tlie port of 
general communication by steam between Europe and America. Does 
not. reason announce that such has been the success of steaming from 
America into Bristol and Liverpool, that no western or southern har- 
bour in Ireland is ever likely to become, in the present condition of 
commerce, the general port to communieate with America by steam, or 
for any portion of the continent, Great Britain, or even Ireland herself. 

From the triumphant success which has attended the voyages of the 
Great Western and other steamers in navigating across the Atlantic 
between Europe and America, it must be quite clear to every person 
at all acquainted with the progress of steam navigation. that all the large 
British ports which may lar business with the states of America, to 
any extent, such as Bristol, Liverpool, Glasgow, London, &c., will all 
have their own American steamers in the course of a short period. 
This is fully established by the present condition of steam nav ganon 
between London, Cork, Belfast, Dundee, Inverness, Hamburgh, St. 
Petersburgh, Portugal, Malta, Egypt, &c., &c. 

Let any one acquainted with the rapid progress of maritime steam 
navigation during the last 25 years, read the extract at the head of tliis 
article and say it it does not lead to conclusions and speculations of the 
most absurd and ridiculous kind. To state that people in America re- 
turning to England, France, Belgium, Germany, &c., would be desirous 
to arrive at an Irish port in preference to an English or a French one 
carries its own refutation. can venture to tell the Government of 
this country, the Royal Irish Commission, as well as those who are 
concocting this very extraordinary job, that France will have lier own 
steam vessels for Ámerican intercourse as wellas Britain. France is 
too powerful, too great, too maritime, too commercial, and too ambitious, 
not to avail herself of all those advantages which steam intercourse with 
America will confer and offers to other nations. The noble harbour of 
Brest lies nearly under the same vem peri as Falmouth, and is much 
more westerly than Bristol, Liverpool, or indeed any port in England 
except the first, and a steamer sailing from Brest ouly requires 12 tons 
of additional coal for a voyage to Riera to reach the longitude of 
the most westerly harbour in Ireland, while on the other hand the 
parallel of Brest is a much better climate than that of Ireland to navi- 

ate from for America ; besides the port of Brest would be the best for 
ntral Europe to communicate by steam with America, and possess 
many advantages in this respect over any of the southern or western 
ports or harbours in Ireland. Even the ports of Havre and Bordeaux 
will yet have steamers plying regularly to America. 

Looking at the immense revolution which the application of the 
steam engine to navigation has so successfully achieved in all the seas 
of Europe and North America , looking again at St. George's Channel 
and the Irish Sea leading from the Atlantic to the port of Liverpool ; 
to the Bristol Channel running from the main ocean to the port of 
Bristol ; to the English Channel reaching up toncar the port of London 


`è The expense of making the Liverpool, B ham, and London Railway (about 
210 miles dog), bas been stated at ten tailllons steslog. ^ o. 
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en the shores of the German ocean ; to the Northern Channel and the 
Estuary of the Clyde stretching up to Glasgow. Are not these com- 
munications extending from the Atlantic Ocean to the principal ports 
of Great Britain admirable channels, and quite sufficient for all kinds 
of steamers to navigate to these respective ports. Thus has nature laid 
open the whole of the harbours and commercial ports in the Empire to 
] the advantages of steam navigation with the states of the new world; 
and be it further observed that these magnificent sea channels have 
cost the nation nothing and never will require any kind of repair. On 
the other hand, looking to the land, is there not a railway already made 
and extending from Liverpool to London? and from which harbour or 
ports steamers are plying to all the principal ports of Holland, Bel- 
gium, and the north of France, Hamburgh, and even to St. Petersburgh. 
Again a railway communication exists between England and Hull, 
facing Hamburgh on the continent, and layiug open the whole of the 
northern countries bordering the Baltic sea; and is there not a railway 
in full progress of execution which will connect Bristol and London 
called the Great Western? I askare not these channels, harbours, and 
railways, quite sufficient to afford all reasonable facilities and accommo- 
dation to general intercourse with the American continent by steam, 
without embarking the government in the great expense of making 
140 miles of railway through the mountains of Wales; and 316 miles 
of railway through the southern districts of Ireland, which would incur 
an expenditure of ten millions sterling, ona mere chance or probability 
that Cork might become the “ general resort for the business to America 
for a great part of the continent of Europe.” The endeavour to make 
Cork a point of general resort for the business to America is made to 
appear the ostensible reason why government should make se many 
hundred miles of railway through Wales and the south of Ireland. It 
is under this mantle of a western port for the accommodation asit were, 
to the intercourse of a great part of the continent of Europe is concealed 
one of the most extraordinary projects that has ever been attempted to 
becarried into execution within the realms of this empire, but it is to 
be hoped that tlie good sense of the British parliament will at once put 
a stop to any further proeeedings as regards the recommendations of 
the Railway Commissioners. wW. 
Taranan Sate anan 


LONDON AND WESTMINSTER BANK. 


ÀRCHITECTS.—CHARLES COCKERELL Esq. R.A., F.S.A.; AND WILLIAM 
Tite, Ese. F.R.S. 


The new building for the city establishment of the London and 
Westminster Bank, which has just been completed, is situated on the 
north side of Lothbury, immediately opposite to the north-east angle 
of the Bank of England. The whole structure occepics a site of 
nearly 80 fect in frontage, and 90 iu depth. The façade consists of 
one general plane or face, broken only by an advancing pier at each 
end. It has seven apertures in the length, and three tiers of them in 
the height; the two lower ticrs, comprehending the openings on the 
ground and one-pnir floors, are included in one architectural story, or 
order, if such it may be called, the upper tier, which consists of the 
windows of the two-pair floor, being contained in an attic story. The 
whole of the front is of Portland stone, with the exception of the 

linth, which is from the Bramleyfall quarries. The entrance vesti- 
[ule or avenue has, on each side, n linc of four plain Dorie columns, 
with appropriate accessories. From this vestibule access is gained 
on the right to the country bank, the principal staircase, and some 
official apartments; and directly in front, to the principal or town 
bank. e latter apartment is by far the most considerable in the 
building. Its general form is a square of about 37 fect, whose height 
is that of the entire building, and it is extended by lateral recesses, 
east and west, to a pomon of this height. These additions or aisles 
are divided from the centre, on each side, by an arcade of three 
arches, springing from Doric columns, with cornices. ‘The surround- 
ing walls are channelled in rustic courses to the height of this order. 
The recesses are sufficiently lofty to allow of the introduction of a 
gallery on cach side, finished in front by a balustrade, abutting 
against the columns at such a height that the capping of the balus- 
trade ranges with the abaci of the columns. Above this, the arches 
of the arcades run across over the aisles, and are intersected by a 
contrary vaulting, producing a Den of groins as ccilings to the 
eries; they are also advanced. over the main so of the build- 
ing, and treated as a series of half groins, so as to afford support to 
an upper gallery, which passes quite round the principal square. 
The verge of this upper gallery is guarded by a barrier, consisting of 
a double horizontal rail, sustained at intervals by ornaments of a 
scroll foliage. Over this gallery the lines of the cubical form 
below are continued through, and gathered up by means of penden- 
tives in a domed figure, exhibiting nearly a hemisphere eut off by 
planes raised upon thides of a square inscribed within its circume 


| 
| 
| 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


ference. ‘The top of this dome is pierced bya large circular open- 
ing for a skylight, the margin of which is covered, and additionally 
ornamented with mouldings and lions’ masks. Light is also obtained 
by triple windows, occupying the flat semicircular spaces left by the 
pendentives of the dome, on the three sides which aree to the 
view of a person entering; these windows are filled with glass in 
geometrical compartments, alternately ground and polished. Smaller 
semicircular windows are introduced f hun in the three arches on 
the north side, which form a continuation to those of the lateral 
arcades. Ofthe remaining apartments, the principe! is the boarding- 
room, occupying a frontage of four windows on the one-pair story. 
On the same story are various apartments for the business p 

of the establishment. The two-pair story, and another above it, the 
frontage of which last is concealed behind the balustrade of the attic, 
are appropriated to the use of the resident manager. Ample accom- 
modation for cellarage, strong-rooms, porters’ a ments, &c., is 
provided in the basement story, which is fire-proof. The time occu- 
pied in the completion of this buildmg has been about 18 months. 


ASPECTS AND PROSPECTS. 


The following judicious remarks relative to the choice of aspect 
for a house, we have extracted from the valuable work, entitled 
“ Fragments, by the late H. and J. A. Repton.” They are given in 
the form of a report concerning the situation for Walwood House, 
Laytonstone, Essex :— 

Nothing is more common, than for those who intend to build. to 
consult many advisers, and to collect different plans from which they 
suppose it possible to make one perfect whole; but they might ss 
well expect to make an epic poem, by selecting detached verses from 
the works of different poets. Others take & plan, and fancy it ma 
be adapted to any situation; but, in reality, the plan must be 
not only to fit the spot, it ought actually to be made upon the spot. 
that every door and window may Le adapted to the aspects and 
prospects of the situation. 

It was a remark of my venerable friend, Mr. Carr of York, after 
fourscore years’ experience as an architect, that “ to build a house 
we had only to provide all that was wanted, and no more, then to 
place the best rooms to the best aspects and the best views.” Simple 
as this nporheae may appear, it contains more trath in theory, and 
more difficulty in practice, than all the rules which have ever been laid 
down in books by architects, or the remarks of-all the admirers ot 
rural scenery with whom I have conversed. The former never tliink 
of aspects, and the latter think of nothing but prospects. I will, 
therefore, beg leave to enlarge on these two subjects. 

1 consider the aspect of infinitely more consequence to the comfort 
and enjoyment of the inhabitant, than any prospect whatever; and 
every common observer must be convinced, that in this climate a 
southern aspect is most desirable; but few are aware of the total 
difference in the effect of turning the front of the house a few points 
to the east or to the west of the south; because, although the south- 
eaat is the best, yet the south-west is the worstof all possible aspects; 
for this reason—viz., all blustering winds and driving rains come from 
the south-west, and consequently the windows are so covered with 
wet, as to render the landscape hardly visible. My intention was 
originally drawn to this subject by travelling so much in post car. 
riages, and often remarking the difference derscixt the window to 
the south-west and that to the south-east, during a shower of rain, 
or immediately after; when the sun shining on the drops causes an 
unpleasant glitter, obstructing the prospect, while the view towards 
the south-east remains perfectly visible. 

At Organ Hall, in Hertfordshire, the living room was towards the 
south-west, and during aeheavy storm of wind and rain we acci- 
dentally went into the butler’s pantry, which looked towards the south- 
east, where we found the storm abated, and the view from the win- 
dows perfectly clear and free from wet; but on returning into the 
other room, the storm appeared as violent as ever, and the windows 
were entirely covered with drops, which obstructed all view. 

On considering the prevalence of south-west winds, it was deter- 
mined to reverse the aspects of the house by clianging the uses of the 
room, making a very comfortable house of one which, from its aspect 
only, was betore hardly habitable; since no window, nor hardly any 
brick walls, will keep out the wet, where a front is exposed to the 
south-west; for this reason, it has been found necessary in many 
places, aa at Brighton &c., to cover the walls with slates, or pendent 
tiles, and to use double sashes to the windows so situated, 

1f we had only one front, or one aspect to consider, our difficult: 
would soon vanish; but the prevailing partiality for variety of 
pues seems to require that in every direction the views ehoald 

retained; and as the opposite walls of the house must be parallel, 
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and the corners at right angles, we must consider the effect on each of 
the four sides thus :— 


Bad. 


First, the aspect due north is apt to be gloomy, because no sun 
shine ever cheers a room so placed. 

Secondly, the aspect due east is not much better, because there the 
sun only shines while wc are in bed. 

Thirdly, the aspect due west is intolerable, from the excess of sun 
dazzling the eye through the greatest part of the day. 

From hence we may conclude that & square house, placed with its 
fronts duly opposite to the cardinal points, will have one good and 
three bad aspects. 

Let us now consider the effect of turning the principal front 
towards the south-east, then the opposite front will be to the north- 
west; an aspect far better than either due north or due west; be- 
cause some sunshine may be preserved, when its beams are less 
potent than in the west, and the scene will be illuminated by those 
catching lights so much studied by painters; especially where, as in 
the present instance, the landscape consists of large masses of 
forest trees, and thickets richly hanging down the side of an opposite 
hill. An aspect open to the north-east would be objectionable 
during the cold winds of spring; but in this instance it is effectually 
sheltered by an impervious screen of trees and | hollies, not 
drawn across the landscape, but perspectively receding in a deep 
bay, and forming an admirable defence against the north-east winds: 
while the richness and variety of this amphitheatre of evergreens 
will render the prospect as perfect as the aspect. This warmly 
sheltered corner will invite the cattle from every other part of the 
grounds, to enliven the home view near the windows. 

It now remains only to mention the side towards the south-west; 
and having stated the objection to this aspect, we may consider it 
fortunate that the prospect in this direction is such aa requires to be 
hid rather than displayed; and consequently the detached offices 
and plantations, to connect the gardens with the house, will defend 
the latter from the driving storms of the south-west, and give that 
sheltered and shady connexion betwist the house, offices, and gar- 
dens, which constitute one of the most delightful agrémens of a 
country residence. 

While speaking of the three different aspects, I have slightly ad- 
verted to their respective views or landscapes, but I will speak fur- 
ther on that towards the south-east, to which all the others may be 
considered as subordinate, although not sacrificed. 

It is very common for admirers of landscape or natural scenery to 
overlook the difference betwixt a tree and a pole, or betwixt a grove 
of old trees and a plantation of young ones. We fancy that time will 
reconcile the difference; but, alas! we grow old as fast as the trees, 
and while we dot and clump a few starving saplings onan open lawn, 
we indulge hopes of seeing trees, when in fact we oniy live to see 
the clumsy fences by which for many on they must be protected. 
Happy, therefore, is that proprietor of the soil who becomes possessed 
of large trees a ere on the land he Pona since no 
price can buy the t of years, or create a full-grown wood; and 
without that we may possess a garden, or a shrubbery, but not a land- 
seape. This consideration alone is sufficient to attach us to the 
vicinity ofthat venerable avenue, which it would be a sort of sacrilege 
to desert, and whose age and beauty will give an immediate degree 
ef importance to the house, which could never be expected in any 
more open part of the estate. 

"Thé view towards the south-east will consist of a glade into 
the forest, where distant woods of Wanstead are seen betwixt the 


sema of troes in the foreground, producing a purple tone of 


colouring so much studied by inters and admirers of picturesque 
effect. To this may be added the cheerful moving scene of a public 
road, not too near to be offensive; for however some may affect to 
rize the solitude and seclusion of a forest, shut out from all the 
usy haunts of men, yet within six miles of the capital few places 
can boust such privacy as Wallwood House commands within its 
forty acres, surrounded by a forest. Who then would regret to see 
occasionally, and at a proper distance, the enlivening mixture of man 
with animai life, and ve prtation in its most interesting forma? 
From its situation within so few miles of the metropolis, this place 
ought to combine all the pleasures of the country with the conve- 
niences of a town residence. 


ed 


REMARKS ON THE REPORTS OF THE GREAT WESTERN 
RAILWAY. 


BY AN OLD ENGINEER, 


Sir, —The report of Mr. Wood to the directors of the Great Western 
Railway, upon the principle of construction adopted by Mr. Brunel, 
its advantages and disadvantages, &c., and the contrasted results 
obtained by experiment upon other lines, having ane engaged the 
attention of the public for some days past, and as D not coincide 
in opinion with Mr. Wood and Dr. Lardner, as to the mode in which 
some of the experiments were conducted, and the inferences deduced 
from them, you will perhaps oblige me by laying my strictures upon 
the report in question before your readers. 

Before entering upon the subject, I cannot refrain expressing my 
admiration of the honourable and conscientious feelings evinced by 
Mr. Wood at the very threshold of the enquiry, that fe was deter- 
mined to constitute himself the mere chronicler of experiment, and in 
the spirit of a real philosopher, to go no farther than justified by its 
evidence. This temper contrasts beautifully, with the reckless, empty, 
report of Mr. Hawkshaw; and I am happy to record my respect in 
favour of Mr. Wood here, in the hope that his distinguished conduct 
may have its duc influence with my professional brethren, to induce 
them more frequently, in like cases, to do likewise. 

The experiments made to ascertain the tractive power and per- 
formance of the engines, and the tabulated arrangement by which 
the results are exhibited, meet my fullest concurrence ; but I object 
to the statement “ that the average weight of coke required to convert 
a cubic foot of water into steam, 18 not greater than what is required 
by the best constructed stationary engines, and less than Mr. Watt's 
standard, viz., 8 lbs. of coal to each cubic foot of water? Mr. Watt 
found that,to produce equal heat, coke is to coals, as 0.375 to 1, so 
that 8 lbs. of coke is equal to 30 lbs. of coal; thus, the locomotive 
in question consumes, comparatively, nearly four times as much as 
a fixed condensing engine. 

The experiments to which I would particularly direct your atten- 
tion are those made upon the inclined planes, with the view of as- 
certaining the atmospheric resistance, and the experiment was only 
varied in two ways, viz., by impelling a train of empty carriages down 
the plane, and then the same carriages loaded, and noting at what 
point the speed became uniform. e manner of conducting the ex- 
perint I consider jby no means the best, and the results deduced 

m it exceeding fallacious. The first thing I should have done, 
would have been, to ascertain the velocity which the Pus or angle 
of inclination, was capable of generating; and I should have 
done this, by & skeleton carriage, alternately empty and loaded, 
exposing the least possible frontage or surface to the wind; the 
result would then have shown a certain point at which the 
velocity would not increase, a point at which gravity was 
counteracted by friction, &c.; this ascertained, then, the car- 
riages, loaded and unloaded, might have been subjected to a 
like experiment, and the difference of the two velocities would have 
been then justly due to the enlarged frontal area. But even this 
method, if the subject sought had been merely the determination of 
the resistance due to the atmosphere, is not that which is most con- 
clusive, if the frontal area alone be considered; for, had a surface 
like a kite been exposed against the wind, and the string con- 
nected with a spring balance or weighing-machine, the resistance 
of the surface at varying velocities, could then have been read off 
by the weights indicated upon the limb of the instrument. This 
would have been the true way of determining the matter, and would 
have been best made upon a level, and in an open country; but in 
whatever way the experiment had been made, it ought to have been 
when the wind was still, because, driving against the wind and 
with it are very different matters, and in the experiments, this cireum- 
stance ought to have been noted. . 

A body freely descending an inclined plane of 1 in 96, will be 96 


times as long descending, as a body falling through the vertical height 


42. 


of the plane, and making no deduction for friction, when it reaches 
the bottom of the plane, its velocity would be the same as that 
attained by the falling body; now a body falls freely through 96 
feet in two seconds and a half, at the end of two seconds and a half 
it will have acquired a velocity of 80 feet ; but this velocity along 
the inclined plane will have been acquired when the body has 
reached the foot of the plane; but in practice the resistance from 
friction will be such as to reduce the velocity uniformly to a point 
somewhere about the mean, or half, which is proved by the experi- 
ment, and the addition of weight can produce no effect further than 
to increase the momentum of the body by so much as the weight is 
increased, but the velocity itself will be scarcely affected by the 
change, for the same reason as a cannon shot or a bullet, if let fall 
from the top of the Monument at the same moment, will both reach 
the ground at the same time; that this view of the case is correct, is 

roved by the experiment down the Madeley plane, on the Grand 
, unction Railway ; here, as in the former case, the carriages being 
propelled down the inclined plane at a velocity of 30 miles per hour, 
(it is only a fair experiment to presume the starting velocity in both 
cases the same) saithe carriages attained an uniform velocity of 30 
feet per second, or 21 miles per hour, so that they were retarded 
until they were brought to the velocity the inclination itself was 
capable of generating without friction. 

r. Wood says, “ The force exerted by 156 tons down an inclina- 
tion of I in 96 is equivalent to 364 lbs., and as this was the weight 
of the train in the first experiments, it follows that such a coach 
train, moving at 31 miles an hour, suffers a resistance of that amount, 
which includes both friction and atmospheric resistance," or, what 
is the same thing, that 364 lbs. represents the tractive force neces- 
sary to propel such a train, at the rate of 31 miles an hour, upon a 
level, including both friction and atmospheric resistance;" 364 lbs. 
raised 45 ft. per second is equal to the power of a 30-horse engine, 
and to produce the same results on a level, as shown by the experi- 
ments, requires a locomotive, evaporating 197:7 cubic feet of water 

r hour, or, in other words, an engine of 197:7 horse-power. This 
het proves, that the power of a locomotive to produce a high speed ia 
destroyed, or is most disadvantageously applied, and shows most 
eonclusively that tlie great loss of power is not to be accounted for by 
the atmospheric resistance, as proposed. 

An regards the observations respecting deflcction, no notice seems 
to have been taken of the comparative bearing surfaces of the stone 
blocks, sleepers, &e. A stone sleeper is usually 4 ft. surface ; placed 
at 3 ft. asunder will be 8 ft. bearing surface for the two rails, or a 
yard in length. A transverse wooden sleeper is scarcely ever more 
than 10 inches wide; if 6 ft. long, and 3 ft. asunder, the bearing sur- 
face will be only 5 feet. A longitudinal timber is seldom wider than 
13 inches, giving 6} ft. surface; this view of the case at once ac- 
counts for the superior solidity of the stone sleepers, for in fact the 
question of solidity must always be brought down to a question of 
surface, and that railway will be the most solid, other things bein 
equal, the rails of which have the widest base ; the mode, as admitted 
by Mr. Wood, of fixing the rails to the timbers is beyond all com- 
parison safer than fixing them in chairs. A chair is seldom wider 
than 4 inches, and an inch and a quarter thick at the point of least 
section; then supposing them placed 3 ft. asunder, 13 inch will be 
distributed over a space of 3 ft., or a section of little more than one- 
eighth thick of cast iron, is placed to bear all the concussion of the 
engines and train, whereas, as ‘tn the case of Mr. Brunel’s rail, every 
section of it is held down by a section of half an inch thick of wrought 
iron, and the leve of the rail reduced fully one-half less than 
upon the London and Birmingham Railway. 

However additional smoothness of motion may be attained by the 
removal of the piles and transoms, unless additional bearing sur- 
face be supplied, or the line perpetually packed, the levels will be 
lost by the sinking of the timber, for it is quite absurd to expect that 
any degree of consolidation can take place in a yielding and inelastic 
soil, In my opinion, the only proper method to be adopted is, to 
place the cross transoms closer together, and form a sort of flooring 
under the e irri timbers, thus throwing the load upon a wider 
surface, and this would be equally desirable if the weight and stiff- 
ness of the rail is increased. 

Mr. Wood, in his enumeration of the conditions to be taken into 
aceount to form a perfect pages has omitted to note the perfect 
parallelism of the axles, a condition of more importance than any 
other, for if this be correct, the carriage is certain to run well. 

_ The machine described to have been used to note the various vibra- 
tions, in my judgment must have been very ill adapted for the pur- 
pose; it must have been too mercurial, too sensible; had a heavy 
pendulum been employed instead, it would have given far more 
satisfactory results, 

There is no doubt that the proper mode to link carriages, to that 
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there shall be no concussion, is by an inflexible link between each 
carriage. Mr. Booth’s patent draw-screws d e & good effect, 
but the simple inflexible link as adopted by Mr. W. J. Curtis, on the 
Greenwich Railway, is much more simple and very much better, 

The 7 feet guage, which has been so much reviled, is most un- 
questionably the only gauge to carry out the plan which has been 
recommended by every person who bas studied safety in railway 
travelling, and by no one more so than Mr. Brunel himself, to place 
the carriage within the wheels. By doing this, and allowing only onc 
inch clearance, a width of 6 ft. 6 in. is obtained, and loreng the 
carriage to within 6 inches of the rail, a vertical height of 7 feet is 
procured, giving an area 45 ft. 6 in.; so that the Great Western car- 
riages will be to the London and Birmingham as 45 ft. 6 in. to 53 ft. 
andit is impossible, with the London and Birmingham carri W 
make a similar improvement, without making them 8 or 12 inehes 
wider. 

One great advantage results to the public from the investigation 
which has taken place into the merits of this railway, proving the 
very defective condition of the system of railways generally, ren- 
dering it the imperative duty of railway Som DANTES to avail them. 
selves of the suggestions and improvements of others, besides their 
own people. If it has the cffect, therefore, of breaking down the 
spirit of domination and exclusiveness at present existing, which 
forbids the introduction of other methods than the crude and original 
ideas of Stephenson and Co., sueh a conclusion is well obtained at 
the expense and noise this inquiry has created, and must be regarded 
with satisfaction by every well-wisher to the railway system, and by 


none more so than by 
AN OLD ENGINEER. 


LETTER FROM WM. TURNBULL, Major U.S. Topographical 
Engineers. 


It is with considerable pleasure that we publish the following 
letter received from a high y ctable and valuable member of the 
rofession residing in the United States. We are happy in enlisting 
im as a correspondent to the pages of our Journal, and it will bea 
| Va iri to us to receive the other engravings of the Potomac 
queduct promised by the Major, in order that we may be able to 
lay before our readers the progress of that work, à 


Washington City, Aug. 31, 1838. 
Sim,—Several months ago, when a specimen number of your 
valuable journal was exhibited in this city, I became a sub- 
scriber; but, owing to the remissness of our booksellers, or the 
want of a proper agent here, I did not receive it until within a few 
days, when I received three quarterly numbers at once. 
I feel highly flattered that yon should have thought a description 


of the work (Potomac Aqueduct) under my eharge, worthy of a 
ee in your journal, and avail myself of the opportunity of our 
^harge d'Affaires to Belgium, M. Virgil Maxey, who visits London 


on his return to Brussels, to send you a copy of the drawings and 
description, whieh have been added to since the first publication. 

There are still three or four more drawings, showing the condition 
of the work at the end of the year 1837, and some changes, sug- 

ested by our experience, made in the construction of the coffer- 
dams, which have proved of great utility, and which should accom- 
pany the description, but, unfortunately, they are yet in the hands of 
the engraver. I shall have the pleasure to forward. them by the next 
opportunity that offers. 
he subject of coffer-dams is one of peculiar interest to me. I 
remarked in the third number of your journal, a drawing and descrip- 
tion of the coffer-dam to be used in the construction of the terrace- 
wall, &c. of the new Parlinment-house, and hope that it will be in 
your power to give some details of the operations of emptying, &c., 
as that work progresses. 

On examining the plan, I observe a great many iron bolts, passing 
through the puddling at different heights. I was once forced, by 
the spreading of the outer row of piles, to use bolts in a similar way, 
at low-water mark; and, as the puddling settled, a cavity was left 
under each bolt, through which the water found its way, and was the 
cause of very great inconvenience: the dam was filled with water 
several times by means of them. 

I should be much pleased to know their effect in the coffer-dam for 
tie x dique re 

ith my wishes for the success of your journal, which, | 
think, bids fair to be of extensive utility. — ^ — OUTA waea 


T have the honour to be, Sir, very respectfully, your obedient servaul, 
WILLIAM TURNBULL, 
Major U, S, Topo, Engineers. 
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MOMENTUM OF FALLING BODIES, COLLISION, &c. 


Sis, —In further elucidation of my letter of last month, I beg to 
offer the following remarks, which I request yon will be so obliging as 
to insert. 

* Momentum is said to be (vide Hutton's Course of Mathematics, 
Vol. II, pese 252, &c.) the power or force in moving bodies with which 
they strike any obstacle which opposes their motion :” and (page 314, 
proposition 149) i is said that “ B being a body moving with the 
velocity V, B V—M is the momentum with which it strikes another 
body 5 :"—and an example is given of two bodies, B weighing 5, and b 
weighing 3, moving respectively with velocities V —3 and y= 2, which, 
il és said, would, after collision, move with velocities eat = 25 
. 9. PERRE ho. BY — bv sais 
if previously moving in the same direction ; Fri Sito li if in 

BY 
i directi and —-—— = 
opposite directions, Bri Now I 
hold this to be incorrect. I conceive the momentum of a body moving 
with a given velocity, to be the sum of two similar forces (m = w + 
aM ereof I^ is the force that acte to overcome the inertia of tlie 
y and is measured by its weight (« = b), and M is the force ne- 
cessary to preserve the motion of the body at the given velocity ; 
which force is in proportion to the product of the weight by the 
velocity ( M is as bv).— From the experiment detailed in my last letter 
I conclude that M = pbv, where ¢ is >’? and < !? nearly = ij. 
Hence m = b + 3 bv; and v in feet per second = 3 (3) —The 
following would be the working of the problem above quoted. 
M the momentum of B =5 +3 (5 X 3) = a where the formula 
m dito of§=3+;(3x2)= 12, Jis m6 be. 
Making use of these values of the momenta and the formula 


r=? (7) applied to the various cases, we have 
(1) its X 4 = 21 velocity when B and 5 moved in 


the same direction. 


(II) Ti-n-s$ X 3 = j velocity when they meet. 


(111) ES X $= 1j velocity when B was moving and ba, 


rest before the collision. 
These resulting velocities are very different from those given in 
+ Hutton’s Course."—Experiment would decide which are correct. 
Were the experiment, detailed in page 18 of this Journal, repeated 
with good spring balances, and different weights let fall, a more exact 
valae of would be obtained, and the formula m = # + M = b + pbv 
would be tested. 


M if b were at rest. 


Yours obedlently, B. 
Banita,—Page 18, line 34, for m = b + Me, read m = b + gb. 
» 49, insert between, and read equal to be- 
tween 10-7ths and 13-8ths, &c. 


WOODEN PAVEMENT. 


xtaposition, on a much frequented thoroughfare, that any thing like 
just esti i made. I know 
bether the works now going on are under ons perticular super- 
, or whether the laying down of each kind of pavement is 
haria the particular persons whose interest it is to see that every 
would seem not only the most natura), but the most desirable; 
if each sort of pavement be not asperfect in its kind as it is possible 
make it, the comparison will not be a fair one. Nevertheless, from 
at I bave observed, it wouldappear really a5 if the persons directing 
ring down of the wooden pavement were exerting themselves in 
half of their rivals, for never did I see work done in so slovenly and 
ufficient a manner. I must, however, premise what I have fnrther 
by observing, that I am in no way whatever interested in the 
ofthe relative merits of the different kinds of pavement ; but I 


43 
am acquainted, well sequainted, with the nature of wooden ts, 
their advan , and defects, and can affirm that no kind of pavement, 


perhaps, requires to be constructed with greater care. 

l. The hexagonal blocks must be cut with mathematical exactness 
in all their dimensions. 

2. The surface on which they rest must be not only perfectly even, 
but so solid and compact ss not to be irregularly compressible into 
hollows. The latter circumstance, indeed, is necessary to ali pave- 
menta. 

8. The blocks must be dry when laid down, else, if they be much 
swollen by wet, they will contract considerably in dryiag, and the 

vement be no longer solid, but ricketty. When laid down dry, the 

locks will always be far enough from perfect contact to admit of such 
slight swelling as may result from rain falling on their upper surface. 

4. The successive blocks of each successive range should be hard 
rammed down to a level, determined by a transverse rule laid on them 
from side to side, before another row is placed, so that 3f any block 
sinks lower than another by being rammed, it may immediately be 
Jifted up, and fresh sand or fine gravel placed beneath it. 

i 5. ee of a wooden pavement should have bnt very 
ittle slope. 

Now, Sir, every one of these essentials to a good wooden pavement 
is neglected in laying down the one in Oxford-street. 

1. The hexagons are very different in size. 

2. The surface on which they rest is one of a most irregularly-sized 

vel,a mixture of large and small rounded stones; the very worst 
ttom that could be chosen for the purpose. 

8. The blocks are quite wet when inserted, 

4. The blocks are not rammed as laid down. I believe they will 
not be rammed till the space is all paved. 

5. The cross section presents by far too great a convexity. The 
different size of the blocks is such, that in many places the faces are 
more than half an inch asunder, and the irregularity of the bottom on 
which they rest will make them very ricketty. A while wet, such 
openings exist, what will there be in summer? The ramming will be 
done to make an even surface; but unless each block be driven down 
till it can go no further, the passage of carriages will soon make an 
uneven road of it ; and if every block be rammed down to the utmost, 
the whole pavement, with much labour, must be beat down to a level, 
when any single block that may happen to go down lower than the rest. 

If well made, the surface of a wooden pavement is so smooth that 
the slightest slope js sufficient to let the water run off. Too great a 
slope is very dangerous on & wooden pavement; for one of its incon- 
veniences is its being exceed tgiy slippery in wet weather or in frosty 
weather; indeed, this I take to be the great disadvantage of wooden 

vements for the streets of London yes an pal when well done, 

tisexcellent) ; many a poor horse's knees will suffer from it, and the 

omnibus drivers, who already pull up their horses so suddenly that 
they slide a few feet on the roughest stone pavement, will find it im- 
possible to stop suddenly, but by the wheels striking against the 
prostrate bodies of their cattle. 

It is found that the mud of our streets is produced from the squeezing 
up of the subsoil. Now, this cannot possibly happen in a well-con- 
structed wooden pavement, and such is, tberefore, always free from 
mud in winter, and from dust in summer, both ve t advantages. 
But the pavement, as laid down in Oxford-street, is so badly done, 
that it will soon be covered with our slimy mud, and no horses' feet, 
unless their shoes be made with iron spikes to them, will hold. Indeed 
the thing is done in so hurried a manner that it cannot be good. A 
clever workman cannot lay down more than two square fathoms of 
wooden pavement in a day, supposing the soil be all ready to his 
hand, and if the blocks are secured to each other by wooden pins, as is 
found advantageous in some cases, he will not do more than 49 square 
feet ina day. 

The necessity of a good bottom is such, that in some places it has 
been found necessary first to Jay down a solid pavement, on 
which a perfect floor of two inch planking is laid down, this is smeared 
over with pitch, and finally, the hexagonal blocks are carefully placed 
and secured each xe the s er with wooden pegs. M d peel 
v ive, with us unnecessary, but a an ec 
"m bottom should be made before eri down the blocks, 7 

I could say a great deal more on the subject, having had opportu- 
nities of studying it, not from motives of interest, but from a love of 
information. I must, however, conclude this article, already, I fear, 
too long. Any information in my power to give I will be happy to 
communicate ; my address may be learned of Mr. Weale, Architectural 
Library, Holborn. I am, Sir, your most obedient, 

27th December, 1838. 


[The above communication was intended for our last Journal, but 
was received too late for insertion. The wooden pavement in Oxford. 


—— 
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streetzalready indicates our correspondent's predictions; bnt the bad 
success of the experiment is not to be attributed to defects inherent in 
that kind of pavement, but to the unwarrantably careless manner in 
which it has been laid down; another cause of its failare may be 
attributed to the small space allotted for the experiment, the mud from 
the roadway at each end is brought on to it by the horses’ feet and 
carriage-wheels, which keeps it constantly covered with mud or dust 
ag] the other'pavement, whereas the great cleanliness of a wooden 

avement is one ofits prominent advantages, which can only be secured 
by having it for some distance.] 


WHEELS OF LOCOMOTIVE ENGINES. 


Sin, —l beg to submit to the consideration of the readers of your in- 
fluential Journal, a suggestion on the construction of the wheels of loco- 
motive engines, should you consider it of anfficient value to be admitted 
to your pages, It is simply to call attention to the feasibility and unity 
of employing brass as the material for those parts of the engine. Wewell, 
know that in machinery generally, it is eonsidered of great saving in wear 
and tear to prevent the contact of kindred metals, and per it mightbe 
deserving of consideration how far the wear of the rails might be 
lessened by such an expedient. 

Anything tending to promote this object I know will meet with 
attention; and it might perhaps be practicable by the use of brass 
wheels to save the expenditure of metal on the length of rails which 
are more difficult to repair, and therefore more expensive. I do not 
pretend to decide upon the utility of this suggestion or its actual 
economy in working, but perhaps some of your readers who arme en- 
gaged in experiments on railways and have the means of trying it, 
might be induced to ascertain what would be the practical result. 

n machinery, as you know, the contact of homogeneous metals is 
sometimes prevented by the application of leather, but it would be 
absurd to propose such an expedient for adoption ona railway on a 

e scale. It might, however, be well worth experiment on a small 
scale, as elucidatory the laws of friction, low far the applieation of 
leather or other substance to the wheels or rails, by producing a smoother 
surface, would be calculated to diminish the friction. 

Tam, sir, yours, &c., 


HYDE. CLARKE, C.E. 


STUART'S DICTIONARY. 


Sin—In the last number of your useful Journal your correspondent, 
“ A Constant Reader,” while noticing Mr. Brition's Dictionary of 
Ancient Architecture, adverts to the deficiencies of preceding similar 
works ; and, enone oe he names “Stuart’s Dictionary of Archi- 
tecture.” Having had the misfortune of projecting that compilation, 
I am desirous of your permission to say a few words in explanation of 
some of ita manifold imperfections. 

It was originally designed to contain a general collection of tech- 
nical architectural terms, a popular history of the art in all countries, 
and biographical notices of architects; but the engagements of the 
publishers, urging a greater haste in publication than was consistent 
with a careful preparation of the manuscript, I found it impractica- 
ble, under the circumstances, to carry out the design to my own 
satisfaction. The labour of crude and undigested compilation became 

* so irksome, that after hurrying a few of the first sheets through the 
press, and preparing about twenty-five of the engravings, I was glad 
to resign my share of the speculation. Feeling, however, tlie weight 
of my own faults, I was unwilling to run the risk of being loaded, in 
addition, with the editorial sins that might possibly be committed by 
my successor, and I therefore stipulated that the name of another 
Editor should be substituted for mine in the future paris of the com- 

iletion, Some time after this the publishers became bankrupt, and 

thought the book had deservediy died, as it “ made nosign.” The 
letter of your correspondent firat informed me that it had subse- 
quently been revived, and continued, and that too under the original 
title. A peep, a few days ago, into the truly “ finished” Dictionary 
of Architecture, by Robert Stuart, makes me anxious to assure the 
* Constant Reader’ that I am utterly innocent of ninetcen-twenticths 
of its nonsense and plagiarisms. Should eny of his friends be sim- 
pletons enough to buy the volumes, iu the hope of finding that kind 
of information which the title pages say they contain, and in the bit- 
terness of disappointment, proceed from damning the book to perform 
the same duty towards its authors, I entreat the “ Constant Reader" 
to interpose his friendly offices, and direct that one-twentieth part 
only, and no more, of the deserved maledictions shall rest on my 
devoted head in time coming. J am sure he will feel the reasonable- 
ness and justice of my request, when he reflects that for several years 
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past I have, unknown to mpar, borne all the blame of corapiling 
that miserable production. 1 am, sir, your obedient servant, 


ROBERT STUART. 
London, 22d Jan. 1839, 


ON ARCHES BUILT IN CEMENT. 


The custom of turning arehes in cement -has now become rey 
general with engineers, more particularly where t strength is 

wired, as culverts under heavy embankments, and arches of a fla 
elliptical form. It appears questionable whether the additional strength 
acquired by turning arches in cement is real or imaginary ; taking into 
account the great liability to fracture in all brick structures built in 
cement, the least settlement occasions a fracture, by which the adhe 
rence of the cement to tlie brick is totally destroyed, but which would 
not be the case did the cement possess any yielding properties, a 
common mortar. i 

In some cases I have obserréd arches turned in mortar, and a fer 
feet at the crown only built in cement; and again elliptical arches 
built in mortar as high as the Imunches, and the remainder in cement: 
this latter method will doubtless allow the arch to settle in a sligi: 
degree without detriment, in which case it wonld merely have the effec 
of forcing out some portion of the mortar joints; that part in cement 
remaining a compact mass, any rupture in which would occasion it 
destruction. A slight percussive force will often have the effect ol 
rupturing & wall in cement, which would be comparatively harmless if 
built in mortar, 

Tt has often occurred to me, and I now respectfully submit it to the 


notice of engineers, whether in the case of an arch being turned in : 


cement, it would not be preferable to have mortar joints in each rio; 
running quite through the arch, which I suppose would allow of sone 
considerable settlement to take place without injury to the structure :— 
say in the case of a brick arch F, 

half brick ring turned in cement, and as many courses in the remaining 
rings as necessary to allow of a continuous mortar joint from the 
soffit to the back of the arch, The part in cement assimilating to 2 
string course in masonry. 
would possess many advantages over that in present use—-especiall: 
where there would be reason to suspeet a subsidence of the abutments. 

* PETER BRUFF. 
Charlotte Street, Bloomsbury, 
January 90th. 


. 


_ BENNETT'S NEW STEAM ENGINE, 
FOR CAPTAIN COBN'S STEAMEB. 


We make the following extract from a pamphlet, forwarded to us from Ame- 
rica, entitled “ Atlantic Steam Ships” :— 


This vessel, built under the immediate superintendence of Captain Nath 
Cobb, and intended for the Liverpool trade, is now completed, and will be 
re for her first voyage across the Atlantic on the JOth of June (1838).* 

This enterprise was planned and decided upon by Captain Cobb (then of 
the Liverpool packet Columbus) in 1834. He memorialized the legislature o 
the subject, without success ; but, determined to test its practicability, he er- 
tered into a contract with Mr. Phineas Bennett, of Ithace, to supply the 
machinery for his intended vessel before the J5th November, 1836. — Varios: 
delays, however, occurred in performing the same—the engine being co- 
structed on a principle entirely new, the sole invention of Mr. Bennett; but 
had the contract been duly fulfilled, Captain Cohb's vessel, having been buit 
upwards of two pus would doubtless have reached the English docks several 
months before the first voyage of the Sirius to this country. 

Presuming the annexed description of her engine will interest many ef ow 
readers, we copy it ontire :— 

This engino has undergone the scrutiny of great numbers of scientific pro- 
fessors, ingenious and experienced mechanics and engincers, citizens and strap. 
gers: and the examinations have resulted in a general conviction that the 
world is about to realize a new improrement, not inferior to that of Wast and 
Bolton—an improvement that will effect a new era in ocean nevigation, acd 
bring all parts of the world in approximation to esch other. A voyage t» 
Liverpool, it ia believed, may, by the power of this engine, be accomplished in 
ten days, and with only one-tenth of the fuel heretofore required, thereby 
allowing more room for passengers and freight. i 

The following description id drawing, it is hoped, will fully explain bow the 
fire and the water can be brought and continued in actual contact wigh esci 
otber, and, rapidly generating the ateam, still kept in controul, end its potency 
safely directed to propel the ship, or other object to which it may be applied. 

The engine for Captain Ccbb's Liverpool steam-packet, is a double bon. 
zontal high-pressure engine, thirty-five ineb cylinder, and six feet stroke, with 
two blowing cylinders, of half the capacity, worked by the piston-rod of ttv 
steam cylinder passing through the lower or extreme head, and into the blowing 
cylinders; cousequently, both will bo of the same motion. 


* We have not set reecived ‘any intelli ence of this vesec) } - been completes w 
ready for hes intended voyege.— Bo, C. Ñ, k A. Joun ^ p pet pletaj 


" 


having three or more courses in the fint. , 


I imagine that this method of constructio: 
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References.—Pipes, C, with the necessary 
valves attached to the blowing cylinders, con- 
vey the air to the steam generator, whose outer 
case, a, a, Is four feet diameter, and twelve 
feet high, and tho inner case, or furnace, B, is 
three and a half feet diameter, and nine feet 
high. Smoke and feed-pipe, D, is constructed 
with two sildes, e, e, which closes the pipe per- 
fectly tight when thrust into it—their uses will 
hereafter be explained ; fis a cap-valve in the 
steam chamber, placed over a short pipe or 
nozzle on the upper head of the furnace, and 
fitted to its seat perfectly tight, with a rod ex- 
tending tbrough the upper head of the outer 
case; g is the ash-pit below the grate; A, an 
opening into the ash-pit, with a slide to close it 
tight, when necessary. 

Tn order to put the engine in operation, and 
successfully use all the advantages of this gene- 
rator over an other; E will be k " to set 
open the feed and smoke. pi , and the pi 
h ; introduce fuel down the feed. ipe, in he P 
cient quantity, and ignite it. viously fill 
the space between the outer and {nner case 
with water up to the dotted line, half way 
. de the cap-valve f, which will completely 

immerse the furnace; and when steam is generated of sufficient elas- 
ticity to start the engine, say seventy-five pounds per square inch, close 
the pipes D and A, with their respective slides; then start the engine in the 
way, by opening a communication with steam-pipe i; then the blowin 
cylinders will force their charges of air through the pipe C into furnace B, 
partiy taking its course through the mass of fuel on the grates, a sufficient 
quantity being introduced above the fuel to burn the smoke, which can be 
regulated by slides in the brauch pipes, terminating the air-pipe C. You will 
discover that there is no escape for the air thus forced Into the furnace, until 
its elasticity is, by the continued blast from the blowing cylinders, a littlo 
superior to the steam in the steam chamber, when the cap-valve f will rise from 
its seat, and the air, flame, and gases arising from combastion will bo forced 
to pass under the edges of the said valve out into the water; and in this process 
al the beat generated will be imparted to the water, without tho possibility of 
escaping of e 

, By the repeated experiments I havo heretofore made, I fnd tbat one foot of 
ur blown into the furnace to promote combustion, by the expansion it uuder- 
pes md by the addition of the gases and steam, is augmented in bulk at least 

re times its original size, or, to speak bricfly, there is five times as much com- 
Pound steam as air forced into the furnace; consequently, it will take one- 
fifth part of the power of the steam to operate the bellows, plus the friction, or 
this is nearly the power; but I forbear at present, nor is it necessary, to speak 
M large on that subject in this paper. 

Bra careful examination, it will bo seen that the pate of steam will 
wholly depend upon the proportion of tho size of tho blowing cylinder to the 
neam cybader. In my engine now building, the blowing cylinders each con- 
tun twenty cubic fect, the steam cylinders eacb forty feet; but the stcam being 
cut of when the piston has made but ono-half its entire stroke, whick reduces 
its size, as a measure to deal out the steam, to exactly tho size of tbe blowing 
cylinder, the measure of the air forced in by the blowing cylinders being aug- 
mented, by passing through the generator, to fivo times its bulk, has to he 
forced into a space in tho steam cylinder of just its original bulk; it will, 
therefore, exert a force equal to five atmospheres, which will be sixty pounds 
to the sqnare inch above the atmospheric pressure. 

This force, per inch, will not be exerted during the whole length of the 
stroke of the piston, but only half way, or to where the steam is cut off; and 
at the end, its elastic force is reduced to about twenty ' pounds, which will make 
the ave ure pounds per square inch, and the piston contains 962 
square inches, whieb multiplied by 50, will produce 48,100 pounds—the whole 
average force the piston moves with. It is calculated to have the engine make 
thirty-five double strokes per minute; hence, the pistou wiil move 420 feet per 
ume time, which multiplied by 48,100, produces 20,202,000 pounds: the 
weight that the piston would lift one foot high per minute, divided by 33,0001 
being what a horse-power is estimated at, gives 612 horse-power for each 
tteam-cylinder. But the power abstracted to operate the blowing cylinders 
and overcome the friction, I allow nearly equal to the power of one of the 
cylinders; therefore I estimate the power of the engine at 612 horse-power, 

The amount of fuel consumed will depend upon the amount of air forced into 
the farnice by the blowing cylinders, and my two blowing cylinders, at eve:y 
Tetolution, would force in 80 feet, if there were no leak either in piston or 
hes, end no s between said piston and valves for the air to compress in, 
1nd sot be whol ly forced out; therefore, probably not more than 75 feet will 
i ree each revolution of the engine ; and as it takes all the oxygen con- 

in 175 feet of atmospheric air to burn one pound of carbon, and 525 
fet to bam ono pound of bydrogen, I am of opinion, that to allow 225 feet to 
to burn one pound of fuel, will not be allowing too much ; and, 
a Whore stated, 75 feet will be forced into the furnace at each revolution, it 
vil therefore take three revolutions to burn one pound ; and, asa cord of yellow 


Pie about 2,100 pounds, it will take 6,300 revolutions to burn ene cord, 
which, Gvided by 36, the motion of the engine per minute, will give three 
Wen lat ent cord—srhieh, compared with the engine of the eteimer Erie, on ` 


the Hudson, of little less or nearly the same power (600 horse-power), will 
conira es cords in ten hours, or twelve cords in the same time my engine 
will one . 


RESTORATION OF GOTHIC WORKS IN AUSTRIA. 


We find that the attention of the Austrian government has been attracted 
from the research of classical ruins to the restoration of their own finc Gothic 
monuments, some of which threatened to be equally lost. When we remem- 
ber the expense which was employed in the antiquities of Pola, Spalato, 
Aquileia, Trieste, Venice, Verona, &c., we are justified in entertaining ge 
expectations from this zealfor their national architecture. We do not know 
whether this is one of the fruits of the French mania for the Renaissance, but 
at any rate it forms an accession to the extension of that taste for the Gothic, 
which already in France and Northern Germany seem to promise the revival 
of this glorious style. Few countries are more interesting than those of the 
Austrian empire to the student of medieval architecture, for they stand upon 
that debatable ground where the Moorish and the Byzantine influence both 
exercised control, and where the churches are not less interesting from proper 
Gothic monuments, than from the relics of those arts which Greece, even when 
expiring, poured forth oa the western world. 


SOUTH EASTERN RAILWAY 
WORKS NEAR DOVER. 


Communicated by an Engineer on a'tour of inspection of the Public Works in 
Great Britain. 


The works upon this line of railway, onder the charge of Mr. Cubitt, are 
now proceeding with vigour, and present a thorough business-like appear- 
ance, indicating a decision on the part of tho company to complete with as 
little delay as possible this line of railway, which, as the great continental 
outlet of the kingdom must, when completed, assume an important station 
among the principal lines of internal communication. 

At Dover the works which are under tho charge of Mr. John Wright as 
resident engineer, are very extensive and also of peculiar interest; they con- 
sist of the formation of double (or parallel) tunnels, together with open 
galleries along the face of the extensive and magnificent range of chalk 
cliffs which extend from the harbour at Dover to the Martello towers east- 
ward of Folkstone. This very interesting portion of the line is being divided 
into six spaces of unequal extent, threo portions appropriated to tunnels, two 
to the open gallerics alternating with the tunnels, and tho sixth to an open 
cutting along that remarkable place tho Warren, which is an undercliff 
occasioned by a scttlement of the chalk streta during one of those great con- 
vulsions of nature, which causing both subsidence and elevation of the ernst 
of the earth, bas put us in possession of her internal wealth, and given to the 
science of geology its high importance. . 

The eastern tunnel terminates at the Dover side of Shakspeare's cliff, 
where the cutting to form the face of the tunnel will be about 110 feet, the 
immense masses of chalk rock required to be removed from this spot, and 
from so great a height, has led to a very extensive use of gunpowder for this 
purpose, and masses containing upwards of one thousand cubic yards of 
chalk are at one blast precipitated from the summit to the beach below, there 
to be levelled for the formation of an embankment leading to the terminus on 
the quay. We were fortunate enough to witness two of thess blasting 
operations on the 12th of January, the masses to be removed were nearly 
cubes containing about 700 yards each, and isolated from the great body of 
the cliff, by excavating from behind them a sufficient space for the workmen 
to pass and repass conveniently; at tho foot of the mass to be overthrown, 
in the above-namod excavation, two borings were made downwards, forming 
an angle of about thirty degrees with the perpendicular, each boring being 
fifteen foet deep; these were then filled, first with six inches of tow at tbo 
bottom, then 50lbs. of gunpowder was poured in, and lastly the holes were 
rammed to the top with rubble chalk around an iron rod, which, npon being 
withdrawn, left a hole from the surface to the charge to contain the priming, 
which consisted of fine gunpowder; in ono of the holes of the second mass 
to be overthrown, the priming was conveyed to the centre of the charge by a 
pewter tube -inch bore, similar to those used as gas pipes: this was done by 
way of experiment, and appeared to answer better than priming in the 
common way, which communicates with the top of the charge only instead 
of the centre. When all was ready and the order for firing the train given, 
& most animated scene presented itself along the extensive face of the cutting 
the workmen, amounting in number to about 170, were seen scrambling and 
climbing along the almost perpendicular face of the cliff, to attain a respectful 
distance from the scene of action. In a few seconds after the ignition of the 
train, a rumbling sound, like that of extremely distant thunder was heard, 
and the next instant the whole mass was lifted bodily from its base, and in 
falling again, it cleft asunder from top to bottom, and opening, erumbled to 
Yragments, which poured like a torrent down to tbe beach. The charge being 
inserted obliquely (below the mass to be overthrown, as before described), at 
the same time that it lifted it up, forced out at least 300 yards from below 
ita base, making a total of not less than one thousand cubic yarde of chalk 
removed with one blast, and if both cherges had gone off simultaneously, as 
was intended (there having been a perceptible interval between the ex- 
plosions), a much greater effect would in all probability have been produced, 
as it was, however, estimating it at 1000 yards, and allowing the specific 
gravity of chalk to be 2:3, as stated by Dr. Mantell, ws have for the weight 
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of chalk thus removed with 100ibs. of powder, no less than 1,748 tons. In 
a few minutes after the first explosion, the signal for firing was again given, 
and the second mass similarly followed the first; thus this immense work, 
which if executed by manual labour only would be very costly, is now 
carried on at a comparatively trifling expense both of time and money. 

The double or parallel tunnels are being formed by first drawing a heading 
six feet high and four feet wide, the top of each heading being within two feet 
of the intended roof of the tunnel, the headings are worked in opposite 
directions from shafts sunk from the surface above, and the excavated chalk 
is removed by side headings or driftways at right angles to the direction of 
the tunnel and Jealing to the face of the cliff, whero it is thrown into the 
sea; a trainway is formed along these drifts having an inclination of 1 in 30; 
the waggons when loaded from the heading are casily pushed by one man 
down the trainway to the face of the cliff, he teems its contents into the sca, 
and npon such an inclination is easily able to push the waggon back again 
into the workings for another load; by such judicious arrangements the cost 
of the earthwork of the tunnels is reduced very cousiderably, compared 
with that of similar great undertakings. Upon an examination of these 
works we could not but notice the precision with which the direction of the 
various headings had been preserved during the excavation, for we could not 
discern tbe least deviation from the right line whero the workings met from 
opposite directions, 


REPORT OF THE ENGINEER TO THE DIRECTORS OF THE 
LONDON AND BRIGHTON RAILWAY. 


GENTLEMEN,—The state and condition of the Works up to the present time 
are as follows: 


On Contract, No. 1.—The contractor has completed the bridge at Combe 
Lane, and has cut through the high ground in the late Mr. Chollett’s land, and 
formed the embankment across Birdhorst Lodge, and cut through the hill 
beyond, and built a bridge over the lane on the sonth of the hill, and the 
embankment is carried some way over this bridge. 

An occupation bridge is also built, and the road formed undcr it. The 
Works here are so well put together, that the temporary rails will be immedi- 
ately laid down for half a mile, and then the long embankments will bo more 
rapidly proceeded with. 

The works are also commenced at the junction with the Croydon railway 
up to the cross-roads at Croydon common, and the contractor has laid in a 
large supply of materials for the remainder of the bridges, which will be com- 
menced as soon as the weather is sufficiently settled. There are at present 
employed on this contract 170 men and 13 horses, 


Contracts, Nos. 2 and 3, are let to one contractor. All the cuttings but 
one on No. 2 contract are in active execution: the Coulsdon.road bridge, and 
the ocoupation bridge No. 5, are nearly complete; the approaches will be 
finished in a fow days: the culverts and brickwork are all in progress, and 
the temporary rails will in a short time be laid upon a great portion of the 
work. 

Considerable progress has been made in the excavations of No. 3 contract, 
and although the contractor onght to have done more work in the time, yet the 
want of lodging and accommodation for the workmen has been a great draw- 
back to him, butas buildings are now erected for the extra accommodation 
of above eight hundred men. I shall compel bim to use his utmost exertions. 

There are at present, however, employed on theso two contracts seven hun- 
drei and fifty-four men, and thirty-two horses. 

Contnact, No. 4.—MrRsTHAM TUXNEL-—The contractor has got all tho 
shafts but one sunk to the bottom of the Tunnel, aud that one is sunk to the 
level of the top of the Tunnel. 

The driftway between the shafts is in progross, that between the trial shaft 
at the north end of the Tunnel and the first working shaft is completed, as 
well as the driftway between the trial shaft at the south end of the Tunnel 
and the last working shaft. This Tunnel is perfectly free from water, and 
the chalk !s exceedingly hard and compact. 

There aro at work ou this contract 162 men and 9 horses. 

The extra contract at Merstham for the diversions of the turnpike jroad is 
proceeding in a satisfactory manner, although the contractor was at first 
deleyed by not having possession of the Merstham tram-road. 

There are 120 men and 36 horses at work on these roads. 

Contract, No. 5.—The contractors have been at work little more than 
one month, and they have commenced npon cuttings Nos. 1 and 2, and on 
the side entting for the large embankment on Earl's Wood common. The 
bridge over the mill-stream at Merstham is nearly completed, and they are 
proceeding in & very satisfactory manner. I am informed they will have 
possession of some land they require for temporary purposes in about & week, 
when they will be enabled to make greater progress. 

There are 337 men and 28 horses at work upon this contract. 

Contract, No. 6.—The contractors have been at work on this contract 
about one month, and as they have only possession of part of the land, are 
obliged to confine their operations to the side cutting on the Low Lands at 
Horley. They have fenced off most of the land they are in possession of. 

There are at work on this contract 158 men and 10 horses. 

CowrRAcT, No. 7.—The contractor is at work upon the cuttings that will 
require the longest time to execute, and is going on in a very satisfactory man- 
ner. About three miles of this contract, is of so light a description of work, 
that it is not necessary at present to enter upon it, 

There are at work 220 men and 10 horses. 
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Cowtract, No. 8.—BALcoMBE TUNWEL.— There are five working shafts at 
this Tunnel, besides two trial shafts which arg sunk down to the bottom of the 
Tunnel, as well as two air shafts: one working shaftis finished. Two others 
are sunk down within five yards of the top of the Tunnel, another within 
14 yards, and the third within 20 yards, and they are all proceeding might 
and day. 

The water here hasbeen found in greater quantities than I anti , I have 
therefore caused an adit to be driven up from the Brook Course, about 350 
yards long, which is finished, and has tapped the water at the level of tbe 
bottom of tho Tunnel, which it carries clear off the workings as fast as we 
get them opened out. 

The driftway at the south end of the Tunnel has been completed to within a 
few yards of the first working shaft, and lays the work dry as it prooeeds. 
The driftway is also going on between the north trial shaft and the northern 
working shaft. The total length of driftway at present complete is 280 yards 
in length. When the driftway is finished the whole of the water will run of 
of itself, and the Tunnel for ever afterwards be perfectly dry. 

The contractor has at present 225 men and 15 horses at work upon this 
contract. 

Contracts, Nos. 9, 10, 11, anp 12.—These contracts are all jet, and the 
contractors are actively engaged in casting up brick earth, preparing materials 
and getting them to the ground, to commence the work immediately the 
weather will permit. 

Contract, No, 13.—This contract was entered upon last September, and 
the cóntractor has pushed on the work with spirit, and has made a con- 
siderable advance with the cuttings and embankments. He has completed 
and ballasted half-a.mile of road, ready to receive the permanent rails, which 
are in course of delivery. He has also a very large quantity of temporary 
rails. 

The contractor has 300 men, 30 horses, and 60 waggons at work on this 
eontract. 

No. 14 CourRAcT—CLAYTON ToNNEL.—Thero are 10 working shafts at 
this tunnel, besides a trial shaft at each end; five of the working shafts are 
complete, four nre sunk to the top of the tunnel, and the remaining one is 
within about 18 yards. 

In sinking the tuial-shaft at the north end of the tunnel, an impervious 
strata was found cropping np to the north, which prevented the water running 
off. J therefore ordered an adit to be driven up from the low ground to the 
trial shaft, which when cut through the impervious strata on a level with the 
bottom of the tunnel, will let off the whole of the water, and no more can in 
future accumulate. 

The driftway between the shafts is being driven, and has been opened out 
between two of them. The chalk is firm and hard. 

The contractors have at present 143 men and two horses at work on this 
contract. 

The Company have obtained possession of lands for making bricks for the 
Tunnels und other works at convenient situations, and brick earth has been 
cast up, and early in the spring there will be a large supply ready for use. 

Contracts, Nos. 15, 16, anp 18.— These contracts extend from the 
south end of the Clayton Tunnel to the station at Brighton, as well as the 
station itself, and are all now advertised, and willbe let on the 14th of March next. 

Contract, No. 17.—Tnx SiroRggEHAM BnaNcH,—The contractor has pro- 
ceeded much to my satisfaction. He has got most of the bridges built, several 
cuttings arc opened, and the embankments formed, 24 miles of road are formed ; 
the ballast is being put upon it, and the permanent rails will be leid down 
immediately. 

A locomotive engine has arrived at Shorcham, which will be at work upon 
the line as soon as tho rails are laid. This will materially expedite the farm- 
ing of the embankments, and I expect this contract will be completed in 
September next, when the Shoreham branch will be opened to the public, 
which will be of great advantage in conveying materials for the maim Jine. 
The contractor has at present 280 men and 40 horses at work. 

A large supply of rails, blocks, sleepers and chairs have arrived, and more 
are daily expected. 

Tho following is a summary of tho number of mon and horses employed 
on tho whole of the works:— 


No. Men. Horses, 
On Contract.cccscsscccocververese D snosso 170 oesene 13 
2 ... 468 ..... 93 
9 ..e. 286 .... 9 
4 £e 162 ...... 9 
Turnpike-road diversions at Merstham De. 120 ...... 36 
On Contract...ccccnccccseccsverse © esos S37 cesses BS 
6 ...... 158 ...... 10 
7 e.» 10 
8 e. US 
13 eO 30 
14 ...... 143 ...... 2 
07 ...... 980 ...... 40 
po 225 


This amount is exclusive of men casting and preparing brick earth. 


The works now let and in operation extend over a distance of 414 mika, 
and are to be finished by the middie of August, 1840; and I cann 


thie Report without expressing my satisfaction at the rapid of ux 
works. Tam, Gentlemen, your most obedient . 
London, Jan. 16, 1639, JOHN V. CE. 
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GREAT WESTERN RAILWAY. 


[We trust that the importance of the following reports will be a 
sufficient justification for having occupied so many pages of the 
Journal We had intended to have made some remarks thereon, but 
in consequence of our correspondent, * An Old Engineer," having so 
ably commented upon them, we have refrained, for the present, 
saying any thing further on the subject.] 


EXTRACTS FROM MR. WOOD'S FIRST REPORT. 


'The increase of gauge has been from 4 feet 84 inches to 7 feet, and the 
prominent reasons assigned for such a departure from the eommon width, is the 
attainment of a higher rate of s igcreased literal steadiness to the 
carriages and engines—a diminution of the friction by the use of whecls of a 
larger diameter—and a greater space afforded for the works of the locomotive 
engines. 

The deviation from the ordinary mode of constructing the railway, has been 
tLe substitution of continuous longitudinal timbers, with piling at certain intervals, 
and cross transomes ; with iron rails of a particular form screwed down upon 
the longitudinal timbers. 

The additional width of gauge has increased the breadth of the entire track 
of the railway between the outside of the rails of the two lines (including the 
breadth of the rails) from 16 feet 3 inches to 20 feet 10 inches; consequontly 
all the works connected with the formation of the read will be increased to a 
certain extent, but not in p ion to the abovefigures. The plan of continuous 
wooden timbers and piling also involves an additional cost beyond that of forming 
railways accordiug to the ordinary method. 

The quom submitted to me for consideration, therefore, appear to me to 
be shortly these ; are the advantages professed to be obtained by this departure 
from the ordinary plan of construction of railways and increased width of gauge, 
realized? to what extent——at what additional cost—and are the advantages an 
equivalent for the increased cost of forming the railway according to this plan, 
viewing the whole subject in connection with the present state of the works ? 

. Acting upon the principles hereinbefore explainod as to the mode of 
conducting the inquiry, it was my object, as much as possible, to subject all, or 
as many as could be, of the properties of this railway as contrasted with others, 
to direct experiment; certain advantages are stated to be derived from this 

e from the ordinary width and plau of constructing railways, and the 
circumstance of 23 miles of this railway having been opened, and having been 
in operation since the 4th Jone, appeared to me to afford an opportunity of 
subjecting to the test of experience, and of obtaining correct and indisputable 
results by carefully conducted experiments, that which rested on conjecture, or 
casual observation, 

It is perfectly true that a daily opportunity has for some time existed of 
observing the rate of travelling with tho poseiget trains on your railway, by 
which some result of the rate of speed accomplished, or likely to bo realized 
when a greater length of lino was opened might be obtained, but the engines on 
the Great Western differ in many respects from those employed on other rail. 
ways, and also from each other; if, therefore, extended observations had been 
made on the rate of travelling, it was necessary to distinguish what was due to 
tbe road, and what to the engines, and if any increased speed or greater per- 
formance was accomplished, whother such wes applicable to the railway itself, 
or to the particular construction of engine only, and whether, by the application 
of similar engines to other railways (if practicable), the same results would not 


If this had been done, no doubt important and valuable information would 
liave been obtained, but that would have been, in fact, the very sort of inquiry 
by your own «n which you have determined to entrust to others; and it 
may be romarked, that if the inquiry had been conducted by yourselves, it could 
not have been at all conclusivo or satisfactory in the comparison with other 
rail ways, and without such comparisons it would have been useless, 

At the first outset of tbe inquiry, it therefore appeared to me necessary to 
institute a set of experiments, to ascertain the actual performances of the loco- 
motive engines upon your own railway ; with this information carefully obtained 
we then had the real working powers of the railway; by employing hea 
loads, we obtained correct data for determining the maximum weight which 
the engines, then upon the railway, could drag, at determinate rates of speed ; 
and by subjecting the engines to very light weights, we likewise determined 
the maximum rate of speed with certain known loads; and by recording the 
quantity of coke consumed and water evaporated in each trip, we also ascer- 
tained, with considerable accuracy, the comparative cost of motive power in 
dragging different loads at different velocities. 

These experiments appeared to me to be highly necessary and valuable, 
inasmuch as whatever difference of opinion might exist (in the absence of 
correct experiments to ascertain the fact) as to the friction of the carriages, or 
resistance of the road as compared with others, these experiments, by deter- 
mining the real practicable expense of working the railway, would at once 
ascertain what increased rate of speed could be accomplished, and at what 
additional cost of motive power such higher ratos of speed was attained. These 
experiments would, in fact, anticipate, so far as the powers of the engines 
reached, tho experience of some years of regular work upon the railway, and 
with more correct results, On my arrival upon the linc on the 17th instant, I 
therefore commenced a series of experimenta on the working powers of the 
engines, whieh were continued under my own observation during the ten days 
I vemaained there, and are now in operation, and will shortly be completed by 
persons in whom I have perfect confidence. 

Jt would be premature, to say the least, at this stage of tbe inquiry, to give 
any results «d from experiments not yet complete; but it may bc some 
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gratification to the proprietors of this great work to state, that one of the 
engines, the North Star, accomplished an average performance from London to 
Maidenhead and back, of dragging 180 tons, including engine and tender, at 
the rate of nearly 30 miles an heur, and that on some occasions, for short 
distances, a rate of 45 miles an hour was attained. 

When the powers of the locomotive engines and capabilities of the Great 
Western Railway are thus obtained, in order to comply with your instructions, 
and contrast tbis information with the capabilities of other railways, it will bo 
necessary, in order to arrive at correct and conclusive results, that we should 
have the result of a similar set of experiments made upon railways of the 
ordinary construction. Altheugh isolated experiments have been made by 
different individuals on several railways, and although I have made several 
myself, it does not appear to me that a set of experiments have yet bee» made 
sufficiently extensive and varicd to fully develope the capabilities and powers of 
other railways, so as to form indisputable data for contrasting with the experi- 
ments made upon the Great Western. The directors of the London and 
Birmingham Railway, in the most liberal manner, granted me full permission 
to make any experiments on their railway, consistently with the noninterruption 
of their traffic; and Mr. Robert Stephenson, the engineer in chief, kindly 
assisted me all in his power, and furnished me with some experiments he had 
made on that railway, on a former occasion. I deem it, however, my duty to 
state to you that I do not think the informatiou I am in possession of is suffi. 
ciently extensive or conclusive as regards other railways to enable me to make 
a comparison with the performances of the engines on the Great Western, so as 
to arrive at an incontestible conclusion, nor do I think it right that I should go 
into a comparative statement at all, unless the data be equally conclusive or 
carefully deduced on both sides. The information | at present possess does not 
enable me to go further than report to you the performances of your engines 
on the Great Western Railway; and if it be your wish that I should comply 
fully wit your request, and contrast their powers with the performances on 
other railways, it will be necessary that some experiments, similar to those 
performed on your railway, should be instituted on some of the ordinary ruil- 
ways ofa different width of gauge. It will not be necessary that the experiments 
on those railways should be equally numerous, as the engines on the other 
railways are genorally of one description, and consequently one or two sets 
carefully conducted will be sufficient. It may be asked what practical advan- 
tage will result from all these Spain to the interest of the proprietors of 
the Great Western Railway? The answer is shortly this: it is admitted that 
the construction of that railway involves an increased capital; it is, therefore, 
quite necessary to determine what are the additional advantages, in a practical 
point of view, resulting from this mode of construction, and whother the 
advantages are greater or less than arc cquivalent to the increased cost of 
construction, 

These observations apply more particularly to the plan of construction of the 
Great Western Railway generally, and to the capabilities of the entire system, 
or to the increased gauge, and the mode of construction combined ; bnt it is not 
necessary to the adoption of an increased gauge, that tbe railway should be 
constructed on the plan adopted by Mr. Brunel; it may be con. 
Btructed on some modified plun of that system, or it might even be 
constructed on the plan of the London and Birmingham, or Grand Junction 
railways, Neither is it absolutely necessary, if'an in gauge be deemed 
advisable, that such increased gauge should be precisely seven feet; all these 
are te and distinct questions, requiring different and distinct investigation, 
and, therefore, the simple acquirement of correct information of the comparative 
capabilities of the Great Western Railway in its present state, with the other 
existing railways does not appear to me to comprire the whole question; it 
appears to me to admit of inquiry whether the width of gauge adopted by Mr. 
Brunel is or is not that which conduces most to accomplish all the objeets for 
which a departure from the more established width was deemed advisable, and 
also whether the mode of construction of the railway is the beet that can be 
devised, er in what way it can be improved, consistently with the objects 
Tequired to be attained, and with due regard to economy. 

he plan adopted by Mr. Brunel, as previously stated, consists of longitu- 
dinal timber bearings secured by piles at proper distances, with cross transomes, 
douhle at the joinings of the longitudinal timbers, and single at the intermediate 
piles; and upon these continuous bearings iron rails of a particular form aro 
astened by screw bolts. 

It bas been alleged that: one of the objects of the increased gauge was a 
greater stability to the carriages, and consequently less vibratory, or greater 
smoothness of motiou to the passengers; it appears to be, therefore, one of 
the subjects of inquiry how far this is realized, —whether such a desideratum 
is accomplished, —and to what extent. Keeping in view the principle set out 
with in this inquiry, of, if possible; subjecting to cxperiment mechanically every 
minutia, rather tban to rely on opinion, or the more fallacious evidence of our 
senses, I had constructed an instrument for mensuring and record ag npon 
paper all the oscillations or vibrations of the carriages, from one end of the line 
to the other; and by transferring this instramont to tho carriages of the ordi- 
nary railways, incontrovertible evidence is obtained, and such as can be appre- 
ciated by any one, of the relative vibratory motion of the carriages on tho 
Great Western Railway, compared with the motion on other railways. 

We have thus produced a diagram upan paper showing the number and 
extent of the vibrations of tho carriages, and bence it can not only be ascer- 
tained if there does exist less motion on this railway than on others of a less 
width of gaugo, but to what extent: and this is thus made capablo of being a 
subject of arithmetical determination. 

t was soon found, however, and this shews the importance of this mode of 
investigation, that the motion of the carriages on railways was a compound one ; 
that besides a vertical motion, it was composed of an horizontal oscillatqry 
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motion sad of a transverse undulatory motion combined; and it appeared, so 
fer as we could depend upon observation, that less of one description of motion 
existed on the Great Western Railway, and more of the other, than upon the 
ordinary railways; it therefore became n. , and of some importance, to 
measure and determine each of these motions distinct from the other, not 
merely for idle curiosity, but for the purpose of ascertaining the causes of each, 
and having done so, to attain the first step towards accomplishing a remedy. 
AJl this applies to the compound action of the rails and the carri ; and it 
will be seen that such a complication of motions required not only time but 
extreme labour end attention to investigate. 

We now come to, perhaps, the most important consideration, that of the 
construction of the railway ; this;is the substitution of longitudinal continuous 
bearings of timber, with piling, instead of isolated stone blocks, or transverse 
timber sleepers, or, indeed, continuous timber bearings without piling. 

The investigation of this part of the subject, according to the principles laid 
down in this inquiry, was attended with extreme difficulty. 

The first subject for investigation was, the relative firmness or solidity of 
base exhibited by the continuous bearings of timber with piling, and compared 
with stone blocks, or centinuous bearings without piling ; to determine this, 
I had an instrument, or deflectometer, made, which being placed underneath 
the rail, measured the amount of deflection when the trains or known weights 

d over, and the more accurately to determine the precise action of the 
load in passing over the rails, I employed three deflectometers at the same time. 
The motion of one with the other was effected hy a rod between each instru. 
ment, one was placed underneath each of the supports or transomes opposite 
the piles, and one in the middle of the reil; and by a similar contrivance to 
that employed in the instrument for measuring the oscillation of the carri 


I got a tracing of the deflection of the ralls recorded upon paper, and thus. 


obtained correct diagrams of the deflection at each of the places at the same 
moment of time. 

By subjecting the rails with piling in all their varieties, and also continuous 

gs of the same scantling of timber without piling, to the deflectometer, I 
obtained a measure of the relative firmness or solidity of base of these two 
varieties of construction ; and by likewise employing the same instruments to 
measure the deflection of the rails and depression of the blocks, or croes 
sleepers, on other railways, I thus obtained the relative firmness of base of 
all different modes of construction, and these diagrams being capable of 
being transferred to, and embodied in a report, and measured with undoubted 
eccuracy, will enable any one to pass their own judgment upon the relative 
firmness of base of those different plans. It will at once, however, be seen, 
ibat admitting we have obtained the relative firmness of base of the existing 
p of construction of tho Great Western Railway compared with that of 

own pes of construction of other railways, the degree of stiffaess developed 
by the former, comprehends both the section of the timbers, and that of the 
rails; and that such a plan of continuous bearings, either with or without 
filing, does not necessarily imply the use of that particular form of iron rail ; 

was therefore necessary to determine what part of the deflection was due 
to the timbers and what to the particular form of rail. To accomplish this, I 
purpose having these rails removed, and the same rails which were subjected 
fo experiment on other railways, where stone blocks or cross sleepers were 
used, substitoted ; when the deflection will be again measured. By a combina- 
tion of these experiments in all their varieties, I expect to arrive at resulte 
which, not being matter of opinion, but facts, deduced from carefully-conducted 
and self-recording experiments, cannot fail of producing the most important if 
not conclusive results. 

In ently of those experiments, to elucidate all the minutiz of action 
of the different parts of the system of railway mechanism, and others, which it 
is not necessary at this time to enumerate, I subjected to experiment, so far as 
the means and circumstances afforded me, the resistance und friction presented 
by the Great Western Rails to the passage of the carriages and engis along 

em; and by pursuing a similar course of ezperiments on other railways, we 

shall thus have valuable corroborative evidence to that of the experiments made 

with the engines, of the relative resistance of the Great Western Railway, 
with that of railways of the ordinary width. 

j ith the exception of some experiments on the London and Birmingham 
Railway, made on my survey, and which were not sufficiently varied or 
sufficiently numerous to afford conclusive results, we still require further 
evidence of the resistance of the carriages and engines on other railways, to 
compare with those made on the Great Western Railway, in order to arrive at 
conclusive results, or indeed to enable me fully to comply with my instructions 
for this inquiry. 


REPORT OF JOHN HAWKSHAW, ESQ. 
To the Directora of the Great Western Railway. 

GixTLEMEN,—Your instructions of the 5th September are to the following 
effect :—That you are desirous of obtaining my assistance in coming to a 
sound and practical conclusion as as to your future proceedings, directing my 
attention to those points which may be said to constitute the peculiar features 
of your railway, as contrasted with others, including the construction and 
efficiency of your engines, as well as every matter connected with the loco- 
motive department. 

My attention is also called to the bridge at Maidenhead, as to fts construc- 
tion generally, and as to the means proposed to remedy an existing defect in 
one of the arches. To arrive at an opinion, I am desired to undertake an 
examination of that portion of the line now completed, and investigate the 
Tesuk of the whole system which has been adopted. 


Te me to & proper conclusion, it appeared to me ta be necessary that J 


should make myself acquainted with the general cbaracter of the whole line, 
and consequently I have been over its whole length to Bristol. Tt seemed 
also desirable that I should inform myself, as accurately as poesibie, as to the 
traffic to be expected upon it generally, and in the aggregate, for this certainly 
forms one of the most essential features of all lines. 

The question seems also to require a still more extended view than this; 
the district into which it goes has to be glanced at; the ares and extent of 
population, which may be looked to for collateral traffic, has to be seen ; and 
these have to be compared with districts through which other linea bave bees 
made, and where other lines are at work. 

The necessity of such a view of the question became apparent to me, 
because, on coming first upon your road, that which immediately strikes is, 
the enlarged capacity of all things, engines, carriages, and road. And the 
existence of such an arrangement pre-supposes, in my view, an equally en- 
larged traffic; trains of much greater weight, and of a greater number of 
passengers than elsewhere. In short, though not to an equal degree, the 
difference between your arrangements and those of other railway companies, 
is something like the difference between a canal for barges and a canal for 
ships; and this comparison will not be extraordinary, should it appear that, 
taking your gradients into tbe question, your locomotives have twice the power 
of those on other lines; and the contrast will not have been useless, should 
it be shown that it would be a parallel case to build a ship of 200 tons 
burthen, when there was no probability of ever obtaining a cargo of baf 
the weight. 

Further, I may extend these preliminary remarks by observing, that the 
object which I presume you to bave in view is, (after paying a due regard to 
to the accommodation and convenience of the public,) to carry out your mes. 
sure in sucb a manner as shall be most conducive to the interests of those 
who have invested their property in it. That this should be your object 
there can be no doubt, and I wish to place It here as the desideratum, because 
it is one thing to design that which shall be pleasing in outline, and grand to 
dimensions, and it is altogether another thing to design that which, under all 
tbe circumstances, sball best answer the end in view ; one of those ends 
being to obtain a return forthe capital invested. 

Tam desirous that it should not be thought that I am here pre-judging the 
question. To all questlons there are conditions, and | only wish it to be 
clearly understood what are the conditions of the question, whicb, as 1 under- 
stand it, this report professes to consider. And they may be repeated, that in 
carrying out tbe measure, tbere is to be the fullest regard to the wants and con. 
veniences of the public ; but also a constant regard to the prospects and ex- 
pectations of tbe shareholders. 

Now, it will not be difficult to show, that the legitimate interests of there 
two parties are one. 

The profits of a railway are determined by the ratio of the proceeds to the 
cost; if the latter he greatly increased, it becomes almost imperative on tbe 
proprietary to increase the former, either by curtailing the accommodation, or 
by increasing the cbarge to the public. Tbe public, therefore, is interested 
as much in the economy of railroads, as in the economy of ma- 
nufactures; in the one case, if it be in fabrics, it wil cause a 
reduction of the price per yard; In the other case it will cause a 
reduction in the rate per mile. And if the public, in the extended sense of 
the word, is to be benefited by economy being exercised in the construction 
of a railway, the public, in a more limited sense of the word, or the more 
immediate district through which the line passes, will derive still greater 
advantage. 

Suppose, for instance, that tbe problem to be solved was, to give tbe great- 
est impetus to the trade, and the greatest advantage to the town of Bristol. 
The way to solve this problem, I think, would be, to connect it with the me- 
tropolis by a road on which parties could be carried for tbe smallest sum, and 
ata velocity not inferior to that at which tbey can be carried in any other 
direction. Now the cost at which a party can be carried will be as tbe in- 
terest on the capital ezpended added to the cost of working the road. 

For instance, call tbe gross revenue of a road paying 10 per cent., 100; 
and call the cost of working 50 per cent. ; 50 will then be left to pay 10 per 
cent. on a capital of 500; double the capital, and it reduces the profit to 5 
per cent. 

The capital ought not to be doubled, advisedly, therefore, unless one of 
these two things is to be accomplished by it; either that the cost of working 
be reduced to nothing, or that the gross proceeds to be doubled. Should the 
capital be increased without effecting any material reduction in the cost of 
working, tbe consequence will be, that, to increase the proceeds, the rates 
must be raised; and this may or may not be effectual; for an increase of 
charge beyond a certain limit will not increase the proceeds. If it should not 
be effectual, the shareholders will suffer. If it should be effectual, the public 
will suffer, by having to pay the bigher rates. 

If, supposing in the case of a railway only partially constructed, it should 
turn out that the traffic had been as much under-rated as the cost of tbe lise 
had been increased, and that still a profit of ten per cent. would accrue, yet it 
proves only this, that though in the one case, by good fortune, a profit of 10 
per cent. will be obtained, in the other case a profit of 20 per cent. would 
bave been secured. 

I would not apply this species of illustration to cases where the cost is in- 
creased of necessity ; I would only apply it to cases where the increased ex- 
penditure is for some specific object ; such as the attainment of much flatter 
gradients, or of very Pigh velocitles, or of much greater dimensions; which 
may or may not be desirable, according to the result when tried by this rule. 

Now supposing this species of test be applied to one great object which you 
appear to have [n vlew--tbe reduction of a great portion of your line to & 
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practica! level, for the ostensible purposs of obtaining higher velocities, or 
diminished resistance, 

Between your maximum parliamentary gradient, which was 1 in 528, or 
10 feet per mile, and your present proposed gradient, which is 1 in 1320, or 
only 4 feet in a mile, the question stands thus. 

Calling friction, resistance from the atmosphere, &¢., 10lbe. per ton, and 
adding gravity, the resistance on 1 in 528 will be 14. 21bs. per ton, on 1 in 
1390 it wil) be 11 71bs. per ton, making a diminution of resistance, when 
ascending, of 17 per cent. Now, supposing your railway was one inclination 
throughout between the extreme termini A and B ; in rising from A to B the 
increased resistance of 17 per cent. would be felt, and a corresponding in- 
crease of steam would have to be expended; but in descending from B to A 
there would be a diminished resistance in the same proportion, and a smaller 
quantity of steam would be required ; and in such & case, as it regards cost of 

working, there would be very little advantage i in one gradient over the other. 
The maximum load that an engf® could draw on an incline of 1 in 528, 
would be less than on lin 1320; but on an incline of 1 in 528 all average 
loads could be taken. 

On an incline of 1 in 528 also, to carry the same load, an engine would 
have to be a trifie heavier than on | in 1320; but on 1 in 528, to carry full 
average loads, an engine could be made of as light weight as they ever are, 
or perhaps can be made, consistent with the requisite strength. 

If, sastead of having one inclination, the line consisted of a series of in- 
clinations greatly undulating, the advantages of the flatter line would approach 
nearer to the 17 per ceot.; not but that it would still follow, that in going up 
the steeper gradients there would be increased resistance, and in going down 
there would be diminished resistance in equal proportion: yet in practice it 
has been found, tbat unless the inclines be of very great length, advantage 
cannot be takten of the diminished resistance in going down, as regards steam ; 

for it ia not wanted to an equal extent, yet a great portion is wasted 
by blo off at the aafety valve. 

But your line corresponds to neither the latter nor the former of these cases ; 
it is neither composed entirely of one plane, nor of a series of planes greatly 
wndalating ; but in resuit it will approach nearer to the former case than the 
latter; for it may be said to be composed of two great planes, one rising up to 
the summi, the other descending from it—one upwards of 70 miles in length, 
the other upwards of 40, and dividing your line at the summit into two 
peru; it would then be analogous to the former case, in which it appears that 

, and as regards cost of working, there would be no very material 
difference between the inclination of 1 in 528, and of 1 in 1320, when so cir- 
cwmstanced. If in your line, therefore, the advantage of one gradient over 
the other be put at 8.5 per cent, it will, in my opinion, be the full 
equivalent. 

Now, if the whole cost of working a railway was expended on locomotive 
power, by reducing the gradient from 1 in 526, to 1 in 1320, a saving of 8.5 
per cent. would be effected, and therefore an increase of 8. 5 per cent. to the 
capital to obtain it would not be expended uselessly. 

But the expense of working railways does not consist entirely of the cost 
of locomotive power. There are other expences that remain constant, what- 
ever saving be effected in the locomotive department ; and this fact should be 
kept constantly in view during the remainder of this report. 

Taking the Liverpool and Manchester Railway as a standard, it wil} there 
be seen that the cost of power does not form one-third of their balf-yearly 
expenses. It is upon this item only, therefore, that an alteration of ‘the 
gradients of the nature I have been describing would effect a saving of 8.5 
per cent; and 8.6 per cent, upon one-third of the annual expenses will be 
only 2,8 per cent. on the whole of the annual expenses, and therefore a 
company would do wrong in increasing their capital more than 2.8 per cent. 
to effect such an alteration. 

But the small saving to be obtained in many cases hy reducing gradients 
below a certain inclination may be proved by an appeal to actual practice; 

not experiment only, but the every-day results of lines in operation, which is 
far better, for it is upon the every-day business that the saving must be 
effected, if it is to be. 

Contrasting your line with one which opened about the same time, which 
also bas continuous bearings, upon which an equal velocity bas been main- 
tained, and which, as will appear from the statement below, bas very different 
gradients, it will be seen that in a case like yours I have put the advantage of 
a gradient ef 1 in 1320 over 1 in 528, high enough. 


GRADIENTS ON GREAT WESTERN RAILWAY, 
Miles. Chalue, 
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GRADIENTS ON MANCHESTER AND BOLTON RAILWAY. 
Chains. 

» 10 ...... eee TTD i T "————À T 
i 28 ...... fella ...... 1 T" seno 1312 
. B. Yl AEE E na. eod DAE UE 160 
» 16 ...... T" Toro ertet een . 1034 
n 35 . . rises . 1 Weds ay | Sie wowrecereade 1884 
I 50... a) amate ME EE diee cH E ESEMU ES lae 644 
4 61 ...... Wi, asanes 1 ees edu on a aS 200 
To. 3. 2o AX ie 1 wesNeeer. Iq cd . 924 
n 62. . . eee level —————————— . 
The following arefthe results of Four Weeks’ Traffic on each of these Lines, 
` ending the 13th of September. 
GREAT WESTERN RAILWAY. 
Average number of trains per day mp En lume eM AE aa A 
On Sundays MEM LCS b» e n 12 
Times of running - e ^ «+ 8,9,10, 13, 4, 6, 6,7 
Average number of carriages per train | 
Average number of pessengers per train 0 a > 5. > e. IN 
Tons. Cut 
Average weight per train =- . e > > >» >e >œ 0 6 
bs. 
Average consumption of coke per mile- - - - - - - 61.00 
Average consumption of coke ow ton per mile nile T - 1. 26 
Average consumption of coke = paseen . . c; 0. 46 
Length of trip d ? "m. - + = 22) miles. 
Average time, 65 minutes, with two stoppages. 
MANCHESTER AND BOLTON RAILWAY. 
Average number of trains per da: wo uto ee ee - o. > 90 
On Sundays P z at * ce AEE Xv cR. NE 4 
Times of running - -  » 7,8,9,10, 12, 2p, 4, 06,0, 7 
Average number of carriages per train ` "P 9 WU n. “+ 6 
Average number of passengers per train e. e © > £5. > - 72 
Tons. Cwt. 
Average weight per train - -a . . - . = , Fe 1 
be. 
Average consumption of coke per mile 2 + . . . 2 81.00 
Average cones - per ton per mile nil “ 2 -= " n 
Av "grum ou of co! r c ? 
Leogth of trip yee 27. I mie. 


t ime of making it, without atoppages -< - e c5 + 97 minutes. 
Average time, $5 minutes, with 6 stoppages. 


From the foregoing statement it would appear that the consumption of coke 
is considerably less on the line with steep gradients. But the average weight 
per train is in each case exclusive of the engine and tender. 

The average weight of engine and tender, ia working order, on the Great 
Western Railway, will be 27 tons. 

On the Manchester and Bolton Railway the engine and tender, in working 
order, weigh 16 tons 4 cwt. 

Adding these to the respective trains, the average weight of the Great 
Western train, including engine and tender, will be 67 tons 5 cwt. 

The average weight of the Manchester and Bolton train, including engine 
and tender, is 40 tons Scwt, And 

Consumption of coke per ton per; Consumption of coke per ton per 
mile on the Great Western, including mile on Manchester and Bolton, in- 
weight of engine and tender, is} cluding weight of engine and tender, 
0.251bs. is 0.67]be. 

And on the (Leeds and Selby Railway, with the following gradients, the 
results of à month's working, ending the 13th of September, are as under == 


GRADIENTS. 
lj miles rises 1 in 210 
176 


182 


135 
162 


PG 00 co to 
x 
- 
x 


"m level 


Average number of trains per day, 7. 2 on Sundays, 

One train extra on two market days per week. 

Avefage number of passengers per train - -. 57 

Average welght per train, exclusive of engine and ‘tender . 32 toni 5 cwt. 


36; 00 
1.1 
0.63 

20 miles, 


Average consumption of coke per mlie - - - - 
Average consumption of coke per ton per mile - . 
Average consumption of coke per passenger per mile - - 
Length of trip - - c 
Average time] 1 hour 7 minutes, with 4 stoppages- 


oon 


The next subject for consideration is the increase of gauge. In examining 
this question, it will be necessary to put aside uselesa and erroneous objec- 
tions ; for the enquiry is one on which I am not only anxious to arrive at & 
proper conclusion myself, but I am desirous of enabling others to do so also ; 
and throughout this report I shall rather aim at developing the process by 
which tbe opinions it contains are arrived at, even at the risk of being tedious, 
and aware though I am, that this will be laying it more peeuMarly open to any 
who should be disposed to cavil at it; yet, on such a subject, it is better that 
k shanki partake more of tbe nature of demonstration than of mere assertion, 


a 
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It may be observed here, that much that is absurd has been applied to the 
question of gauge: some have looked for advantages so great as would have 
left them little less than magical; they seem almost to have expected that on 
such a gauge the carriages would run of themselves. Others, on the contrary, 
seem almost to have expected that on such & gauge carriages could never be 
made to run at all. it has been applauded to the skies as being wonderful ; 
it has been decried, and cried down, as being little less than nonseusical. 
Now, it is neither the one nor the other of these; it is simply a railroad of 
greater dimensions than those hitherto constructed, and the only question is, is 
such an increase of dimensions judicious or not? And the next question will 
be, if injudicious, considering the amount in money to which you are com- 
mitted to it, is it better for vou to proceed or to make the alteration ? 

In the first place it may be stated, for there can be no doubt about it, that 
just as good a road can be made 7 feet wide as 5 feet wide: it is simply a 
question of cost. There are some, no déubt, who have connected the effect 
of the malformation of your road in the first instance, with the width of ways, 
but of course erroneously so. . 

In the next place, in determining on the question of gauge, it should be 
considered quite independently of anything that may have been done upon 
your railway, which is notabsolutely consequent on the increase of gauge ; and 
I shall classamong the non-essentials the peculiar mode of laying with piles, 
engines of 16 tons weight, and tunnels of 30 feet diameter. 

t may be premised that determining the question of gauge in this country, 
isa very different question from determining it with regard to countries where 
the railway system is scarcely introduced. In England, what may be termed 
the great trunk, connecting the north with the soutb, has already been formed, 
or is in progress. Under the superintendence of men who were earliest con- 
nected with the Liverpool and Manchester Railway, and with railways even 
prior to that, it has been constructed on a gauge of 4 feet 83 inches. They 
bad more experience than othersin railway matters; and their continuing the 
same dimensions as to width of way proves that they had found no occasion 
for altering it. Moreover, it is indisputably true, that they who have had the 
most experience, and who have been brought most into contact withthe work- 
ing of railways, see the least occasion for an alteration as to width, and are the 
most satisfied with the present gauge. 

In addition to this main trunk, another line crossing it right angles, and of 
which the Liverpool and Manchester, and the Leeds and Selby Railways 
form a part, and which will connect the eastern with the western seas, is 
already constructed, or in progress, to a similar gauge: and other lines of 
preat extent, some of them surrounding and piercing into the district into 
which your Railway goes, are also formed, or are rapidly forming to the 4 feet 
8X inch gauge. 

And it will not be too much perhaps to say, that three-fourths of England 
is already being traversed by railways to the narrower gauge. 

It follows, then, that any company deviating from this gauge will be 
isolating themselves to a certain extent; if not as regards their main liue, 
yet as regards their branches; if not as regards their direct traffic, yet cer- 
tainly as regards their collateral traffic. 

But in the present early stage of railway traffic, it yet remains to be seen 
whether ot not it may not become a great evil, for a main line to be thus 
isolated and rendered impossible of connection with the great lines in its 
neighbourhood ; that it will bean evil in this sense as it regards the branch 
lines, there can be little doubt; for they or some of them, in course of time, 
willof necessity run into the neighbourhood of other lines of different gauge ; 
but with these, however vital the connection may be, all connection will be 
imposaible. 

Tn this point of view only, it has become a serious matter for any company 
in this country to make their line to differ as to dimensions from the majority 
of lines around them. It is to a certain extent as if a canal company ina 
country of canals should construct a new navigation so, and with locks of 
such a character, as would totally shut out the boats of all the canals that sur- 
rounded it. 

Stili it is possible that there might be, coupled with the deviation, improve- 
ments of such a nature as would counterbalance the inconvenience, as would 
even compensate the loss. They might consist of arrangements that would 
effect a great and important savingin time and money, and in a better conserva- 
tion of the property to be conveyed. and it will be necessary to enquire if 
such will be the result of the deviation in your case as to the width of way. 

If the 7 feet gauge is to effect a saving in money, it must be in one of two 
ways; either by calling for less capital in tbe first instance, or by reducing 
the cost of working afterwards. The first of these it cannot do. On the 
contrary, the capital will be increasd certainly: to how great an extent it 
would be impossible for me without more time for calculation to say. But 
contracting the dimensions to the smallest limit; two ways of 7 feet must of 
necessity require a greater width than two ways of 4 feet 83 Inches. I should 
say, to make a line equally as convenient, this increase of width would 
amount to 4 feet; for the width between the ways is not to be governed 
entirely by the maximum width assigned to the load. A certain width is 
found convenient for repairs and other purposes ; and too great a proximity of 
the ways is dangerous; as by it an accident occrrring on one line may be 
productive of disastrous consequences on the other, as I have seen. And the 
width outside the ways will also be nearly a fixed quantity whatever be the 
gauge; for a certain widih is requisite for safety, and for allowing proper 
consolidation to the oater rail on the embankments, and to give room for 
drainage in the cuttings; and, therefore, the width of the road generally, to 
make as convenient a road, would have to be increased by the extra width 
given to the ways. And besides this increase of general dimensions as to earth 
work and Jand, the locomotives would of necessity have to be heavier (1 do 
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not say to an equal extent to those you riow have), and they would therefore 
be more costly to some extent. The permanent road will Also ost. more of 
the larger dimensions than if of the smaller; for it avails nothing to com- 
pare a light rail on the large gauge, with a heavier rail on the smaller gauge ; 
such comparisons must be made when other things are the same, or they 
amount to nothing. 

If then the capital will of necessity be Increased, the next enquiry is, will 
the cost of working be diminished? The cost of working will depend on 
the first cost of the engines; for though, in the first instance, they may be 
charged to capital, afterwards they will have to bé charged to current 
expences. [t will also depend on the repairs of the engines, the consumption 
of coke, and the maintenance of way; and on other matters which are in 
nowise connected with the gnuge. 

As it regards the cost of the engines, it will be greater on the wide gauge; 
as it respects the repairs of the engines, should it prove in favour of the wide 
gauge, it can only bein a small degree. Jor the repairs of locomotives oa 
lines where passengers are carried at great "velocities, have been found to be 
incurred chiefly on the whcels and axics, tubes, and fire boxes, which cannot 
he affected by the gauge, excepting that if the wheels and axles be made 
larger, the repairs will be increased. And, at all events, the cominon repairs 
of a larger machine, necessarily so in consequence of the larger way, but not 
necessarily so In consequence of any greater traffic, it is probable, will conn- 
terbalance any saving that might he effected in the repairs of the smaller 
gearing, in consequence of having more room to arrange it. Besides. 
a great portion of the repairs of locomotives is not for common wear 
and tear, but is on account of accidents. And In proportion as the machine 
is made larger and more expensive, so will the cost of repairs consequent on 
accidents be increased. 

The maintenance of way will of course be fully as greaton a wider way, 
and with heavier engines, as on a narrower way, with lighter engines; for 
perhaps it would not be advancing too much to say, that the engines and 
tenders do more harm to the superstructure of railways than all the rest of 
the traffic put together; excepting perbaps loads.of long timber. 

And lastly, if the consumption of coke is to be reduced on the wider gauge, 
it can only be by the friction being dimlnished, or by what has been called 
the mechanical advantage of large wheels. 

It would have been highly desirable, if before using this as an argument, 
the Irish commissioners had clearly determined that there was an advantage 
in larger wheels. For there are some experiments and several reasons fur 
doubting that any such advantage will be derived from increasing the size of 
whecl. As it regards the friction of attrition, or that caused by the rubbing 
of the axles, it may be supposed to remain constant, however the wheel be 
enlarged ; if it be allowed that with an enlarged diameter of wheel, and espe- 
cially when attached to a longer axle, there must be a corresponding enlarge- 

ment of journal; and in practice I think this would be the case. And as 
regards the friction of rolling, it is not likely to be diminished by inereasing 
the size of the wheel, for the rolling friction on rails is very different 
from the rolling friction on common roads, where obstacles are met 
with that have to be surmounted by raising the vehicle over them. 
Small wheels on turnpike roads have been found to create much more 
resistance. But on a railway, unless the wheels be very small, the obstacles 
to motion from causes of this nature must be nearly impe ible. And 
there is another species of rolling friction, caused by the grinding of the 
flanges of the wheels against the rails, which will be more felt in large wheels 
than in small wheels, and especially round curves. 

Butto arrive at something more definite on this subject, I will give the re- 
sult uf some experiments made on your line on the 20th September. 

A large train, consisting of nine carriages, one six-wheeled waggon, and 
eleven trucks, laden with iron and stone, was got into motion up and down a 
long and perfectly straight inclination of 4 feet per mile. The experiment 
Md first made upon the whole train, which gave a result of 6.2215. per ton 
riction. 

The experiment was made so as to ascertain the friction of the trucks and 
the carriages separately, one truck only being left attached to the : 
and the result obtained was a friction of 6.5lbs. per ton for the trucks and 
waggona, which weighed together 79 tons 8 cwt. ; and a friction of 8.15Ibs. 
per ton on the carriages and one truck alone, which weighed in the aggregate 
74 tons 12 cwt. t 

On the 26th September I took six wagons on thò Manchester and Bolton 
Railway, each laden with 3j tons of iron, and experimented in the same way 
upon them, by getting them into motion, and noting the velocity and the 
distance run, from which the friction was determined to be 6.3lbs. per ton. 
The plane on which thls experiment was made was terminated at each end by 
curves, one of 111 chains radius, the other of 67 chains ap de In the ex- 
periment up the plane the distance run was 2950 feet, the wagons having 
run 330 feet into the curve of 111 chains radius before they stopped. In the 
experiment down the plane the distance run was 3825 feet, 1980 feet of 
which was in the curve of 72 chains radius in which the wags stopped. 
The same train of six wagons was then brought to an incihalion where 

gravity alone was sufficient to get it into motion. This portion of the line had 
previously been divided by stakes into lengths of 100 feet, and the raila oppo- 
site each stake accurately levelled. ` 

From the starting point to the ninth stake the line was straight, but at this 
point a curve of 42 chains radius commenced, and éxteuded beyond the point 
where the wagons came to rest. i 2 

The result of this experiment, repeated twice. gave A friction of 7.321bs. 
per ton; but it should also be observed that besides passing for 1300 feet 

along acurve of about half a mile radius, the whole distance run being about 


r 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


51 


2200 feet, the train bad to pass through three sbunts before coming to rest, 
which will probably account for the friction being bigher than in the previous 
experimenta. 

This line, as well as the Great Western, bas continuous bearings of wood. 
Though for a short distance in the curves in all the experiments on the Man- 
chester and Bolton Railway, the motiou was continued on continuous bearings 
of stone. The Manchester and Bolton line has a heavier rail of (53lbs. per 
yard). And in the Great Western experiments, three of the carriages and 
one wagon bad six wheels each, which have rather more friction than those 
of four wheels; but in such a large and heavy train, no great difference could 
be cansed by this. 

The whole of the wheels in the Great Western experiments were four feet 
in diameter, the journals 2 11-16 inches in diameter. In the experiments on 
tbe Manchester and Bolton Railway the wheels were of three feet diameter, 
and tbe journals of two inches diameter ; and four feet : three feet : : 2 11-16 
inches ; 1 1-16 or two inches nearly. But supposing that neither the fore- 
going experiments nor reasonings are to be decisive as to the mechanical 
advantage of increasing the size of the wheels, and I do not mean to say that 
they are, for to determine the question clearly the experiments should perhaps 
be made on the same road ; yet stillas a general question there will be several 
drawbacks on tbe tbeoretical advantagé of the larger wheel, such as the 
greater resistance on curves with the wider way; more rubbing of the flanges 
agaivst the rails, not only in consequence of the larger wheel, but of the greater 
breadth of way ; for I think it is probable that friction would be reduced to a 
minimum by concentrating the whole momentum of a train on one rail, and 
that friction will be increased in some degree, as the distance between the 
wheels, or as the width of way is enlarged. 

The next enquiry respecting the gauge is as to the matter of safety. If the 
gauge is to be altered on this account, it should only be because of a want 
of safety in the present gauge. If A be safe, there cannot be the smallest ad- 
vantage in making B safer. 

Now the question is, is the narrower gauge safe? It might have been rea- 
toned a priori tbat the width between the railway wheels being equal to those 
of turnpike-road carriages; and from the very great weight of railway wheels 
and the under carriages, the centre of gravity being in all cases mueh lower on 
amilway coach than on a stage conch; and the railway itself being infinitely 
more smooth aud perfect than the common road ; that though the velocities are 
much greater, yet still there is no danger of overturning. And the fact is, I have 
never beard ofa case of overturning, or of any accident that I should attribute 

to the narrowness of base, occurring. And from what experience I bave had 
oo Railways, I believe it would be a most difficult matter to overtnm the 
carriages upon them, with the present gauge, even if the object was purposely 
to doso, and an experiment should be made for the purpose. But having 
heard it urged that there was greater safety on the wider base, which may be 
granted, but which amounts to little if there is quite enough of safety on the 
narrower base; and being unable to call to mind a single instance of an acci- 

dent ot of an overturning in consequence of a narrower base, I addressed a 
letter to Mr. Booth, the treasurer of the Liverpool and Manchester Railway, 
on the subject, to know if he had ever known an accident that could be at- 
tributed to the narrowness of base; [also wrote a similar letter to Mr. Smith, 
onee on the Leeds and Selby Railway, and I received the following rc- 
plies :— 

* Live l and Manchester Railway, 
'* Lime Street Station, 21st Sept, 1838, 

"Sr,—] have to acknowledge the favour of your communication of the 10tb, 

iring whether or not, in my experience, there is any want of safety in the present 

fauge, 4 feet E$ inches asito the chance of overturning; and also if I have known 
any eane of overturning in consequence of narrowness of base, or are aware of any 

having occurred, which I would ascribe to the narrowness of the 4 feet 
ires T I inf th there is 

"In " leave to inform you that in my opiuion not any want of 
nig io D 4 toot 3h inch gauge, phe I an BH Avi of any accidents having 
occurred, which I should ascribe to the 4 feet 8} inch ge. The only case of 
overturning which I recollect occurred some years ago, when, owing to the breaking 
à an axle, the engine (which had only four wheels) quitted the rails, and drew 
veveral of the carriages over the embankment, near Bury-laue. 

* Whether in such a case a broader base would have prevented tho carriages over- 
turning, I will not pretend to say; it might depend on the relative height of the 
*arriagee and other circumstances. M “Iam, Sir, &c., 

(Sigo 


“Henzy Boorn." 
“John Hawksbaw, Esq." 


“ Leeds, 21st Sept , 1538. 

° Dzar Sin,—In reply to yours of the 19th inst, we have had but one accident 
(during the experience of four years) that was not occasioned either by tongues 
being wrong or some obstacle in the way The one excepted, was caused by the 
repairers ng some wood sleepers too much at once on a new made embankment. 
| do wot consider there is any want of safety in the gauge, (4 feet 83 inches) nor do 
I kaow of amy accident or overturning which can be attributed to that guuge. 

"Tam, dear Sir, yours, Kc., 
(Signed) “Gro. Situ, R.E., 
" Jokn Hawkshaw, Esq." * Leeds and Selby Railway." 


Besides, there is no difficulty in lowering the centre of gravity on the pre- 
wat gauge very considerably, were such a thing desirable or called for. For 
by making the coaches omnibus fashion, the passengers in cach coach could 
be made to sit a foot lower than at present. That this is not done goes a 
feat Way to prove that it is unnecessary. Or by keeping the centre of 
Perky às it ix, it is quite casy and practicable with the present gauge to in- 
Grease the size of the wheels from three feet to three feet six inchee, or larger, 
H any thing was to be gained by it, 


Having gone into the question of gauge abstractedly from what has been done 
upon your line in connection with it, and debiting the system of a 7 feet rail 
with such an increase of cost only as appears to me to be absolutely conse- 
quent on its adoption, I feel compelled to come to the conclusion, that there 
are no advantages to be obtained by adopting it, at all commensurate with 
the evils that will be consequent on the deviation; and for the reasons which 
follow, it is not desirable,in my opinion, to proceed with it, uvless you were 
already committed to it in a pecuniary sense, to an amount that will outweigh 
all the objections to it, but which wili be seen hereafter. 

The additional ressons for not proceeding with it are these ;—first, consi- 
dering the great cost, and the comparatively small profits of railway lines 
generally on the smallest dimensions, and the great difficulty there is, and the 
corresponding increase of outlay that is incurred, in obtaining curves of sufh- 
ciently large radius to be workable at the present narrower gauge; I cannot 
conceive that there is a aingle practical man in England who could recom- 
mend the 7 feet gauge, as general system for this country. 

If unfit as a general system for the whole country, it will be unfit asa par- 
tial system fora portion of it; unless that system is of necessity to be very 
much confined ; its ramifications into other districts impossible from natural 
barriers, euch as seas, or Jakes; and the nature of the country, such as to un-e 
dulations, that the cost of obtaining curves of larger radius will be trifling. 

Even admitting that the latter condition is true of your line, and that from 
its general flatness curves can easily be obtained of large radius, yet this 
cannot be predicated of the whole of the branches and extensions to which 
you will have to look for collateral and extended traffic. And even if it could 
atill the system is unquestionably more expensive te some degree, and thou 
you with your large traffic might not be totally crushed by it, it has yet to be 
seen what the effect will be on the smaller and less favourable lines; which, 
to get into yours, will be compelled to adopt similar dimensions, and involv- 
ing of course similar expenses. At the same time, the prosperity of your 
line will be affected in no small degree by the prosperity of the tributaries to 
it; and in fact, a probable result of doing tbings on such a great scale will 
be, to drive traffic which otherwise would come upon you, in some other direc- 
tion. For in railway lines generally, in the same country, there will come to 
be a mutual dependance one upon another. And surely 1t must be rather an 
untenable doctrine to hold, that the gauge of each line is to be determined 
only by reference to its curves and gradients, for by such a rule it would 
follow that no two lines could be alike. 

Finally, it may be said of railway lines, that they will not bear any addi- 
tional expense. It may perhaps be said of every railway formed in this 
kingdom, that if the company had to begin again, their object would be to 
economise, and to diminish their first outlay, not to increase it; or if there be 
a railway company, and such are rare cases, that bas already devoted its atten- 
tion to the utmost in keeping down the expenditure in the first instance—that 
railway company would not do otherwise if it bad to begin again; and that 
railway company will fcel that for the course tbat has been pursued, there is 
every cause for congratulation. 

I ceuld not advise you to take the London and Birmingham as your model, 
and feel satisfied if you exceed them as to cost in only a few particulars ; 
their line was necessarily through a country very different, and far more ex- 
pensive than yours; and their live is in a position in which, if a great ex- 

nditure is to be repaid anywhere in this country, it will be to them. For 
Teatiict conceive that your line, or indeed any other line that Iam acquainted 
with, can expect an equal amount of thorough traffic; for into their line a 
great portion of the north of England, and a still larger portion of Scotland, 
besides the great manufacturing and commercial districts of Birmingham, 
Manchester, and Liverpeol, must of necessity converge before arriving at the 
Metropolis. 

Still, though I do not see that the aggregate of your trafic can ever be ex- 
pected to cqual that of the London and Birmingham ; yet, considering the 
much more favourable country through which your railway passes, and that 
tbe traffic upon it will be unquestionably very large, I think your line pre- 
sented equally as good features for investment, and perhaps may do so stil); 
it will depend, in my view, upon the course you pursue. g 

That course, as far as my opinicn goes, is not to go forward on your present 
system. Knowing that railways hitherto, and on the smaller scale, have been 
found greatly expensive, so much so as scarcely in any case to leave an ample 
dividend, when the great risk of such investments is considered, I cannot 
advise you to proceed on a plan which, in all human probability, will mate- 
rially diminish that dividend, 

It cannot be necessary for the attainment of safety, when in the present 
gauge there is no danger. 

It cannot be required for the attainment of high velocities, because on the 
narower gauge velocities can be attained with perfect safety, greater than 
could be maintained hy any railway company in England perhaps, without 
absolute ruin to themselves in a pecuniary sense. 

The Liverpool and Manchester Railway, by increasing their speed from 20 
to 26 miles per hour, bave increased their locomotive expenses about 15 per 
cent. Much higher velocities tkan this are attained, and with perfect safety, 
on the narrower gauge; but there is no company that could bear the increased 
expense of maintaining such velocities constantly, or if there be, it will be 
fcund to be that company which has expended the least in the first instance. 
For example: the Grand Junction would feel the effects of increased expen- 
ditureto maintain a very high velocity, less than would the London and Bir- 


.mirgbam ; not that their gradients are better, they are worse; but simply 


because their first outlay is much less, and therefore their annual expenses 
might be much increased, and still leave as large a revenue: in short, for very 
much the same reason that 20s. for carrying a passenger 974 miles on their 
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line, will probably pay them quite as well as 30s. will pay the London 
and Birmingham Company for carrying a passenger 111 miles on their 


line. 


But in advising you not to proceed in constructing your line on the larger 


scale, it is necessary to take a review of the consequences. 
You are, to a certaio extent, committed to it in a pecuniary sense. 


This 


amount can be ascertained and contrasted with the saving to be effected by 
contracting the dimensions, if there be a saving; if there be no saving as to 
first cost, in making the alteration, yet as I believe there would be a material 
saving in the expenses afterwards, and ether advantages of greater magnitude 
still, such as the avoiding the introduction of an expensive system into dis- 
tricts which can ill afford it, the consequent re-action from which would be 
felt by our own line, I feel boand to recommend you to make the alteration. 
That which will goto the debit of making the alteration will be as fol- 


lows :— 


22 Miles of road to be taken up and re-laid, the 


same materials being used, £1,500 per mile.... £33,000 0 0 
14 Locomotives and tenders received 
(adapted for wide gauge) £1,980 each, £27,720 0 0 
7 Engines and tenders, constructing, 
say same PTICl...,.cccccccrececessersseee 18,860 0 0 
42 First-class carriages at £544..... 22,848 0 0 
40 Second-class carriages at £351 ., 14,040 0 0 
118 Trucks and wagons at £106 ......... 12,0080 0 0 
90,976 0 0 
[LÀ —— 
£123,976 0 0 


On the rails I do not consider there would be any loss, for though I think 
them too light, yet they will be much less objectionable in this respect on the 


narrower way. 
That which will 

follows :— 

£1,000 per mile to be saved on 100 miles of permanent 


go to the credit of making the alteration will be as 


way yet to be Inid.......cescossccscescrcenceseseveveccccsserse £100,000 0 0 
£400 each less upon 60 engines and tenders yet to be ob- 
tained to make full stock .....ccccsscsccsscseveccsccssrrscees 24,000 0 0 
£200 per mile less on earthwork, &c. yet to be completed, 
say 60 miles... LL Lees eee ee eene ee e re nens, 12000 0 0 
Say 20 per cent. on tunnelling yet to be done, by the nar- 
rower gauge, requiring 4 feet less width, say 2,000 
yards, at £10... ,.ccccrccccsscecccossccsvsecerscosesscesscserse 20,000 0 O 
£156,000 0 0 


It is useless to push this enquiry further. Tt is clear that even considering 
the question as if your present stock of engines, carriages, &c. would be 
valueless if you alter the gauge; and contrasting this loss with the saving 
that would be effected by adopting the narrower gauge, suppesing that in 
prosecuting the 7 feet gauge you were only in future to do that which is 


barely neces 
sense is decidedly in favour of an alteration of the gauge. 


, still, taking such a view of it, the advantage in a pecuniary 


But if the comparison were made on the supposition that in carrying out 
your system as to gauge, you were to continue the large dimensions you have 
begun with, the pecuniary advantages in favour of reducing the gauge would 


be very much greater. 


Further, there is no necessity for considering all your present-stock of 
engines and carriages as valueless; for supposing you should decide upon 


altering the gauge, it could be done as follows. 


It would be neeessary in the first place to curtail the dimensions of all the 
works yet remaining to be done, and to proceed with taking up one of the 
lines between London and Maidenhead and to relay it to the narrower gauge. 
In the mean time your present traffic in passengers could be carried on very 


well on one line. 1 
numbers are carried on a single line of way. 


On the railway between Antwerp and Brussels, greater 
This would of course afford 


employment for your present stock of engines and carriages for probably a 
year and a half, and would therefore go to diminish the sacrifice that wlti- 
mately would have to be made ; that sacrifice would be still further diminished, 
by the vatue of such part of the carriages, trucks, and engines, as could be 


applied in the construction of others for the narrower gauge. 


Of course the traffic would have to be transferred to the line of narrower 
gauge before the second seven feet way between London and Maidenhead 
could be taken up; it might then be relaid to the narrower gauge, and could 
be got ready by the time that an extended portion of your line should be pre- 


pared for opening. 


Having come to a conclusion that so great an increase of guage as to 7 feet 
is to be avoided ; the question will arise, is 4 feet 8} inch exactly the thing t 
No one, perhaps, will pretend to say that it is so precisely, or that an inch or 


two in addition could make much difference as to cost. 


Of course the ob- 


jections to increasing the width of way, on the score of expense, become Jess 
as the increase to be made is diminished ; the main reason in my view for 
abiding by the 4 feet 8$ inch guage in this country is, that it has been greatly 
adopted, and that there are no very substantial grounds for altering it. I have 
never heard any one, whose opinion J should esteem of great value from their 
experience of the working of locomotives on railways, wish for more than a 
few inches of additional width, five or six inches at the utmost ; and even as 


to this increase, just in proportion as the 


parties had had much to do with the 


working of the locomotives on railways, so in the same proportion did they 


esteem even it to be of minor importance. 


Perhaps, if railways were just commencing in this country, an addition of 
a few inches, five or six inches at the most, might be made; bot the advan 
tage to be gained by making it now, in my opinion, would in no manner cos. 
pensate the evil that will arise from a variety of gauges in the same county. 

Impressed with the importance of having other opinions on this subject than 
my own, | addressed a letter to two of the largest manufacturers of locomotires 
in this country, requesting from them to know what in their opinion wee 
the practical disadvantages of the 4 feet 84 inches guage as affecting the 
manufacturer. 

The opinions of both these parties in my view are peculiarly valuable, fx 
they were not only amongst the earliest locomotive manufacturers, but bere 
also had much more experience as to the working of their engines on railways 
than any other manufacturers I know; and without this Jatter kind of ex 
perience, manufacturers are, o a certain extent, only theorists, as to the 
question in hand. 

Their answers are below. 

* Liverpool, Sept. 20th, 1838 

“ Dear Sir,—In reply to your letter of the 27th inst, referring to the question ofthe 
right guage, which at this time is so much agitated, . 

= I beg to state that though we do not labour absolutely tindas great SR lt 

uence of tho want of breadth, yet there is no doubt en addition to the preset 
width (4 feet Shin ) of a few inches would enable us to make a more perfect engine, 
The addition of 6 inches would be ample, and I consider any thing beyond that would 
tend to increase the difficulties beyond what we now experience, rather than otherwise 
“ Yours truly, 
(Signed) 


“ Epwarp Bear. 
* John Hawkshaw, Esq.” 
* London, Oct. 1, 1838. 


ience in the construction of locomotive 


^ Mr, John Hawkshaw. 

“ Sir,—The extent ofinconvenience we e: peoRpotiT 
engines of moderate power (say 14 inch cylinders) for a gauge of 4 feet 8j iuches i» 
very small indeed. E ws early engines an additional th of 8 or 4 inches would 
have facilitated the arrangement of the working gear and eccentrics; but this bn 
since been simplified, and our latest arrangement of those parts leaves scarcely ths 

increase of width to be wished for. " 

* The construction of engines for Russia for a six feet gauge, leads ns to beliert 
that a considerable increase of expense is attendant upon increased width; mom 
especially if the power of the engine is considered to bear any relation to the widi of 

e 


the gauge. power or dimensions of the engine be kept the same, the 
expense consequent upon an e of gau, e po not be very considerable. 
“ We are, Sir, &c., 


(Signed) “ Ropert Sreraxnson & Co^ 


With respect to Mr. Bury, it may be observed, that if any manufacturer ia 
England has felt inconvenience from the 4 ft. 84 iu. guage, he must have dose 
so ; for, from the peculiar construction of his engines, it isa principle wil 
him to use inside bearings only, which necessarily leave less room for the 
working gear than when outside bearings are used. 


BRIDGE AT MAIDENHEAD, 

I have carefully inspected this bridge, and find that at the crown of the 
eastern arch, and for 12 or 14 feet on each side of it, there is a sepan: 
between the 1st, 2nd, and 3rd rings of whole bricks, counting from the soft 
of the arch; these separations generally are about half an inch wide; ud 
extend three or four yards each way from the crown of the arch; the dito 
cation appears to be less towards the interior, for on making a hole quit 
through the brickwork in the centre of the arch, it was found that there wu! 
separation only between the 2nd and 3rd ring of whole bricks, but this s- 
paration was about an inch in widtb. , 

There is nothing anywhere that 1 could perceive like crushing of the bricks 
or disloca'ion in direction of the thrust. 

I think it probable, therefore, that if a few iron bolts were put through Èt 
arch, so as to prevent any further separation, and the crown of the arch koaded 
with additional weight, that the bridge might stand, and perbaps be quit 
strong enough for anything that ever may be required of it. But I cans 
say that I should advise such an experiment to be made on such a structu 
especially as putting its stability beyond ali question will not bea very «mS 


.matter. 


I should recommend, therefore, that from 25 to 30 feet of the crown of fit 
eastern arch be taken out, (the precise quantity will be seen as the on 
opened), and replaced with stone, the facing of the elevation mey still be 
brick, so as not to destroy the appearance of the bridge. The stone will ge 
greater weight to the crown of the arch, which J think is wanted ; and 14h07 
also recommend an additional weight to be placed on the crown of the west” 
arch; a couple of courses of 8 or 9 inch landings would do; for | ot 
difficulty in accounting for the appearances presented, otherwise than on hi 
supposition that the haunches of the arches have had more than their. 
share of load; and at all events, I am of opinion that some addi 
on tbe crown of both arches will be of service, and wili add to the generi 
stability of the structure. . 

PERMANENT WAY. ; 

The mode adopted in laying the rails, is, I think, attempting to do thet io 4 
difficult and expensive manner, which may be done at least as well in t 
simpler and more economical manner. 

LOCOMOTIVE POWER. : 

Beyond what may have been said on thigeubject generally in the preceding 
parts of this report, the length to which it has already extended forbids 97 
saying much more. Generally, I should say, that the power of your enpist 


should be proportioned to your joéds. & 
Employing engines capable of drawling 900 tons to drag loads averaging 
horses to a post-chaise, 


tons, will be very much like fastening 
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The great weight of locomotives is & positive evil, 1t is so, because they 
have to be carried about for nothing. It is so, because they do more harm to 
the road than anything else, and a railway is to be made stronger and more 
costly on account of them. But, to a certain extent, it is a necessary evil; 
butoaly to a certain extent. And if the weight be increased beyond this 
limit, it will be so much thrown away. 

The weight of the engine should be determined by the average load be taken, 
and the nature of the gradients. 

Moteover, the engines will work economically, or otherwise, in proportion 
as their power approximates to their loads. 

Theaverage of your passenger trains cannot be expected to be greater or 
heavier than on the Grand Junction Railway. Supposing them to be the 
same, as to weight; from yopr flatter gralients, engines of little more than 
two-thirds the power of those on the Grand Junction, and therefore of con- 
siderably less weight, would be sufficient for you to travel at equal velocities. 
If you wish to travel at double the velocity, of course you must have more 
powerful engines; but it should not be forgotten, that you canonly travel at 
double the velocity, by pretty nearly doubling the cost. —— 

Finally, I should say of your line, that the country is favourable, and the 
gradients good ; naturally so, or in so far as they are dependent on the un- 
dulations of the country. 

Further, with such a traffic as you may expect, and such a country, your 
line holds out great inducements for the investment of capital. 

But the advantages ofcountry will be lost sight of and nullified, if for the 
mkeof a system, the cost of the road be greatly increased; and even the 
good gradients will be rendered of non-effect as to economy, if the apeed be 
greatly increased ; for greater speed willentail greater cost and will be tanta- 
mount to steep ents. 

And though the same results may perhaps be obtained on railways of better 
gradients, with more dead weight than on railways of bad gradients, yet this 
seems to be merely bringing down the good line to the standard of the bad. 

Iam, Gentlemen, your very obedient servant, 
JOHN HAWKSHAW. 


(Signed) 
Manchester, 4th October, 1838, 


REPORT OF L K. BRUNEL, Esq. 


TO THE DIRECTORS OF THE GREAT WESTERN RAILWAY COMPANY, 

Geatlemen,— In compliance with your request, I beg to submit to you the 
followiag observations npon the only report which you have laid before me ; 
that expected from Mr. Nicholas Wood not having yet arrived. 

Knowing that I should be called upon to express an opirion upon the sub- 
ject of these two reports, and that the time slowed me would necessarily be 
very short, 1 bad. proposed to class, as far as posaible, their contents under two 
hoads,—viz., first, facts, including under this head the statement of actual 
results ascertained upon the Great Western or other lines, and general pria- 
ciples, or rules, Jaid down and assumed as axioms, whether of mechanics, ma- 
thematies, or of the practical working or economy of railways; and, secondly, 
of the arguments founded upon these facta or axioms, including the inferences 
dran from therm and the opinions expressed. 

I proposed, in the next place, to consider how far the former were appli- 
cable to the case, and, what is of great importance, how far they constituted al! 
the fects that it was necessary to state for the purpose of arriving at a fair 
eonchesion. I intended then to have discussed the correctness of the latter, 
and thasto have arrived, by a clear and satisfactory procese, at the object I 
bad in view, which was, to give my opinions and my views on the same pi as 
as that of the rts; to compare them with those of the writers; to show 
wherein T with them and where I differed, together with the reasons 
and for the differences between us. 

would, I think, have laid before you a busincss-like view of the case, 
and such as I should have wished to have submitted to you. I regret that 
tbe peculiar nature of the only report yet received puts it out of my power to 
panua this course ; for baving carcfally read it, I found, that by confining myself 
to the division or classification which I bad proposed, I should have 
over in silence a very great portion of its contents, unless I formed a third 
division, inclading neither such facts or ts as I have described, bùt 
consisting of ral remarks and hypothetical cases, and even the opinions of 
; schon fonnded apon hypothetical cases. It is true, there are many remarks 
and comparisons made which are not applied directly to the Great Western 
railway, nor are they in terms stated to be strictly relevant; neither are the 
cum icelly put afterwards ed to have any practical existence, 
or made to throw ligbt upon any gf the existing circumstances of the railway ; 
bot being interwoven with a specially made, upon the Great Western 
railway, they are calculated, however inadvertently, to mislead, unless their 
irvelevancy is pointed out. 
Lregret muoh tbe necessity of considering these portions of the report, 
as it involves the tedious process of referring almost to each page, and of fre- 
tly entering into long explanatious to remove a misapprehension, proz 
dad, jebana, only by a single word ; but no alternative is left to me. 
mest extent to which I can venture to depart from the line pursued by the 
report which I have before me, will be to consider the subject, in the first 
place, in what appears to me the engineering and business-like view, and then, 
miseroeatly aad separately; to commer the particular manner in which the 
weiter bes treated the question. 
- The report, after a few preliminary remarks, is divided under the the fol- 
lowing beads, and they sre considered in D sdr paed, instead hy 
- WüpaShnined in the cusatroction of a railway, or what are very properly called, 


“the conditions of the question ;” the comparative advantages of good - 
dients; the width of genge; Maidenhead ridge, hy deae of Eio 

nent way; and the locomotive power. I shal] now consider the subjects 
in the same order, and, for the sake of perfect accuracy, refer to the pages an 
paragraphs of the printed copy before me. As the opinions expressed, 
the conclusion arrived at, in this report, are generally, if not wholly, diame- 
trically opposed to those which I am known to entertain, and which I am now 
quita prepared to support, it is but just to state, at the outset, tbat I differ 
altogether from the general principles laid down, which appear to me to be 
unsound, and, indeed, to be incorrectly and insufficiently expressed; and I 
must ray, that I consider the reasoning fallacious and defective, and that many 
of the calculations are incorrect or erroneous from the omission of quantities 
or conditions which must affect the results. 

In the report (p. 48), the conditions of the question are stated to be, that, 
‘s there is to be the fullest regard to the wants and conveniences of the public, 
but also a constant regard to the prospects and expectations ofthe share- 
holders," in which I concur, But the observations which fo'low I entirely 
dissent from, for which I will shortly stato my reasons. It is said that the 
** profits of a railway are determined by tho ratio of the proceeds to the cost; 
if the latter be greatly increased, it becomes almost imperative on the pro- 
pietaty to increase the former, either by curtailing the accommodation or by 
jincreasing the charge to the public." 

In noticing this paragraph, I wish to premise that I deprecate, as much as 
any ono, all uscless expenditure, every increase of the capital of any company 
not justified by a fair probability of return, either by economy in the manage- 
ment or in the maintenance of the work, or by increase in the income to be 
derived from traffe :—and I must distinctly say, that nod re from a sound 
and wise economy would ever receive my sanction. Having said this, I now, 
in answer to the observation I have quoted, would beg to remark, that at what- 
ever cost a railway may have been constructed, the only my to increase its 
proceeds is the same in all cases: you can only induce tho public to travil upon 
a railway, by holding out better accommodation or lower charges, or both, than 
they can find elsewhere,—by, in fact, reversing the means recommended—by 
increasing the accommodation or curtailing tho charges. Expedition, come 
fort, and cheapness, are the temptations to railroad travelling, and, according 
to the degree in whieh they exist are made manifest, will the public use the 
railway. The object is, to get the income by these moans,—the in- 
come must depend upon the facilities afforded. Let the railroad cost what it 
may, it is by no such process as that recommonded that “proceeds ” can be 
increased, but by one just the reverse, which is and must be the common 
object of all companies,—viz., to obtain the mazimum ef traffic and income: 
and no curtailing of the accommodation, no increase of charge to the public, 
can do this. 

It is stated in the succecding paragraph (p. 48), that “ tbe cost at which a 

y can be conveyed will be as the interest on the capital expended, a 

to the cost of working the road ;" and vei as the number carried, should 
have been added. But this important fion, which totally alters tbe 
arithmetical result of the cost of transport, is attogether omitted. Again, in 
what immediately follows it is said, that if “ capital be incressed without 
effecting any material reduction in the cost of working, the consequenoe will 
be, that to increase proceeds the rates must be raised. May not the number of 
passengers and tbe traffic be increased by such additional outlay, and thereby 
the proceeds also ? 

Such are the principles ef railway economy which are laid down. I might 
perhaps avoid the necessity of further discussing them, by dropping them as 
suddenly and as completely as they are dropped after this Jast-quoted paragraph 
in the rt, but as an impression is produced (although no direct inference is 
drawn) by their assertion, I will examine what I conceive to be the views of 
the writer on their intrinsic merits. 

The theory of trade advanced in this part of the report may be stated thus ; 
that the only mode of increasing the gross profits is to increase the profit upon 
each article by raising the price or by reducing the original outlay. No doubt 
this is one method, if it can be effected; but I believe it would be difficult to 
point out any ono great branch of trade which has thriven in this country 
such & course. Bat, on tho contrary, in every branch of manufacture, en 
year the necessary machinery and plant become more costly, the price of the 
articles manufactured is reduced, and the profits upon any given quantity 
diminished ; but the gross profits are at the same time maintained and increased 
by the great increase of consumption consequent mpon diminished prices or 
as quality. 2l ; ] mM . 

u railways, the same principle applies, and, if possible, in a still greater 
degree ; yet in the report it is assamed throughout that the consumption, or, 
in the case of railways, the number of passengers and the traffic, is a constant 
quantity which, on the one hand, is secured to the railway whatever may be its 
comparative inconveniences or defects, and, on the otber band, cannot be 
increased by any additional accommodation, or by any other inducement held 

t to the public. : 

“it is ipon these views that all the arguments adduced in favour of reducfon 
of frst cost are founded in this report; in no single instance is any ailasion 
made to the pany of increasing the number of passengers by improvin 
the means of conveyance. The great argument of all the promoters of rail- 
ways, tbe striking results of éxperience in every eye fori , the increased 
number of trav: at consequent upon the increased facilities of convejance, is 
totally lost sight of. : 

it is eio, iced to dwell any longer on this point, more particelarly as I 
shall have occasion to refer to it beaeafter ; but it appears to me clear thet no 
conclusion founded upon this roasoging can be safely relied upon. 
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The next question—namely, the effect or value of gradients, is one so 
susceptible of calculation, that it might be supposed to be a point upon which 
no great difference of opinion could exist; and when the calculations are 
exactly made, and the simplo results clearly stated, no difference will be found 
to exist. . 

In the comparison between gradients of 10 feet per mile and 4 feet per mile 
(p. 49), in which a diminutiou of resistance when ascending the latter, as 
compared with the former, of 17 per cent. is admitted, data are assumed 
different from those generally given by the best authorities on the subject, and 
conditions most essential to au accurate comparison are omitted, Ten lbs. 
per ton aro assumed as the resistance on a level; cight lbs. have gencrall 
been taken as nearer the truth, and, upon a railway in good order, wi 
carriages also in good order, may safely be taken as the total resistance of a 

‘train. Tho effect of gravity in inclinations of 4 feet and 10 feet will be 1.71bs., 
and 4.25]bs,, which, with tho constant of 8lbs., makes 9.7lbs., and 12.25ibs. 
per ton; fis, or 100 to 120, gives the ratio of tho resistance on the two 
adients, being already 26 per cent., instead of 17. But if the maximum 
fad that an engine can draw (of course at the regular specd of the trains) up 
the incline be taken, tbe weight of the engine and tender must be deducted, in 
either case, to obtain the effective load. In fast trains, such as those running 
on the Liverpool and Manchester line, the engine and tender will be about 30 
per cent. of the gross weight, in thc three cases cited by the writer at p. 8 and 
9, the proportion is even greater, being two-fifths, or 40 per cent. ; but I will 
admit even one-fourth to be the proportion, which would be aliowing a fast 
passenger-train to weigh nett 60 tons, with an engino and tender, such as 
those of the Grand Junction, weighing 20 tons. From 100 and 126 is therefore 
to be deducted one quarter of 100, or 25, leaving 75 and lol, which are as 
100 to 134, being an excess of 34 per cent. instead of 17 in the nett load 
which the samo engine will be capable of drawing at the same velocity up the 
incline of 4 feet over that which it would draw on an incline of 10 fect; but 
the writer, after making the calculation, procecds to sink all comparison by the 
simple asscrtion, that ‘ on an inclined plane” of 1 in 528 (10 fect per mile) 
all average loads “ could be taken.” Undoubtedly they can, but at a propor- 
tionate sacrifice of power or speed, which ought to have been added ; without 
it the statement is incorrect, and with it I do not understand the object of the 
observation. The naked result of tho above calculation is not altered by the 
omission, although certainly it may in consequence escape the recollection of 
the reader. . i . 

In the next paragraph the some thing is asserted ina different shape. It 
would have been desirable to have had explained what was meant by a “ full 
average load." It appearsto be assumed as a fixed or constant quantity for all 
railways, and quite independently of tho gradients, or even of tbe power of the 
engines. [do not understand how any such fixed quantity can cxist. Several 


of the present trains on the Grand Junction railway require two engines; 


should they increase so as to require three, it will probably be necessary to 
divide them; the capabilities of the line, or of the engines, will then kave 
influenced the load. In the cases of the three different railways before referred 
to as quoted in the report, the average nett loads of the trains referred to arc, 
24 tons, 32 tons, and 40 tons respectively ; and the average load in one case 
is therefore nearly doublo that in another. 

Whatever may be tho results on othcr railways, we know from oxperience 
on the Great Western, that our best engines, which are considered so 
unnecessarily powerful, have been barely sufficient to take tho loads which, 
under certain arrangements of trains, we were obliged to carry, and that inter- 
mediate or half-hour trains became necessary. That many such inconvenient 
arrangements would have been required if the loads had practically been 
increased 34 per cent., with gradients of 10 fect per mile, I nced not tell you 
who are familiar with the details of our traffic. I regret the necessity of 
devoting so much space to an attempt to render more clear that which appears 
to me to be self-evident,—namely, that a load of 134 tons cannst be carried at 
the same speed and with the samo power as one of 100 tons, or, in other 
words, that the addition of a useless load of 10 or 15 tons to one of our ordinary 
trains would not be unimportant ; but the paragraph I have referred to implies 
this, and there being no argument advanccd in support of it which could be 
examined, it becomes the more necessary to take notice of it. 

The particular arrangement of the gradients on the Great Western railway 
and their effect upon the traffic are then gono into, and at the end of the para- 
graph, page 40, the advantage of 17 per cent., befure alluded to, is reduced one 
Bar or 84 per cent. How this is done T have not becn able to perceive, as I 
find neither argument nor calculation to justify it, It is true it is very fairly 
given as an opinion ; but, as there nre many uan and quantities given in the 
courso of the preceding paragraphs, tho word * therefore," at the conclusion 
of the paragraph, wonld lead a cursory reader to suppose it was proved by 
some preceding calculation or reasoning. — As some allusion is made to a 
supposed saving of the power in one direction which is expended in the other, 
and as 84 is half of 17, it is barely possible that it is arrived at by a system of 
averaging the power required in the two directions; but, in the first place, no 
sfich average can be taken, the maximum prer that is required in any ono 
part of the line must be provided, and must be carricd at all times, even if no 
power at all be required on other parts of the line ; ind, secondly, if the 
expenditure of power is to be averaged, then tho increa: o of gradients makes 
no difference in the average power, as the decrease of p. wer in descending is 
said to be equal to the increase in ascending, and thercture balances it. Tho 
fact is, that there is no ground whatever for halving the 17 per cent. (which I 
have shown to be 34 per cent.) asa memure of the effective power of the same 
engines under the two circumstances, and consequently none whatever for fixing 
it at 8} per cent. : 

After this, the ©) per cent, is reduced to 2,8 per ccnt., in so far as relates 
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to the value, in money, of such reduction in locomotive power; and the asser- 
tion is made, preceded again by the word * therefore," that a company would 
do wrong to increase the original capital more than 2.8 cent., to effect a 
saving of 2:8 per cent. in the annual expenditure. (Can it possibly bo megat 
that ifthe capital be a certain sum, say 1000/., and the annual expeuditure 
150l., leaving 1502. of nett profit, that a company would do wrong to add 3j 
per cent., or 25/,, to their original outlay, unless this secures 2] per cml 
saving, or 3l. 15s. on the annual expenditure, or 15 per cent. for the money? 
This is evidently a great mistake, arising from the total confusion of the capital 
with the annual expenses, as if they were the same sam, and the apparent 
accuracy and proof are produced only by the repetition of the same fi ja 
the two cases, although, in fact, there is no such idontity. The way ia which 
a man of business should proceed, would be to capitalize the annual sum like] 
to be saved at some given rate of interest, which in his opinion would cover 
risk, and leave a profit, perhaps of 6, B, or 10 per ccnt., accordiug to circum. 
stanccs, but having no reference to the purticuler Dr centage which the 
annual expenditure might bear to the capital; and this amount a wise mao 
would expend, not only to increase his future profits, but also to secure perima- 
nent advantages to the concern. 

The calculations, erroneous as I think I have shown them to be, do neverthe- 
lcss, make out a case in favour of good gradients. But upon turning wa 
statement given of actual results upon threo railways, theso very calculations 
ore annibilated. These experiments, if they prove any thing, prove an actual 
advantage in favour «f gradients, not of 4 feet per mile, nor of 10 fcet, but of 
very stecp gradients of 30 fect por mile. The naked rosult gives a lem 
expense of power on two lines, on one of which half tho length consist of 
gradients above 26 fcet per mile, and on the other, 8 miles out of 20 consat of 
gradients upwards of 34 feet per mile, over a line the maximum iont of 
which is 4 feet per mile. No explanation is given. The question is not 
ono of the comparative perfection of the lines, in other respecta, or of the 
carriages, or of the probable effects of circumstances not mentioned ; it is 
adduced expressly as a practical measure of the value of gradients, and is lch 
without comment or explanation, to produce its effect on the mind of the 
reader. As such it does appear to me, and I think must to any impartial maa, 
that the proof is overmuch, and becomes valueless; that the results cannot be 
correct, and that there evidently must cither be an error inthe data, or there must 
be circumstances quite independent of the gradients which require separation ; 
otherwise we are driven to the conclusion that steep gradients are best. 

I have nothing before mo but the results, and therefore I cannot pretend to 
discover ali the sources of error; but I know that some of the data are such as 
must introduce error ; for instance, the consumption of coke given as that of 
the Great Western railway, includes all that had been used in raising and 
kecping up the steam in the engines, which, in tbe first working of & portion of 
a line, and while tho arrangements are not matured, is necessarily greet; it 
includes also the coke expended in ballasting trains and experimental tripe. 

Iu fact, during the four weeks ending September 13th, which are referred to 
by the writer, I find that there were goncrally seven engines in use, and of 
these, two were employed upon tho line, (not on the passenger traffc,) aud 
one was kept with tho steam up, as a sparo engine. How can the results of 
consumption per ton per mile be correct with such sources of error ? 

I must beg, however, to keep your attention to the 34 per cent. at which I 
have arrived, as the advantage, in actual effective power, of a gradient of 4 feet 
over one of 10 feet. 

The gradients must ultimately govern the pora of your engines, their 
speed, (at all events in ene direction,) the size of each of your trains, aud con- 
sequently their number; and it must always be remembered, that their opera- 
tion is a permanent one, which nothing can removo or even alter, and the effect 
of which nothing can diminish. On the contrary, I am prepared to show, 
that the value of low gradients will, in all probability, be much increased. 

I have assumed 8 lbs. per ton as tho resistance of a train ; but as the greatest 
part of this resistance depends upon the workmanship, tho form, and ibe 
mechanical construction of the carriages, and other causes, and may be reduced 
by various contrivances already known, it would be contrary to all expericace 
to suppose that it will not be materially reduced when there is an object to be 
gained by its rednetion. 

In many experiments, with all tho circumstances favourable, the resistance 
has been as low a3 6 lbs. 

Tn some made by Mr. Hawkshaw, on tho Great Western Railway, the re- 
sistance of a train, consisting partly of trucks and partly of carriages, only 
gives 6.22 lbs. 

li may therefore be assumed, that we have now within our reack improve- 
ments by which the resistance may be d to 8 lbs, 

With this datum, and making the samewalculutions es before, we obtain 100 
and 144 as the comparative loads which the same engine would take at the 
same speed up the two gradicnts of 4 feet and 10 feet per mile. 

Such an increase in tho capabilities of engines must bo of immense impor- 
tance in passenger traffic. But how undeniably important it must be, even 
according to the principle laid down in the roport, in the conveyance of goods; 
in this service tho maximum power of the engine is brought into operation, 
and does constituto the limit; and if the engine, in such case, only forms one- 
eighth of tbe gross load, the proportion will still be as 100 to 135.5. 

This advantage, large as it is, is a highly probable one, and I venture to 
predict it as a certain one; but, confining owselves to the results which nwy 
be obtained with the existing rails and carriages, ! will consider what is tho 
practical working of an increased useful effect of 34 per cent. by the saxe 
engine, or an increased resistance of 26 per cent. with the same load. — Ac. 
cording to tho view of the writer, in page 5, of there being a fixed standard or 
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avera wer of engine which will be the same in either case, the former, — 
aniy, En per cent. of increased effect-—would be the correct mode of consi- 


dering the ison. I will assume, however, the latter, as being least 

air. gs and I will su: the eugines, although different in power, to 

be of same weight. ow, the resistance in ascending and descending a 

pe of 4 feet mile will be 100 and 66; with the 10 feet per mile, it will 
126 in ascen 


ng, &nd actually only 39 in descending. 
Ja the case of tho Great Western Hailway, from London to Slough, Maiden- 
head, Reading, end to the point of departure to Oxford, the maximum rise is 
4 feet. Had it been 10 feet, as I must infer would have been the recom- 
mendation of Mr. Hawkshaw, the resistance going and coming would have 
been 126 and 39. Now, of what avail would it have becn, that in returning to 
town tho resistance was smali? No moro passengers or carriages could be 
ht one way than must be conveyed the other, or, to apply one of Mr. 
Wee laws own similes, tho cight horses required to take the post-chaise out 
must return with it, though two might be enough. T quite agree with the 
opinion very strongly expressed in another part of the report, that for the 
economical working of locomotive engines, their power should be well propor- 
kioned to the load they have to draw. it is remarked, apparently iu allusion 
to ote which we consider tho best engine is our establishment, that to bar an 
engine capable of drawing 200 tons, to oads av ing 50 tons, will be 
very like fastening Sight borses to a post pia, Be Although the remark savours 
of ridicule, I quito concur in it. It is a forcible description of tho practical 
working of a line with gradients of 10 feet per mile, such a line as tho ima- 
ginary one (A B) described in p. 49 of the | : 

Now, on this line (A B), the engines going in one direction would have to 
exert a power of 126, and this at full speed, and in the othor of 39, or as 200 
to 62—8 proportion not very different from the 200 to 50, which is mentioned 
only as something that would be very absurd. — 

Again, at pee Ea part of the report (p. 53), it is stated, that engines of little 
more than two-thirds tho power of those on the Grand Junction ilway, and 
therefore of considerably less weight, would be sufficient on our line from our 
fatter gradients. Sach an admitted reduction of 25 per cent. in locomotive 
"power seems to me no mean economy te be obtained by these gradients, the 
effects of which are treated so lightly at other times; hut these contradictory 
results are the uences of an attempt to argue against the 
simple facts, that the inclination of the line increases the resistance, and that if 
a regular speed is to be maintained, you must have power in proportion to that 
resistance. 


AU the foregoing calculations ients havo been limited to the two 
cases of 10 feet aud 4 feet per e ^r Ere ae both unusually favourable, and 
their comparison therefore is not calculated to render the advantages so striking ; 
but bad tbe of4feet per mile been compared with the more ordinary ones 
of 16 feet and 20 feet, the superierity would have told much more in the dis- 
cussion of the general question of the value of good gradients. To supply this 
deficiency, I subjoin a table of the comparative effects of the same engine, with 
tbe same consumption of fuel, and travelling at the same speed on the level, 
and on the four gradients of 4, 10, 16, and 20 feet per mile, with a resistance 
of Sibs. for friction, &c.; and for the sake of uniformity with the ious 
calculations, I take the same standard of 100 as the useful effect, or nett load, 
up the plane of ten feet. — 


Comparative Effective Power. 
Ascending Descending. 
Level . , 170 170 
4 feet per mile 134 220 
10 feet per mile 100 400 
16 feet per mile 77 . 1305 
20 fect per mile 60; the load once in 
motion would 
run of itself, 
The dis ncy between these results and those given in the report docs not 


arise merely from different data being assumed, and upon which there might be 
a difference of opinion ; but from errors in the treatment of the calculation of 
the latter. I subjoin a similar table, calculated upon the basis of lOlb. per ton, 
being the total resistance on a level : — 

Comparative Effective Power. 


Gradients. Ascending, Descending. 
Level . , . . 146 . 150 
4 feet per mile . . . 129 105 
10 foet per milo s ; 100 297 
16 feet per mile . . . B0 658 
20fetpermie — . : . .. 69 . 726 
By these tables the great superiority of a line approaching to tho level is 


a t, not only is the effective power of tho engine in that direction 
of tbe line which limits thc load much , but the average work of the 
engine is performed more economically by the greater regularity of the 
resistance. Onan inclination of ten feet per mile, as I have before shown, the 
engine, during half the time, is barely performing a quarter of tho work of 
which it is capable, On gradients of 16 fect per mile, the engine during balf 
the time is barely doing more than driving itself. 

These are incontrovertible facts; whether the total resistance arises from 
friction, from the resistance of the atmosphere, or from whatever cause, the 
amount is about as stated, and the increase caused by the gradients is in tho 
ratio stated in the abovo table. 

It appears to me almost to weaken the strength and obscuro the clearness of 
a demonstration which is mathematical in its correctuess and certainty, to 
attempt to support it by reference to certain experiments in which other causes 
might have operated; but eu the Great Western Railway we have every day, 
and with every tzain, such evident and striking proofs of the effect of gradigat, 


that I should have thought it must be conclusive to any one who has had an 
opportunity of witnessing them: 

With powerful engines and light trains, running at a good speed of 30 to 
35 miles per hour, tho changes of gradients, (which only vary from a level to 
2 fect per mile, and to 4 feet per mile,) are perfectly perceptible in the in- 
e or diminished speed, even without the assistance of a watch, and have 
been frequently detected by persons previously unacquainted with the levels. 

It must always be horne in mind that the resistance arising from the gra- 
dients is a permanent evil which, once established by the completion of the 
works, cannot be remedied, and the probable future effects of this must therc- 
fore be seriously considered, In the course of a few years, as railway travel- 
ling becomes general throughout the country, and there are opportunities of 
reaching different parts of England by diferent roads, the usual results of 
competition will follow; prices will gradually bo lowered; tho number of tra- 
vellers will become immensely increased ; and the gross profits and expenditure 
become proportionably large; bearing then, particularly the latter, a much 

veator ratio to the original outlay than at present. e profits will then 
Loci mainly upon the economy of transport, and then any saving in tho 
current expens. s will be felt in a far greater degree. 

I shall now consider tho subject of tho width of gauge. The question of tho 
disadvantage of differing in point of gauge from other railways, and the con- 
sequent exclusion from commnnication with them, is the first. This is un- 
doubtedly an incouvenience ; it amounts to a prohibition to almost any rail- 
way running northwards from London, as they mast all moro or less deped 
for their supply upon other lines or districts where railways already exist, and 
with which they must hope to he connected. Jn such cases there is no 
alternative. 

The Great Western Railway, however, broke ground in an entirely new dis- 
trict, in which railways were unknown. At present it commands this district, 
and has already sont forth branches which embrace nearly all that cau belong 
to it; and it will be the fault of tho company if it does not effectually and 
permanently secure to itsclf the wholo trade of this portion of England with 
that of South Wales and the south of Ireland ; not hy a forced monopoly, 
which could never long resist tho wants of the public, but by such attention to 
these wants as shall render any competition unneccessary and hopeless. Such is 
the position of the Great Western Railway. It could have no conncxion with 
any other of the main lines, and the principal branches likely to be made were 
well considered, and almost formed part of the original pl ; nor can these 
be dependent upon any other existing lines for the c which they will 
bring to the main trunk. 

At the London extremity, from the moment the junction, as originally pro- 
posed, with the London and Birmingham Railway was obliged to be given up, 
there existed no possibility of a connexion with any other line. London will 
always be the terminus of those main lines now established, and which ap- 
proach it from distinct quarters, and the traffic of each will cease at this 
point; and, unless when two such lines unite to form a common entrance into 
the town, they will have no connexion with each other at this extremity. 

The Great Western was therefore free to adopt its own dimensions ; and nono 
of the difficulties which would entirely prevent such a course in the north of 
England had any existence in the west; and conse uently, all the general 
arguments advanced, and the comparisons made, on the supposition of such 
difficulties occurring—all excellent in case they did—are totally inapplicable 
to the particular case of the Great Western Railway, to which they have no 
reference beeing 

The reasons for adopting any increased width'of gauge, and the particular 
dimension of 7 feet, have Dein a6 frequently before you, that it is unnecessary 
for me now to repeat them. Tho principal positive objection against it 
in the Report is the incroased cost, while the mechanical advantages are 
doubted, but not disproved, 

As regards the cost, I have repeatedly shown that this amounts at the 
utmost toa slight increase in the quantity of earthwork, and that the bridges, 
tunnels, &c., aro not necessarily affected. Mr. Hawkshaw seems to be of the 
samo opinion, as at p. 50 he classes the “ tunnels of 30 feet diameter” among 
* the non-essentials,”’ ss ** not absolutely consequent on the increase of gauge ;" 
and at p. 50 he clearly limits the increased expense of construction to tho 
earthwork, land, and permanent way. There is some inconsistency in these 
remarks, when compared with the estimate in page 52, where the width of 
tunnels is considered a consequence of the wido ugc, and a saving of 
estimated of 20 per cent. “ in the tunnelling yet to fo 
gauge requiring 4 feet less width.” 

I have only here to t, what is really capable of the clearest proof—viz., 
that tbe greater width of tunnels, proposed by me for special reasons, which I 
have explained on more than one cecasion, has nothing whatever to do with the 
wide gauge, inasmuch as tunnels of the ordinary width could be adopted, and 
the saving pointed out would not, therefore, be necessarily the result of the 
return to a narrower gauge. But tho arguments advanced at p. 50 in the 
Report, to show the necessity of increasing the earthwork by 4 feet, are 
subsequently, withont observation, applied to the tunnels. This error is occa- 
si by neglecting to give preciso dimcnsions to quantities quite capable 
of it. 

Arguments are founded upon the assumption that a certain width is ne 
between the centre rails, for repairs. This is true; but the width should be 
stated in feet aud inches. On the Liverpool and Manchester, this space is 
4 fcet 8 inches; aud even with stone blocks, this is found ample for all tho 
purposcs of repair; indeed, it is the width which is so perfect in Mr. Hawk- 
shaw's estimation. Four feet 8 inches, with stono blocks (which does not leave 
more than 2 feet 8 inches between the blocks,) are not equal to 4 feet with 
longitudinal wooden sleepers, which would leave from 2 feet 9 inches to 3 feet 


donc, by the narrower 
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betwoen them. Suppose 4 feet, however, to be necessary ; then, with a 7 feet 
auge, the distance from centre to centre of tbe two lines is 11 feet, which is 
e same as on the London and Birmingham, Grand Junction, and other lines, 
and which has been adopted to give a general increase of space. The width of 
tunnels, viaducts, &c., are therefore nof necessarily affected by the 7-feet gauge. 
Neither do [ understand how the cost of ths permanent way can be sensibly 
inoreased. The weight of rail would be the same. The engines, in other 
ts similar, would be, at the utmost, only a few hundred weight heavier, 
consequent upon the increased length of axles and breadth of frames—the 
boilers, fire-box, wheels, cylinders, and working gear (about nine-tenths of the 
whole) remaining oxactly the same; and even with our present heavy engines, 
the greatest weight upon one pair of wheels is not greater than upon the 
driving wheels of Mr. Bury's engines on the London and Birmingham 


railway. 

If oe strength of the rails be not increased, the mere distance between them 

cannot affect the expense of construction beyond the cost of a few cube feet of 
ballast per yard forward, and about eight loads of timber tothe mile in transoms. 
If 150) | per mile is allowed for these sources of expense, it is far more than 
enougb. This, with the 2007, assumed by Mr. Hawkshaw for the earthwork, 
and 501. for one quarter of an acre of land, which he has not allowed for, makes 
4001. per mile as the outside of tho additional cost incurred in the first con- 
atruction of the road on the 7 feet gauge. As to the consequent increased cost 
in tho engines and increased expense of repairs, they are treated in so general 
a way that it is dificult, if not impossible, to meet what is said; but certainly 
actnal experience satisfies me that eventually there will be no material difference 
in the first cost. The opinion of Messrs. Robt. Stephenson and Company, as 
quoted page 52, is, that it “ will not be very considerable.” The wear and 
fear, Tam equally satisfied, will be diminished. 
__ The whole subject of the diminished resistauce arising from the increased 
diameter of wheels, and tho opinion of the Irish commissioners in favour of it, 
is then disposed of in a summary manner. It is assumed that the beari of 
the axles must be increased in the same ratio as tho diameter of the wheels, 
and that hence no advantage would be gained, in so far as the friction was 
concerned; but such is uot intended to be the case. 

It is asserted that the grinding of the flanges against the rails must be more 
felt with a large wheel than a small one. No reason is given for expecting such 
a result, nor why this resistance should not be, as one might naturally expect, 
inversely as the square root of the diameter, and therefore diminishing with an 
increased diameter. As in the case of the gradients, however, the whole is 
act aside by one experiment; this experiment (pages 50 and 51) gives 
nearly the same result for wheels of 3 and 4 feet diameter. This is not sur- 
prising, as the difference in diameter was too small to be clearly detected by 
the very uncertain and unsatisfactory mode hitherto adopted for ascertaining 
the resistance. It appears to me also that they were not made under similar 
circumstances, or even on the same road, and the ratio of the bearings to the 
‘wheels seemed to be rather in favour of the small wheels. The experiment, 
therefore, appears to be perfectly useless and unavailable, and the writer says 
that he does not think it conclusive. Nevertheless, these are the only expe- 
riments adduced, whilst the point is assumed to be proved. 

The next inquiry made ts on the question of safety. I certainly never 
thought of the danger of upsetting from the narrowness of base, as a e- 

occasionally does ; and therefore I need not occupy your time in dis- 
cussing the manner in which this imaginary argument has been advanced and 
then demolished. But I must call your attention to the extraordinary and 
-contradictory general assertions (p. 51) that “if A be safe, there cannot be 
tbe smallest advantage in making B safer.” This is a confusion of words. 
If safety, commonly speaking, meant a total absence of possibility of danger, 
then the statement is coutradictory, and is not even sense; for if B is made 
safer than A, A cannot be perfectly safe. But safety is a term, after, all only 
.used comparatively, and then the statement assumes this extraordinary abape— 
that if A be tolerably good, it is useless to seck anything better. Row, 
although no man, I believe, ever supposed that ordinary railway carriages were 
much exposed to the danger of being upset, yet no man could witnese, as I 
have had the opportanity of doing, numerous accidents on railways of both 
dimensions, without being atrack with the great difference in the susceptibilit; 
of the engines and carriages to being thrown off the rails on the 4 feet 8 inc 
gauge and on the 7 feet gauge. The reason is obvioua enough: the oscilla- 
tion and the velocity of the angular motion, or, in other words, the jerk 
caused by any departure from level in the rails, or from any open joint or 
obstacle, or from collision, must be much greater when acting on a 4 feet 8 
inch baso than on a 7-fcet base, and I have seen many accidents on the 4 feet 
8 inch rail arising wholly from this cause, while on the 7-feet gauge I have 
seeu the samo causes operating to a greater extent without producing any 
serious results, I believe, also, that at high velocities much of the resistance 
from the friction of the flanges, as well as the strain upon the i and 
liability to accident, arising from lateral motion, which is imparted to the 
carriage by angular motion, or rolling, and which must be lessened in the 
direct proportion as the base is extended. The pat differonce in the rolling 
.motion of the engine chimney, whon running at high speeds upon the 7-feet 
gauge, as compared with tho same effect on tho 4 feet 8 inches, was remarked 
at once by the engiue-drivers sent by several of the manufacturers to crect 
their engines, and is familiar to all now engaged on the line, although the 
rails themselves were at that time undeniably in a bad state. Safety, there- 
fore, may, and indecd must, bo incresscd by the width of the gauge. As to 
the effects of the adoptiou of the wide gauge by the main trunks upon the 
branch lines likely emanate from it, as I said before, these branches have all 
formed part of the general plan, and were considered originally; and there- 
fore the assumption of the writer, that there is uncertainty or danger ypon 
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, which is the ex. 


this point, is not correct. The Bristol and Exeter Rail 
is well fitted ts 


tension of the Great Western to the south-west of Eng 
this gauge. A great extent of it will be the most level line in land, ead 
is nearly straight. On the Cheltenham Railway, for four-fifths of the length 
it is free from any objectionable curve; and on the remainder there will bs no 
curves of so smal a radius, even in proportion to the 7-feet , as there 
are on the Grand Junction and many other lines, The objections tahen, 
therefore, are not applicable; and it seems to me that none of the ds on 
which the writer founds his somewhat startling advice to alter that bes 
been done, are tenable. In fact they are none of them brought forwerd 
in a clear aad tangible shape, except the debit and credit account in page 53. 

I will begin with the last, or the credit account. Tho first item is the 
largest, and considering that it constitutes two-thirds of the whole, it isa very 
important one; yet there is no proof, there is not even one single reason gives 
for supposing any such iucrease; the only reference to it that I can find is in 


may not perceive. 

l have shown, I think clearly, that 150/. per mile instead of 10004. is the 
excess: this makes a reduction of 85,000/. in the assumed saving. The 400¥. 
excess on the engiue and tender I equally dispute ; it is also “by 
anything cxcept the letter from Messrs. Stephenson, and their opinion is eves 
much qualified : their concluding remark i»—^ If the power or dimensions ef 
the engine be kept the same, the additional e consequent upon am i» 
crease of g will not be very considerable.” In fact, the same L1 
all its ni iro | parts, and the same quantity of workmanship, answers the 
one as the other; to widen the frame and lengthen the axles is all that is re- 
quired; and even making no allowance for any increased facilities in the con- 
struction, 1004 will amply cover this,—say, 1504, aa the increased expense 
consequent upon the wide gauge. This, of course, has no reference to amy 
peculiar construction of the engine, such as greater evaporating suefaés, ec 
larger driving wheels, which are not, in fact, consequences of the width of 
gauge, but which have been adopted with a view to economy of fuel and weer 
and tear. 

In the next itom I shonld add 501. per mile for land, although neither 
carthwork, and still less upon land, have we 60 miles upon which we can 
the saving. ‘The tunnelling, as I have shown by actual calculation of the 
mearuremont required, is not effected by the gauge. Tbe account, therefore, 
stands thus :— 


1504 per mile on 100 miles of permanent way à . . £15,000 
150/. less on 60 engines and teuders . D "M 9,000 
2501. per mile on 60 miles of earthwork and land . 4 15,000 
'Tunnelling —nothing. 

£39,000 


Instead of 156,0001., as given in the Report. - 

I now p to consider the debit account, in which I find an importaat 
ia The change recommended . from. fap enp _to he 4 feet 

inch, is supposed to occupy a year and a bal! ; during this time no advantage 
edd be takan of the extension of the line to Twyford, in the neighbourhood 
of Reading, which, if the opinions expressed in this Report are to be 
Adopted, must be laid down with the narrow gauge, and it therefore would be 
bielas until one of the lines of the same gauge was open. By this delay at 
least a year would be lost. 

But besides this loss, another would bo experienced by the confinement of 
sho traffic to a single line. I believe it would be found impracticable to carry 
on our trade on a siugle line; there can be no doubt that it would be mate- 
rially diminished, which, together with the loss of twelve months’ trafüc 
between London and Twyford, cannot fail to make a difference of upwards ef 
50,000/, The gross p pg upon the present line are about 80,0002. per 
annum; the extension of the line from 224 to 32 miles, (thereby securing all 
the long traffic, which is now only partially obtained,) and the natural progres- 
sive increase of the traffic wbich would take place on the t line, caznot 
be estimated to produce less than 60,000/. more, or 140,0004 per annum. 
Supposing the expenses to be increased by 25,000/., there remains, as ia- 
creased nett profits, 35,000. ; to this add: 15,000/., as a very moderate allow- 
ance for the reduction, to which I have alluded iu our receipts, unavoidably 
consequent upon the working of only a single line, which would certainly act 
diminish our expenses. 

The debit account, therefore, will now stand :— 

Ex s of alteration and loss upon stock, as stated in 

page 24) - . £193,276 


Loss of profits on the extension to Twyford me 35,000 
Ditto on traffic to Maidenhead i E : . z 15,000 
£173,976 


Instead of £123,976. 
And deducting the amount to be saved, 39,000:., it shows a sacrifices of 
134,9761, as the result of the proposed alteration. Even if the assumed in- 
crease of 4001. on each engine were admitted, it would still leave 121,976). aa 
the balance against the dinge, instead of anything in favour of it. Im ad- 
dition to this clear loss, it should also be remembered, that after the conver. 


- sion of the one line to Maidenhead from the broad to the narrow gauge, the 
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other still remains to be altered. During the whole of this operation, let me 
at, the total traffic to Reading must travel on a single line, which, even ad- 
sitting it to be pessible, must necessarily cause a continued loss of traffic, with 
great additional inconvenience and expense, and serious risk of accident,—all 
ao much in addition to the amount of sacrifice already calculated. 
, MAIDENHEAD BRIDGE. 

On this head it is unnecessary to say more than that the dofective part of 
the work bas beon condemned by me, and the contractor called upon to 
replace it, which he is now doing. 

PERMANENT WAY. 

‘Tee question of the construction of the permanent way appears to have been 
thonght a very unimportant one; three lines of the Report are devoted to it, 
and these consist of the expression, in rather stron language, of an opinion 
unfavourable to the mode in which the attempt has Teen made; but whether 
the writer approves of the ultimate object sought to be attained —of the plan of 
continuous support—or bot, does not in any way appear. This is to be re- 
&retted, as the writer has lately had some experience on this particular point, 
end it was supposed might have been able to give some useful information 


upon it. 
LOCOMOTIVES. 

The question of locomotive power is treated also very concisely; nothing 
whatever is stated, under this particular head, of the engines of the Great. 
Western Railway. A few general principles are laid down, in almost all of 
which I perfectly ooncur,—viz., the necessity of proportioning the power of 
the engines to the loads; the advantage of keeping down the weight; the 
circumstance that the weight of the engine will depend on the average load to 
be taken, and the nature of the gradients, The comparison between the 
locomotive power supposed to be necessary on the Great Western and on the 
Grand Junction Jines, is a powerful argument in favour of good gradients. On 
tbe whole, these principles are precisely those on which I have founded my ar- 
guments in tbe course of these observations, and I think they fully bear out 
the views 1 bavo taken; but the concluding observations of the Report appear 
to me to bo the most strikingly erroneous views that I have yet had occasion 
to call your attention to, and still arising from the same mistake—that of 
omitting all consideration of increased profits to be derived from increased ac- 

ion or improved conveyance—objects at which I have aimed. 

lo the last paragraph but one, after condemning, very properly, any great 
increase in the cost of a road for the sake of a system, it 1s asserted that 
“ good gradients will be rendered of non-effect, as to economy, if the speed be 
greatly for greater speed will entail greater cost, and be tantamount 
to steep gradients.” 

It seems to me, on the contrary, that the attainment of a greater speed at 
the same cost is economical, just as it is to make a better and more saleable 
article at the same price. And the next and last paragraph exposes still more 
strongly this fallacious principle, and may be taken as a fair sample of the 
theory of railway economy advanced in this Report. The words are—‘ And 
though the same results may perhaps be obtained on railways of better gra- 
dients, with more dead weights, than ou railways of bad gradients, yet this 
seems to be merely bringing down the good line to the standard of the bad; 
-—tbat is to say, if “more dead weights,” or greater loads, are carried with 
** the same results,” or at the same cost, no advantage is gained ; so that, if 
natural or artificial means enable you to carry greater loads, and, in fact, 
petform more work, or, in other oh. carry on a greater trade with the same 
capitol, you are not to avail yourself of these advantages to extend your busi- 
ness but merely to withdraw so much capital from a thriving concern. If 
she solo object were to reduce the out-goings to the lowest possible scale, 
without reference to tho comparative receipts, such a mazim might be good. 
Mf the construction of the railway, and the maintenance and working of it, 
were à coi ory tax levied on tbe proprietors for the use of the public, 
without benefit to them, then, indeed, the only advantage of good gradients 
would be the diminution of exceriiun and of expenditure of power. To tho 
beest of burden a good road is certainly of little consequence, if he is propor. 
tionably laden; but his owner would be surprised at being told that he could 
gain nothing by being able to carry more goods, because his horse would be 
worked as much, and worn out as soon, as when ho carried less. 

I shall now make a few observations on the remarks and the hypothetical 
cases which I before referred to, and I think, when I have called your attention 
to them, you will agree with me that they ought not to pass entirely unno- 


Jn p. 48 of the Report, the difference between tho Great Western Railway 
and other railways is compared to the difference between a canal for barges 
and a canal for sbips—a most exaggerated comparison, and one by no means 
diminished in effect by the qualification introduced by the words which follow, 
a h not toan equal degree." A ship-canal is a totally different thing 
from a -canal; it is most costly, and if considered as a mere channel for 
the conveyance of goods, is very ill adapted for the purpose. It is intended 
solely for the transport of the ships to some inland port. The only cbange in- 
trodaced in the Great Western Railway is in the dimension of one of the 
perts, not for the purpose of carrying larger individual cargoes, but fer the 
parpose of carrying the ordinary cargoes moro advantageonsly. If a com- 
parison be made with canals, it should be simply with the case of a canal 
which, being intended for quick service, or fly-boats, is made rather wider, to 
slow the boats more free passage through the water, and thereby diminish 
tbe resistance. Tho comparison apparently is thought to require some apo- 
logy, as it is said not to bo extraordinary “ should it appear that the locomo- 
tives bave twice the power of those on other lines;" and “should it be 
shown to be a parallel caso to build a ship of 200 tons burthen, when 
there is no probability of ever obtaining a cargo of half the weight.” This 


certainly is tantamount to the statement in a subsequent part of the 

that the engines have this excess of power, and that we have, in fact, pro» 
vided for a traffic four times as extensive as we can hope to obtain; yot, 
after producing this impression, the subject is dropped, and no attempt 
made in any part of the Report.to prove it. 

In the next paragraph (page 48) there is a remark that “it is one 
thing to design that which is pleasing in outline and grand in dimensions, 
and it is sitogether another thing to design that which, under all the circums 
stances, shall best answer the end in vicw, one of those ends being a return 
for the capital invested." : 

I must deny altogether that such a distinction necessarily exists.” To 
make that large for the sake of appearance which ought to be small, is un- 
guestionably; very different from stu ying the right size and adopting it ; but 

think that when a work is evidently we adapted to the object for which it is 
intended, it is generally satisfactory to the eye; and that then there is rarely 
any difficulty in making it “pleasing in outline;" the distinctien exists only 
with those who, likea bad architect, commence by designing the exterior of a 
building, and then make the interior a ments subservient. 

At theend of p. 48, a case is put which is strictly applicable, and which is 
solved in a manner to assist the subsequent arguments; but the solution 
seems to me to have ne other merit, certainly not that of correctness. 

It is supposed (what is indeed the actual case) that it is desired “ to give 
the greatest impetus to the trade, and the greatest advantage to the town ef 
Bristol ;” and the way to do this is said to be, as if incontrovertible, “ to cone 
nect it with the metropolis by a road on which parties could be carried for 
the smallest sum, and at a velocity not inferior to that at which they can be 
carried in any other direction." Thla is the first time I ever heard that to 
win the race it was sufficient to be not behind your competitor. If such were 
the rule in trade, why was the Liverpool and Manchester railway made? The 
means of communication were not merely not inferior to, but probably su- 
perior to any in England. Why were railways introduced at all, and the 
capital embarked in the general means of transit so enormously increased by 
the addition of totally new works? Stage coaches and canals loft all towns 
exactly in the same position which is here said to ensure the greatest impetus 
to theirtrade, Besides, are there no points of inferiority in the case of the 
port of Bristol which have to be ape for, in consequence of the su. 
perior local advantages of other por Bristol has, for some reason or other, 
fallen far behind Liverpool. Will it be of no advantage to the trade of this 
pe and thereby to the revenue of this rr id that it should have superior 
acilities of communication with London? ether Liverpool continues at 
eleven-hours’ or is reduced to eight-hours’ distance from London, it may be 
said by some to be still a day'a journey, while Bristol will be brought within 
four hours, or four and a half hours' distance; and if this is reduced to three 
hours, which is undoubtedly practicable, letters and orders may be transmitted 
and replied to during tho business bours of the day; and precisely tho same 
ohange introduced into the transactions of business that was effected by the 
Liverpool and Manchester railway, and a great increase in the trade of the 
place, and in the traffic of the railway must necessarily follow. 

This doctrine of tke all-sufficiency of a railway, without reference to its 
quality, and the inutility of attempting to influence the amount of traffic b 
increasing the advantages, appears, ander different forms, in other and 
shall not again refer to it, but shall proceed to another part of the rt. 

The adoption of a different gauge is compared, at p. 50, to the construction 
of a canal “in a country of canals, with locks of such a character as would 
totally shut out the boats of all the canals that surrounded it.” Now, in the 
first place, as I have shown, the west of England is not a country of railways; 
and, in the next place, thero is no ped in the mode of conducting the 
carrying department of a railway and a canal. A barge, with its master and 
his family living on board, may go, and does occasionally go, without incon- 
venience, far out of the uaual beat. Railway carriages and waggons must 
belong to the particular line on which they run; and, except in such cases as 
the Grand Junction and Birmingham railways which form in fact one liue, 
although they happen to be made by two companies, it will never pay to trust 
them in the hands of others. 

On the subject of the wide gauge, the opinions of Mr. Booth, of the Liver- 
pool and Manchester railway, (which had been previously expressed in a letter 
tothe Irish Commiasioners,) and of Mr. G. Smith, of the s and Selby 
railway, are quoted in favour of the 4 feet 8 inch guage, and their answer in 
the negative, given apparently to the direct question whether they thought 
there was any want of safety, or danger of overturning, on their own railways, 
The case is purely hypothetical. I never heard of the er of overt 
being advanced as an objection to the narrow o, although I have seen suc 
& thing happen ; and whether the objection be real or imaginary is thequestion 
to be decided by such & reference? At any rate the directors of the Great 
Western Railway were quite competent to select the referees for its decision. 

I have the pleasure of being personally acquainted with both these gentle- 
men, and entertain the greatest respect for them, but I should never have 
thought of asking them such a question. If before building the Great 
Western steam-ship we had written to some of the highly respected and 
talented gentlemen who command the New York liners, and asked them if 
they considered there was any danger or inconvenience in the use of sails, and 
whether they should prefer steam, I think we might have anticipated their 
answers. 

1 shall here close my observations with the expression of my regret, that the 
manner in which the important questions at issue have been treated in the 
Report has of itself prevented the discussion leading to any very roster ar 
useful conclusion. It has been aMmost i ible to do more than to show 
tbat, whatever may be the state of the case, the views taken in the Report, and 
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the arguments advanced, are incorrect, and prove nothing. Another oppor- 
tunity will probably occur of entering more fully into the real merits of the 
question, and for that I shall be prepared 
I am, gentlemen, your obedient servant, . 
(Bigned) 1. K. BRUNEL. 

London, Dec, 13th, 1838. 


REPORT OF NICHOLAS WOOD, ESQ. 
TO THE DIRECTORS OF THE GREAT WESTERN RAILWAY. 


Killingworth, Dec. 10th, 1838. 

? * bg * Your instructions were, that ? should undertake an 
examination of that portion of the Great Western Railway now completed, 
and investigate tbe result of the whole system which has been adopted; and 
my attention is particularly directed to those points which may be said to con- 
stitute the peculiar features of the Great Western line, as contrasted with those 
of other railways, including in such inquiries the construction and efficiency 
of the engin@, as well as every matter connected with the locomotive depart- 
ment of the company. i 

The Great Western Railway differs from the ordinary railways, in the width 
of gauge adopted, in the construction of the rails employed in framing the 
toad, and in the adoption of'much larger driving wheels than ordinary in the 
locomotive engines, 

The subjects for consideration are therefore comprised under the following 
heads of inquiry, viz., the width of gauge, the mode of constructing the road, 
And the efficiency, power, &c., of the locomotive engines. 

The Increased width of gauge might have been adopted, and engines of the 
same description as those used on other railways might have been used, and 
it does not necessarily imply that the adopting an increased width, should 
render necessary the particular mode of construction adopted by Mr. Brunel, 
except in one point of view in which Mr. Brunel has put it, viz. :—'' That the 
increased width of gauge was necessary for the accomplishment of a high 
rate of speed, and that he believes continuous timber bearings to be a most 
essential improvement where high speeds are to be obtained." Still, as the 
two questions are in some degree distinct, we shall in the first instance con- 
sider them separately, and shal! afterwards consider them in their connexion 
with each other, as advanced by Mr. Brunel ; and as the elucidation of these 
two heads of inquiry, includes that of the power of the locomotive engines, 
we shall not in this place make their consideration a distinct question. 

In order, therefore, to bring the subject clearly before you, I shall first of 
all point out the objects, so far as I can learn from the published documents of 
your body, and from the reports of Mz. Brunel, which have been expected to 
be realized by these departures from the more general plan of constructing 
and working railways ; I shall then state some of the most prominent objec- 
tions which have been made against the system, after which I shall glve, in 
detail, the inquiries and experiments which appeared to me necessary, to 
ascertain how far these benefits have been, or appear likeiy to be realized, and 
to what weight the objections appear to be entitled. The result of these in- 
quiries and experiments will be next considered, and with these materials, in 
obedience to your instructions, the system of construcffon of the Great Western 
Railway will be contrasted with the most improved railways of the ordinary 
construction and width of gauge. 


Width of Gauge.—The width between the rails of all the public railways in: 


England is four feet eight and a half inches, the width of the Great Western 
Railway is seven feet; the difference is therefore nearly one half more, or two 
feet three and a half inches. From the documents previously alluded to, from 
& careful perusal of Mr. Brunel's reports, and from personal communications 
with that gentleman, the following appear to have been the prominent advan- 
tages expected to be derived from the increased width of gauge, and which 
induced the adoption of the width of seven feet. 

Attainment of a high rate of speed.— On this point Mr. Brunel remarks, 
“ with the capapility of carrying the line upwards of fifty miles out of London, 
on almost a dead level, and without any objectionable curves, and having 
beyond this, and for the whole distance to Bristol, excellent gradients, it was 
thought that unusually high speed might easily be attained; and that the very 
large extent of passenger traffic, which such a line would certainly command, 
would ensure a return for any advantages which could be offered to the public, 
either in increased speed or in increased accomriodation." For Mr. Brunel 
remarks, “ I shall not attempt to argue with those who consider any increase 
of speed unnecessary, the public will pii i prefer that conveyance which is 
the most perfect, and speed within reasenable limits is a material ingredient in 
perfection in travelling," and the attainment of high speed appenred to involve 
be question of the width of gauge. g 

Mr. Brunel also considers, '* that it would not have been embracing all the 
benefits derivable from the favourite gradients of the Great Western Railway, 
unless a more extended gauge was to be adopted, for if carriages and engines 
of -a certain weight have not been found inconvenient upon one railway, 
greater weights may be employed, and the same results obtained on a railway 
with better gradients ; and to adopt a gauge of the same number of inches on 
the Great Western Railway, as on the Grand Junction Railway would, in fact, 
ainount practically to the use of a different gauge on a similar railway, for the 
guug: which is well adapted to the one is not well adapted to the other." 

Mechanical advantage of increasing the Diameter of the Wheels, withoul raising 
the Bodies of the Carriages.—This comprehends what is deemed by Mr. 
Biunel, the most important part of the advantage of an enlarged width of 
gauge, viz., the reduction of friction by the increared diameter of the wheels, 
while at the same time by being enabled to ple “akoty of the carriage 


within the wheels, the centre of gravity of the carriage is kept low, and 
greater stability and steadiness of motion is expected to be attained. Foar 
feet wheels have been put upon the carriages at present in ase upon the Jine, 
but Mr. Brunel states “ that he looks forward to the employment of wheels of 
a larger diameter; and that he has been influenced to a considerable extent, in 
recommending the increased width of gauge, by its capabilities of prospective 
improvements, which may take place in the system of railroads. He states, 
* that though there are some causes which in practice slightly influence the 
tesult, yet practically the resistance from friction will be diminished exactly 
in the same ratio that the diameter of the wheels is Increased," and * consi- 
dering that the gradient of four feet per mile only presents a resistance of lem 
than two pounds per ton, and that the friction of the carriages on ordinary 
railways amount to eight or nine pounds per ton, being 8-10ths of the entire 
resistance, any diminution of the friction operates with considerably more 
effect upen a road with favourable, than one with more unfavourable gre- 
dienis;" and he further says, * I am not by any måns at present prepared 
to recommend any particuiar size of wheels, or even any incre:sc of the 
present dimensions. I believe they will be materially increased ; but my 
great object would be in every possible way to render each part capable of 
improvement, and to remove what appears an obstacle to any great pt 

in such a very important point as the diameter of the wheels, upon which tbe 
resistance which governs the cost of transport, and tbe speed that may be 
obtained ro materially depends." . 

Admits all sorts of Carriages, Stoge-Coaches, &c. to be carried within the 
wheels.—Presuming that the adoption of wheels of a larger diameter is found 
beneficial, to the extent expected by Mr. Brunel, it became necessary that the 
carriages to be conveyed should be placed upon platforms within the wheel, 
to keep them as low as possible, which could not be done with carriages ou 
railways of the ordinary width, a wider gauge seemed therefore necessary for 
this purpose. 

Increased facilities for the adoption of larger and mure powerful Locomotite 
Engines, for the attaininent of higher rate of speed.—Much stress has not been 
Jaid upon this by Mr. Brunel, although it bas been alleged that great difficul- 
ties existand that considerable expense is incurred by being obliged to com- 
press the machinery into so small a space; and consequently, that a greater 
width of gauge would enable the manufacturer to make a more perfect 
machine, and by having more space for the machinery, the expense of 
repairs would be lessened. 

Increased stability to the Carriages, and consequently increased steadiness of 
motion, not from any danger to be apprehended, by the centre of gravity being 
higher in carriages of a less width ; but that higher carriages are more liable 
to oscillate upon the railway, than carriages of a greater width and less 
height, and that a considerable part of the friction is occasioned by the 
oscillation of the carriages throwing the flanches of the wheels against 
the rails. : 

These appear to be the more prominent advantages set forth by Mr. 
Brunel, as consequent upon the adoption of an increased width of gauge. 1 
have taken the extracts from the report to the Bristol meeting, in preference 
to quoting from Mr. Brunel's communications to the directors, inasmuch as 
that report Is before the shareholders; and also in that report Mr. Brunel 
enters somewhat minutely into details en the subject, and gives in a more 
determined and explicit plan the substance of all his communications to the 
directors on the subject. It would have increased the bulk of this report 
unnecessarily to have given all Mr. Brunel's reasons for the adoptien of the 
increased width set forth in that document, and this is also unnecessary, as 
the report itself is before the shareholders and can be referred to. These 
representations and recommendations of the engineer, appear to have been 
the principal reasons which induced the adoption of an increased width of 
railway, as stated in your report to the shareholders, at thc half-yearly meeting 
of the 25th of August, 1636. 

The objections which have been advanced against the adoption of this 
departure from the ordinary width of railways, have been principally the fol- 
lowing, viz. 

The increased cost of forming the road track of the Railway, in consequence 
of a greater width of base required for the superstructure of the rails, and 
upper works. That the carriages were required to be larger and heavier. 
That the increased width of gauge caused additional friction in passing 
through the curves. That it entailed a greater expense of constracting the 
engines and carriage, increased liability to the breakage of axles, &c. That it 
prevented a junction of the Great Western with other railways; and above 
all; that there were no advantages gained, commensurate with the increased 
expenses and inconvenience of such a departure and disconnection from rail- 
ways of the ordinary width, and several other objections which bave beea 
urged by different persons against the system, which it is not necessary to 
enumerate. 

Previously to entering upon the consideration of the presumed benefits and 
objections incidental to the width of gauge, it will be advisable to bring 

ore you the second part of the system of Mr. Brunel, viz.: the mode of 
constructing the railway, and in doing so I shall pursue the same plim ms in 
the case of the consideration of width of gauge; first of all to point the rea- 
sons which seem to have influenced Mr. Brunel in the recommendation of 
this particular plan, and the improvements over other plans which he antici- 
pated from its adoption; I shall then briefly state some of the principal 
objections which have been urged against it; and lastly, detailand report to 
you the mode I have deemed adviseable to investigate, and determine all these 
eonflicling questions, and then give the conclusions, which appear to me to 
result from the enquiries and experiments I have made, 

Construction of the Road.lt will not be necessary for me to enter inte a 
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detailed description of Mr. Brunel's plan of constructing the Great Western 

Rathray, furtherthan what is absolutely necessary to explain the principles of 

construction, and in what respects it differs from that of other railroads. 

The plan adopted by Mr. Brunel is that of a continuous bearing of timber 
with piles upon which the iron rails that constitute the track of the wheels 
are 

The construction may be thus shortly described : Longitudinal timbers of a 
scantling of from five to seven inches in depth, and twelve to fourteen inches 
in breadth, and about thirty feet long are placed along the whole line. Then 
these timbers are bolted to cross sleepers or transoms at intervals of every 
fifteen feet; double transoms each six inches broad and nine inches deep 
being placed at the joinings of each of the longitudinal timbers, and single 
transoms of the same scantling being placed midway between the joinings. 
These transoms stretch across, and are bolted to all the four lines of rails. 
Within the two lincs of raila of each track, piles of beech are driven from 
the upper surface of the railway into the solid ground, so as to retain a firm 
hold thereof, and the transoms are bolted to the heads of these piles.— Vide 
rl ae and Construction of the Raiheay, in Journal No. 7, page 166, 
Vol. I. 

This plan is pointed out very clenrly by Mr. Brunel, in his report to you on 
the 22d of January, 1838, and presented to the shareholders at the half yearly 
mening on the 27th of February, 1838.— Vide Journal No. 7, page 166, 

‘ol. J. 

At tbe subsequent meeting (Oct. 10th, 1838) of the Great Western Railway 
proprietors, Mr. Brunel thus gives his reason for tbe adoption of this plan of 
constructing the road :— 

“ The mode of laying the rails is the next point which I shall consider. It 
may appear strange that J should again in this case disclaim having attempted 
anything perfectly new, yot regard to truth compels me to doso. I have 
recommended in the case of the Great Western the principle of a continuous 
bearing of timber under the rail, instead of isolated supports, an old system 
recently revived, and as such I described it in my report of January, 1838; 
the result of many hundred miles laid in this manner in America, and of some 
detached portions of railways in England, were quite sufficient to prove that 
the system was attended with many advantages, but since we first adopted it 
these proofs have been multiplied ; there need now be noapprehension, There 
are railways in full work upon which theexperiment has been tried sufficiently 
to prove beyond doubt, to those willing to be convinced, that a permanent way 
iu continuous bearings of wood may be constructed, in which the motion will 
be much smootber, the noise less, and consequently—for they are effects pro- 
doced by the same cause—the wear and tear of the machinery much less ; 
such a plan is certainly best adapted for high speeds, and this is the system 
recommended by me and adopted on our road. There are, no doubt, differ. 
ent modes of construction, and that which I have adopted ns an improvement 
upon others, may, on the contrary, be attended with disadvantages. For the 
system 1 will strenuously contend, but I should be sorry to enter with any 
such determined feeling into & discussion of the merits of the particular mode 
of construction. I would refer to roy last report (vide Journal No. 12, page 325, 
rol. 1) for the reasons which influenced me, and the objects I had in view in 
introducing the piling ; that part which had been made under my own eye 
answered fully al] my expectations." 

These appear to have been the reasons for the introduction of this system 
of railway construction, and the objections raised against it have been—The 
increased cost of construction beyond that of other modes, —the additional 
expense of keeping it in repair ;—and that it does not accomplish the objects 
proposed by Mr. Brunel, in recommendiug it to your notice,—that the motion 
of the carriages is much greater than upon ordinary railways of the best con- 
siruction,——and that there is a considerable increase of resistance to the 
carriages. 

The professed advantages to be derived from the increased width of gauge, 
and the construction of the road by continuous bearings and piles, are so ex- 
tensive and numerous, while on the other hand, the objections alleged against 
them are equally so, that it appeared to me, as stated previously, with t 
exception of awaiting the result of the test of time, there was only one mode 
of determining these complicated questions with any degree of satisfaction, 
viz., to endeavour to investigate as many of the points as possible, hy experi- 
ments instituted for the express purpose, and to ascertain if by this mode 
sucb a number of facts could be obtained as would, with the aid of the expe- 
tience already obtained of the working of the system, enable me to arrive at 
conclusions which would, to unprejudiced persons, determine the important 
questions submitted to me. 

On a review of all the proposed advantages and above-enumerated objec- 
tions, the most important points to be determined by experiment appeared to 
me to be comprebended witbin the following heads of inquiry :— 

l. The question of the attainment of a bigher rate of speed than on other 
railways; whether the increased width of gauge is, or is not, either 
necessary or best adapted for the accomplishment of this object, and to 
what extent. i 

2 The mechanical advantage or diminution of friction, by being enabled to 
jncrease the diameter of the wheels, without raising the bodies of the 
carriages; and in what respect, and to what extent, the friction or resist- 
ance of the carriages is affected by, or bears upon tbe peculiar construce 
tion of the road. 

3. The comparative advantage or firmners of base, or road track, of the Great 
Western Railway, with continuous timber bearings, either with or without 
piles, and if it does or does not produce a greater steadiness and smooth- 
new of motion to the carriages, and to what extent. 

These were the questions which appeared to me could not be determined 


in any other way than by experiment, but which appeared to be capable of 
sotation by that method, and which likewise appeared to constitute the 
foundation of the entire system ; for if the plan was not either mecessary for 
the realization, or did not effect a greater rate of speed than ordinary railways ; 
if no diminution of friction was accomplished, and if no increased steadiness 
of motion to the carriages was produced, at least, a very considerable portion 
of the inducements for a departure from the ordinary plan would be destroyed : 
but if, on the contrary, the whole or some part of these desidcrata were accom- 
plished, then it remained to be determined whether the advantages did or did 
not counterbalance the disadvantages or objections tothe system. 

Allainment of Speed.— The first question to determine was, therefore, that 
of the attainment of speed. The most conclusive manner of effecting this 
appeared to be, to subject all the different descriptions of engines upon the 
line to experiment; to ascertain at what rate of speed they could travel, the 
loads they were capable of dragging at different rates of speed, and the com- 
parative power required to accomplish these different performances, Having 
thus obtained the power of the Great Western Railway engines upon that rail- 
way, by instituting a similar set of experiments on other railways; we then 
had the comparative result of the engines as to speed, and performance upon 
the railways of the ordinary width and plan of construction, and upon the 
Great Western Railway. 

A set of experiments for the purpose of ascertaining the performances of 
the several engines on the Great Western Railway was therefore commenced, 
and were conducted as follows :— 

A certain number of first and second class carriages were selected and 
weighed ; they were then loaded with such a weight as would equal that of 
their full complement of passengers, with their luggage. A certain number of 
trucks were also selected, weighed, and loaded with the weight which they 
were calculated to carry. 

The engine selected for the experiment was weighed, and also tbe tender,— 
the quantity of coke in the fire-grate of the engine was carefully observed at 
the commencement of the experiment, and also the quantity of water in the 
tender. The engine was then attached to the carriages fixed upon for the ex- 
periment, put in motion, and proceeded to the end of the stage without stop- 
ping. The coke having been previously weighed into bags, the quantity put 
into the fire.grate during the journey was recorded, and at the end of the trip 
the fire-grate was filled up, as nearly as could be estimated, to the same 
height above the fire grate as it was at the commencement of the trip, and 
the quantity thus consumed correctly ascertained. The quantity of water at 
the beginning of the trip being known, the boiler was kept to the same 
height during the journey, the quantity of water left in the tender at the end 
of the journey was gauged, and thus the quantity evaporated in the trip was 
obtained. 

The mode of conducting the experiments was this :— Commencing at Pad. 
dington, the engine dragged the train from the depot to the first half-mile 
post, when it was stopped ; the steam was tben applied to the cylinders, and 
the time noted ; for the first mile the time was recorded at every 110 yarda, 
for the purpose of ascertaining the progress of obtaining the average speed, 
and afterwards at every quarter mile. Tho train then proceeded until it 
arrived at the twenty-first mile post, when the steam was shut off from the 
cylinders, and the train allowed to come to rest of itself. The quantity of 
coke consumed, and water evaporated, during each journey was ascertained 
as previously explained ; and the rate of speed being taken at every quarter 
mile, the rate of velocity was also obtained, not only during that part of the 
journey at which a maximum rate of speed was kept up, but also the time 
occupied in getting up the speed, and also of bringing tbe train to a state of 
rest, The same process was observed in the return trip from Maidenbead to 
Paddington ; the engine and train was brougbt up to the twenty-second mile 
post and stopped, the steam tbrown upon the pistons, and the time, coke, and 
water, ascertained in the same manner as in the former case. 

Table I. is the result of the expcriments of the power of the Locomotive 
Engines on the Great Western Railway, arranged in a tabular form, &c. ; 

By classifying these experiments, under the respective loads by which the 
powers of the engines were tested; we have the comparative results, as regards 
the performances of the different engines with formances of the different 
engines with ific loads, and the consumption of fuel, or power required to 

these | at certain rates of speed. bee 

attentively cousidering the result of these experiments, as exhibited in 
the following tables, we find that the extreme mean maximum rate of speed 
accomplished by these ines, has been 41.15 miles an bour, with the North 
Star Ei ine, but the load which was taken at that rate of speed was only. 15 
tons. may here be ebserved, that the rate of shown in these tables, is 
the mean rate from the time the engine obtained its full speed, until the steam 
was shut off at the end of the experiment; and comprehended a distance gene- 
rally of 19 miles, as may be seen on inspecting the tables in note E, Appendix. 
A greater extreme rate was eal rey for a short distance, during some of 


the experiments, as much as 45 miles an hour. The above expression of the 


maximum mean rato of speed, is therefore the average rate rerit me per 
one end of the stsge to the other, after tho engine got into full and 
nutil the speed was again checked at the end of the stage. 

A rate of 40} miles an hour has, it will be seen, been accomplished by anotber 
engine, the Apollo, but with a load of only nine tons; when the was in- 
creased, both with this engine and with the North Star, the speed was corre- 
spondly reduced. The result of these experiments sbow that to effect a mean 
rate of about 40 miles an bour, exclasive of the time of getting up tbe speed 
and stopping at thetermination, between the two ends of a stage, about twenty 
miles in length, the load cannot be more than from 15 to 20 tons, with engines 
ef the power of the North Star, 


TABLE I. 


RESULT OF THE PERFORMAXCES OF THE DIFFERENT ENGINES ON THE 
GREAT WESTERN RAILWAY. 
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TABLE II. 


TABLE OF THE RELATIVE POWERS OF THE DIFFERENT ENGINES ON 
THE GREAT WESTERN RAILWAY. 
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Itmay be here remarked, that unless very large and heavy tenders are con- 


veyed with the engines, the stages cannot be of a much longer distance than 
twenty miles; the quantity of water evaporated in this distance, by the North 
Star Engine, being upwards of three tons. 

The performence with the North Star was with a six wheel, and n four 
wheel passenger carriage, capable of containing 56 passengers; the experi- 
ment with the Apollo Engine was with a six wheel carriage capable of con- 
taining 39 passengers, the full complement of luggage in both cascs being 
allowed, 

It is soarooly necessary to state that, this is r load which cannot be considered 
n profitable or adviseable one, to be fixed upon si è standard for the weight of 
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the trains; or such a load as should be considered to be the weight of the first 
class trains on the railroad for permanent adoption. It is ouly necessary to re- 
fer to the experiments to see, at what a sacrifice of power and consumption of 
coke this rate has been accomplished, to arrive at once at the conclusion, that 
if such a rate of speed cannot be kept up except at such a sacrifice, tbe rate 
must be reduced. 

The Æolus engine with 24 tons, realised a rate of 37 miles an hour, and the 
twelve inch cylinder engines with 18 tons, accomplished a similar p. rformance: 
these are likewise loads below that which it will be necessary to pfovide for 
the regular traffic of the railway. x 

We come now to the next load, on which experiments were made, vis. 32 
tons; this would provide accommodation for about 112 people with their lug- 

e, with 2 six, and 2 four whec! first class carriages; and with this load the 
orth Star accomplished a rate of nearly 37 miles an hour, and the other 
engines about 34 miles, This is likewise a less load than can be reckoned 
upon for the permanent working of the linc, as it does not allow for the con- 
veyance of private carriages, which must always be calculated to eccompany 
the swift or first class trains. 

With a load of 50 tons, the speed realised hy the Northern Star is nearly 
35 miles an hour ;—with the CEolus 32 miles ;—but with the other engines 
only 264 miles an hour. 

ben the load is increased to 80 tons, the North Star engine performs a 
rate of nearly 33 miles an hour; but the performance of tbe (Eolus engine is 
diminished to 24} miles an hour ; and we sec that a rate of 22} miles an hour 
is the performance of engines such as the Venus, Neptune, and Apollo, with 
12 inch cylinders, and 6 and 7 fcet driving whecls, respectively. 

It does not appear, therefore, tbat with the best of the engines at present 
upon the Great Western Railway, a greater velocity can be calculated. upon ; 
at the mean maximum rate of speed than 35 miles an hour, with such loads as 
may be expected to constitute a first class train. For extraordinary purposes, 
with a diminished load, a rate of 40 miles may be attained, but looking at all 
the circumstances incidental to railways, with engines and trains travelling at 
the maximum rate of speed, it does not appear to me, that any standard equal 
to 40 miles an hour can be depended upon in practice. The weight of two first 
class carriages, one with six wheels, and one with four whcels, and of two 
second class close carriages, one with six wheels, and one with four wheels, 
with their complement of passengers and luggage, will weigb about 31 tons; 
but this does not allow of any trucks for the conveyance of gentlemen's 
carriages, or for horse boxes. pon the London and Birmingham Railway, 
since it has been opened throughout, the average weight of the trains, including 
passengers, passengers’ carringes, carriage trucks, horse boxes and luggage 
vans, has been about 65 tons; this includes both first-class and mixed trains, 
the former being upwards of 50 tons and the latter about 70 tons. Taking 
this as a standard for the Great Western Railway, it does not appear that, for 
the first-class trains a less weight than 50 tons can be calculated upon ; and 
with this weight the experiments show that a mean rate of 35 miles an hour 
between the stages, after getting up the speed, and bofore its being checked 
may be accomplished, under circumstances similar to those experienced during 
the time these experiments were in being performed, and with engines of the 
power ofthe North Star. And it will be seen that with a load of 80 tons, which 
would not much exceed the weight of a second class train, a vetocity of nearly 
33 miles an hour can be maintained, during the time the engine is at the full 
rate of speed. 

Taking 35 miles an hour, therefore, as the mean maximum rate of speed 
between the stages, it will have tobe considered what general average rate 
can be kept up between one end of the line and the other; in this calculation 
we have to take into account, the timc lost in getting up the speed, and in 
stopping the train, the time lost at each station, and all the vicissitudes of 
wind, weather, and incidental casualties. On the other hand I think it my 
duty to explain, that these experiments, which are here brought forward asa 
standard for the assumption of this rate of speed on the Great Western Railway, 
ee it is not expected that more weight should he placed upon them than 

n experiments generally, which must be considered as éxhibiting more 
favourable circumstances than the everyday practical result; yet it must be 
taken into account, tbat tbe road for three or four miles from one end of the 
line was under repair, and would not therefore present what may be considered 
an average result, or what may be expected to be the permanent result when 
the road is in the best possible order. We shall see afterwards to what extent 
this may be supposed to infiuence the general result; I thought it my duty, 
however, to mention it in thls place, that every circumstance connected with 
the enquiry likely to operate, in any degree whatever upon tbe general result, 
should he brought into consideration. 

On a mere inspection of these tahles, every person must be struck with the 
enormous increase of power required to effect a high rate of speed, or a rate 
of 40 miles an hour, compared with that which is required to propel a load at 
the rateof about 20 miles an hour. We see the North Star engine, dragging 
166 tons at the mean rate of 23.3 miles an hour; while the same engine under 
similar circumstances is only capable of draggiug 15 tons at the rate of 41.15 
miles an hour. Again the Æolus engine, drags 104 tons at the rate of nearly 
23 miles an hour; and only 24 tons at the rate of 37.28 miles an hour. The 
engines of less power exhibit precisely the same results, we see them dragging 
50 tons at 264 miles an hour, and only nine tons at 40} miles an hour. 

If this bad been the result of theoretical deduction, some suspicion might 
have existed of iis accuracy, but the above is the result of carefully-conducted 
experiments, made under precisely similar circumstances; and aMheugb it 
might have been desirable that a grenter number of experiments bad beeo 
made in corroboration, there ean be no doubt that the results as shewa-by 


AT 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 61 


te result is composed of the effect of the 
engines, the effect of the road, and the resistance of the carriages; and that 
of these effects are Hable to modification, to the extent to which each of 
influence the general result, and to which they are susceptible of fur- 
‘ther improvement. We shall afterwards see to what extent each of these 
operate in producing the general result, and we shall also see that this result 
is completely and satisfactorily made out by subsequent experiments, on each 
of these sections separately; still, in practice, it isthe aggregate result to 
which we must look, and by which we must be guided in our inquirles into the 
entire system. It is of the utmost importance to inquire into the causes, 
that we may know how far the general result is capable of improvement, and to 
what extent; bot in practice, oonclusions drawn from experiments on a working 
cale and character, must carry with them considerable weight as a standard. 

1 most here revert to the often repeated expressions of opinion, that in 
laying down any standard of power in engines, and especially any standard 
‘with reference to the power of locomotive engines, it should be a varying 
Cue, dependant upon their presumed increased powers; and, that looking 
baek to the rapid strides of improvement made in the engines, we may natu- 
rally look forward to further improvements, and that, therefore, our calcula- 
tions should rather be founded upon what may probably be the powers of 
these engines in future, than upon the powers they exhibit at the present 
time. The force of this is irresistible, but we must not, where the result in- 
volves the expenditure of an immense amount of capital, yield to prospective 

ical improvements, unless they carry with them strong, and almost 
certain grounds of practical realisation. The great impulse of improve- 
ment given to these engines has has been their powers of evaporation, in pro- 
ducing a sufficiently rapid evolution of steam with an engine of a tangible 
weight. The system of small tubes has effected more than could at one time 
be reasonably expected, and we now not only accomplished an immense 
rapidity of production of steam ; but we have likewise effected this without 
any waste of fuel, and this isa most important element in the consideration. 
By an inspection of the tables it will be seen, that the average weight 
of coke required to convert a cubic foot of water into steam, is not 
greater than what is required by the best constructed stationary engines, 
and less than Mr. Watts’ standard, viz. 8lbs. of conl to each cubic foot of 
water. When we consider the ingenuity exercised for so long & period upon 
this part of the economy of stationary engines, with so little effect, and this, 
with engines infinitely more favourably circumstanced than the locomotive 
engine, it becomes extremely questionable to what extent we ought to carry 
speculations founded upon a presumed increase of evaporating power of 
these engines. But allowing to the most sanguine every possible extent of 
Smaginative improvement, and supposing that we could effect an equally 
economical and as great a rapidity of production of steam, with the North 
Star, as with engines of the weight of the Venus, Neptune, and Apollo, 
which are only of half the power, and which, it may be presumed, would be 
the limits of speculation by the most fertile mind, what do we gain, we have 
a saving of two tons weight. Or, if we were to go even further, and take 
the Ughtest engine working on the ordinary railroads, and suppose their 
powers of evaporation to be doubled, we gain no more than five or six tons 
upoo a railway of the width of the Great Western, and this would give us 
20 tons at 41 miles an hour, instead of 15 tons, and so in proportion at other 
velocities. The only reasonable speculation of future improvements, is in the 
expectation that increased evaporating powers may be given to such engines 
as tbe North Star; nnd that retaining the same weight of the present most 
powerful engines, we may so increase their evaporating powers as to produce 
an increase of effect. Here, however, we have practical data to guide us even 
in this respect in these tables: the comparative evaporating powers of the 
/Eolus and tbe North Star, are 165 : 115, and the Venus 165 : 106. These 
tables show, that with such an increase of powers of evaporation, no more 
than about three miles an hour is gained by the North Star over the Æolus, 
botb engines belng of the same weight. It results, therefore, from these 
experiments, that it would, practically considered, be imprudent to indulge n 
apeculatious which are only necessary in case of considerable improvements 
being effected in the locomotive engine, and by which a much higher rate of 

can be realized than these engines are at present capable of effecting :— 
we shall afterwards see that there is a limit to the velocity of ruilway trains, 
by an element over which we have no control, and that it would be impolitic 
in a practical or commercial point of view, to attempt more than a certain 
rate of speed. 

Maring thus obtained, as far as the time permitted, the power and capa- 
bilities of the engines upon the Great Westem Road, the next step was by a 
simtiar set of experiments to obtain the powers of the engines on railways 
of the ordinary width and construction. To accomplish this, application was 
made to the directors of the London and Birmingham Railway, who very 
handsomely granted permission to make any experiments which might not 
interfere with the traffic upon the road. When, however, it is considered 
that these cxperiments can only be made in the interval between the trains 

along the line; that on the Great Western Railway, where, from the 
line being short, much greater facilities are afforded for making the experi- 
ments than upon a long live of rond, the experiments occupied from the 13th 
of September to the 13th of October; and when it is also considered that 
these experiments involve considerable expense, and the almost exclusive 
aivention of the persons connected with tbe locomotive department, it is quite 
unnecessary to slate that it was extremely difficult to avail ourselves of the 


permission granted by that company, without such interference with the 


regular truffe of the road as would bave been unjustifiable. — 


The engines upon these railways, however, are not so varied in their con- . 
struction as those of the Great Western Railway, and therefore a less num- 
ber of experiments were necessary ; for, instead of having to determine the 
power of each different kind of engine, it only required experiments to deter- 
mine the power of almost one engine, the other being so nearly alike, the 
performance of one correctly ascertained was, in fact, the standard of power 
of the whole. 

Mr. Robert Stephenson, in the most handsome manner, placed at my dis- 
posal some experiments made on that railway on the powers of their engines 
during the summer of this year, and, for the purpose of checking these by 
my own personal observation, he arranged and accompanied me on an expe- 
rimental trip from the Camden Town station to Boxmoor and back, and gave 
me an opportunity of making other trips to corroborate the accuracy of his 
experiments. 

‘able III. will show tho result of those experiments on the London and 
Birmingham Railway. * 
TABLE III. 


ACCOUNT OF THE PERFORMANCES OF THE ENGINES ON THE LONDON AND 
BIRMINGHAM RAILWAY. 
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These experiments, the results of which are shown in the aheve table, were 
made, as will be seen by an inspection of the section, upon a part of the rail- 
way, the gradients uf which are very variable; the inolination being in some 

arts 16 feet in a mile, and are the mean result in both directions. 

Table IV. is a summary of these experiments arranged for comparison with 
those on the Great Western Railway. 


TABLE IV. 
TABLE OF THE POWERS OP THE ENGINES OF THE LONDON AND BIRMINGHAM 
BAILWAY. 

| Harvey Combe ne, 12 inch [No. 15. Mr. Bury's ehgine, 1 2 inch 
| Load in Tons cylinder, 5 feet wheels. cylinder, 5 feet wheels. 
| Carriages and T Em. Ie Nm T 

Passengers. |Maximum speed|Coke per ton per[Maximum speed Coke per ton per 
| in miles per hour. milei ia lbs. [in miles per bour. "mile in Ibs. 
| 3256 82.88 8p — 
i 34.45 —— — 82.41 1.01 
| — 5345 924 58 E — 
| 68.01 — — 33.04 68 
| 61.36 25.53 4504 — — 
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From this it will be seen that, on a railway of the ordinary widih, where the 
gradients are variable, and where the resistance is more than doubled in some 
parts, a mean velocity of 32 miles an hour may be maintained with loads 
varying from 32 to 54 tons. These experiments were made for the express 
purpose of comparison with those on the Great Western Railway, and with the 
same loads; and they are, therefore, presented as experiments for such a 
comparison. I bave done this in preference to producing as comparisons 
other experiments made on the Grand Junction, aud Liverpool and Manchester 
Railways; as if I had done so, these experiments not being made in the same 
manner, many explanations would have been required; it will, however, be 
seen, on inspecting the results of the other experiments, tbat the general com- 
parative result of the performances of the engines on the London and Bir- 
mingham Railways is corroborated by those other experiments. 

On comparing the results of these experiments with those made on the 
Great Western Railway we find, that with the same load, or with a load of 32 
tops, a greater rate of speed is accomplished by the North Star engine; but 
that the performances of the engives on the London and Birmingham Railway 
with that load, nearly approach those on the Great Western of a less power 
than the North Star, but of a greater power than the London and Birmingham 
engines. With a lond of 50 tons, the North Star engine on the Great Western 
Railway, acomplished a mean velocity of about two miles an hour greater; 
the Æolus engine the same rate; but the Vents, Qi ery and Apollo en- 
ginen of the same power as thore on the London and Birmingham Railway, 
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.do not come up to the performances of the latter engines by six miles an 
hour. 

We see likewise in the comparison of these performaiices a much greater 
consumption of coke per ton per mile, by the engines on the Great Western 
Railway, than by the engines on the London and Birmingham Railway ; and 
the construction of the engines being nearly the same, we consequently find a 
proportionate quantity of water, or quantity of steam, consumed. It is 
scarcely necessary to say, that the quantity of water used, or weight of steam 
employed, in a given distance, is & correct test of the power expended in per- 
forming a certain quantity of work on that stage; we can, therefore, besides 
knowing the relative dimensions of the engines, apply this as a test of the 
power employed by the engines on the respective railways in the performance 
of a similar quantity of work. Adopting the mode of estimating the relative 

` powers of the engines by a well-known rule, viz., that the power of evapora- 
tion by the action of the radiant heat of the fire-box, is three times that of the 
communicative h the tubes; tbe following table will show the relative 
powers of the several engines on which experiments have been made, according 
to this mode of calculation, to which I have added the actual powers exhibited 
by the experiments, as determined by the quantity of water evaporated into 
steam. 


TABLE V. 


THE RELATIVE POWERS OF TIE ENGINES ON THR GREAT WESTERN, AND 
LONDON AND BIRMINGHAM RAILWAYS. 
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We see hy the above table, the comparative amount of power required to 
perform the same qpantity of work on the Great Western, and on the London 
and Birmingham Railways; arising partly from the much prenter power and 
weight of the engines, compared with the useful load on the former than on 
the latter railway, and partly, as will hereafter be seen, on the increased resis- 
tance offered by the rails and carriages. "n 

On examining the account of the experiments on the London and Birming- 
ham Railway, it will be seen that, although the mean rate of speed is 32 miles 
au bour, occasionally on some parts of the line the velocity was much greater, 
the maximum being 40.9 miles an hour. I shall, for the present, defer mak- 
ing any further comparison of these results, and shall now offer to your notice 
some experiments made on other railways, ascorroborative of the above. 

Through tbe kindness of my friend Mr. Bootb, secretary to the Liverpool 
and Manchester Railway, I have been enabled to make some experiments on 
deflexion on that railway ; and the resident engineer, Mr. Edward Woods, has 
furnished me with somo experiments on the powers of the engines on that 
railroad, 


TABLE VI. 
SUMMARY OF EXPERIMENT. ON THE LIVERPOOL AND MANCHRATER RAILWAY. 
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Having been informed, that several e: ents had been made on the 
Grand Junction Railway, on the consumption of coke, and some portions of 
thet Line being particularly favourable with respect to gradients, for experi. 
ments on the friction of the carriages; I made application to Mr. Moss, the 


Chairman ef the Directors, for permission to make some experiments on that | 


railway, and received from that gentleman a letter, stating that be bad laid 
my application before the Board of Directors, and that they had authorized 
bim to say that they had much pleasure in meeting my wishes, leaving the 
arrangement in the hands of their engineer, Mr. Locke. 

On applying to Mr. Locke, be at once placed in my hands the result and 
particulars of a most valuable set of experiments, made on the Grand Junction 

ilway, and met me on the spot to arrange about any other eaperimeuts 
which I might think advisable to make. 

The following are the experiments made on the Grand Junction Railway 
on the consumption of coke of the locomotive engines. 

These experiments are presented for a different purpose than the preceding 
ones, the former gives the consumption of ceke and powers of the engines, 
with respect to speed, from the time of starting at one end of & stage until 
they arrived at the end of that stage, or the consumption and rate of travelling 
during the time of performing the journey alone. The experi ou the 
Grand Junction line givestbe consumption of coke, from the time of lighting 
the fire until the engine haa finished the journey, including all the waste at 
each end; or, in fact, showing what is equivalent to the consumption in tbe 
regular working ot the railway, from the time the fire is lighted until tbe 
engine has finished the day's work. 

. Table VII. is the result of these experiments :— 


TABLE VII. 
SUMMARY OF EXPERIMENTS ON THR GRAND JUNCTION RAILWAY ENGINES. 
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The experiments were made for the purpose of ascertaining thecomp 
qualities of the different descriptions of coke, and were consequently made 
with the greatest care by Mr. Alcard, the resident engineer. 

For the purpose of comparing this result, with that of the consumption of 
coke of the engines on the Great Western Railway, I have made out Table 
VIIL, from documents furnished me by Mr. Saunders. 

We see therefore, that these statements corroborate the result of the for- 
mer experiments made in a different manner, and show, for the reasons pre- 
viously explained, a greater expenditure of power, or consumption of coke, 
on the Great Western Railway, than on the Grand Junction Railway, for 
the performance of the same quantity of work. ; 

On a careful consideration of the data furnished by these experiments, the 
conclusions which appear to result from them, as regards the first proposition, 
viz., the attainment of speed, &c., &c., appear to be as follows :— 

Ist. That the extreme rate of speed, accomplished on the Great Western 
Railway, has been 45 miles au hour, with tbe North Star engine, and with 
& load of fifty tons, for a short distance. ; 


* 


TABLE VIL 
CONBUMPTION OF COKE ON THE GREAT WESTERN RAILWAY. 
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2d. That with a load of 50 tons, which may be considered to be the 
(reme load of a first-class train, a mean rate, at full speed, of 35 miles per 
mr, in both directions, has been accomplished upon the line at present 
xmed, viz, 22} miles, the extreme gradient being 4 feet per mile; 
»d that this has been performed with engines of an average evaporating 
ower of 165.6 cubic feet of water per hour, and with driving wheels 7 feet 
iameter; and cylinders, 16 inches diameter. 

3rd. That with engines of a less evaporating power, or equal to 115 cubic 
xt of water per hour, the average speed with a load of 50 tons has been 32 
Wes an hour; the engines having eight feet driving wheels, and twelve 
sich cyHaders. 

4th. That the extreme rate of speed accomplisbed on the London and 
irmingham Railway, has been 40.9 miles an hour, with the Harvey Combe 
ngine, and with a load of 34} tons, but only for & short distance. 

5th. That with a load of 50 tons, a mean rate of 32 miles an hour, at full 
peed, has been accomplished, on a stage of about the same length as upon 
»e Great Western, or 244 miles; the extreme gradient being 16 feet per 
ille, and with the mean evaporating power of which is equal to 
4.85 cubic feet of water per hour, and with § feet driving wheels, and 
ylinders 12 inches diameter. 

6th. That on both railways, the consumption of coke, or power required 
o accomplish the above stated performances, has been as nearly as possible, 
a the ratio of evaporating powers of the respective engines, 

7th. That a high rate of velocity can only be attained by a very great 
sacrifice of power, the following table, shewing the relative performances of 
wo of the most powerful eagines on the Great Western, with respect to 
peed and load, and also the consumption of coke per ton per mile :— 


TABLE IX. 


North Engine. e 

Load in 8 in Fs a Load in A "rm fae. 
e on es e 

Tons. Hou» Per Mile. Tons. How. Ton per Mile, 
lbs. lbs. 
16 .. 4l .. 2.76 24 .. 37 .. 1.37 
33 .. 37. .« 1.25 3] .. 3 e. L15 
60 .. 35. ... 1.02 5l «ws — 2 wwe mi 
E2 .. 233. as .59 80 .. 24) .. 51 
166 .. 24. ... .306 104 ... 23 .. .30 


We come now to the determination of the first section of the report, viz. : 
the question of the attainment of a higher rate of speed, on the Great 
Westen Railway than on other railways, whether the increased width of 
penge, ia or ia not, either necessary, or best adapted for the accomplishment 
of this speed, and to what extent. : 

We find, from the results previously enumerated, that a higher rate of 
speed has been attained on the. Great Western Railway, than on other rail- 
ways. This bas been accomplished by the increased power of the engines 
employed on that railway, above that of those on other railways; before, 

ever, we can determine whether the incrensed gauge, is or is not, neces- 
sary, or best adapted for the accomplishment of this object, and to what ex- 
teat, we must enquire whether eugipes of the power by which such perform- 
ance was effected on the Great Western Railway, or such Mese of engine as 
would os ae that rate of speed, can be appiled on railways of the ordi- 

_ The estimated pe of evaporation, of the largest of the engines on the 
Great Western Railway, is 288.28, ss per table; and this engine per- 
ferma a mean rate of speed with 58 tons, of 35 miles an hour. The evapo- 

tating power of the Harvey Combe engine is, by the same table, 163.87, and 
is engine performs a mean rete of speed of 32 miles am hour. The largest 
fhfipes manufactured by Messrs. R. Stephenson and Co., and in use upon 

‘ot Newcastle and Carlisle Railway, have, however, an evaporating power of 

7.31: and an engine, built by the same manufacturers, for the Leicester 

74 Swannington jlway, bas an evaporating power of 203.8. The 

‘ols engine on the Great Western. Railway, which is the sext powerful 

“oe og that line, bas an evaporating power of 238.09, and this 

“fot effects a mean rata of speed of 32 miles an hour, with 50 tons. 

"o 17,-FaszavaAy, 1639, Vor. IL 
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* We see, therefore, that there are engines in use upon Railways of the ordi- 

wary width, more powerful, in the proportion of 263: 228, than an engin® 
upon the Great Western Railway, which effects a rate of speed, within three 
miles an hour, of the most powerful engine on that railway, We bave had 
no opportunity of subjecting these more powerful engines, on ordinary rail- 
ways, to experiment, which would have been very desirable on the present 
Occasion; but we find such engines with an evaporating power of 165.26 
effecting the same rate of speed on those railways, as the engine of 228.09 on 
the Great Western; and therefore the presumption is, that engines on rail- 
ways of the lesser width of gauge, of the evaporating power of 253.21, or 
263.8, would effect an increased velocity, quite equal, if not greater, than 
that of the largest engine on the Great Western Railway. 

This conclusion results from the engines on tlie ordinary railways, yielding 
a greater comparative useful effect than the engines on the Great Western 
Railway; partly owing to the much greater disproportion between the weight 
and power of the engines, and the useful load on the latter than on the former ; 
and partly owing to the increased resistance of the road, and also of the car- 
riages themselves. Those parts only of the increased resistance, however, 
which relate to the additional strength and weight of the engines, and car- 
riages, and which is produced by theenlarged wind scare of the carriages, are 
attributable to the wide gauge. We shall afterwards see, how much of the 
increased power, on the Great Western Railway, exhibited by the preceding 
experiments, as being necessary to drag the same quantity of goods, at the 
same rate of speed, beyond that on railways of the ordinary width, is to be 
placed against the width of gauge; the inference which appears to me to result 
from these experiments is, that with engines of the same power, a greater result, 
and consequently a greater rate of speed, may be realised on the ordinary 
width, than upon the increased width of gauge of railway. If the object be 
to accomplish the greatest possible speed, a wide gauge is unquestionably 
better adapted for the construction of the largest possible engines, than the 
narrow gauge ; considerable doubts may, however, be entertained if a gauge 
of seven feet is the best for this purpose, and whether a less width of gauge, 
taking into consideration every circumstance affecting the question, would 
not afford every requisite facility for the erection of engines, capable of attain- 
mes maximum rate of speed. ; 

e question, therefore, whether an increased width of gauge is or is not 
n ; depends almost entirely upon the determination of what rate of 
speed it is advisable to attempt, or it is resolved upon to establish. If a mean 
rate of 32 miles an hour at full speed be sufficient for the purpose, or such 
increased rate as engines of the largest dimensions now in use on other rail- 
ways can accomplish, then it wil] not be necessary, so far as the motive 
power is concerned, to increase the width of gauge. Bnt if a greater rate of 
speed is required, the question assumes a different shape ; and it must then be 
ascertalned if an engine can be erected upon the lesser width of gauge to 
perform that rate of speed. 

As thís appeared to be a very important part of the inquiry, J asked Mr. 
Brunel the question as to the rate of speed proposed for both passengers and 
goods, His answer was: —“ The rate of speed proposed I conceive also to 
be quite uncertain, my own opinion being, that it will always be fixed at the 
highest which we can maintain with regularity. With moderate loads we 
might fix it at 35 miles an hour, and shortly, when the rond Is in complete 
repair, and kept cleaner, when the short trains are established, so as to render 
one stopping unnecessary, and our engineers more experienced in the ma- 
nagement of the engines, at higher speeds, I think we may attain 38 to 40 
miles.” 

If the object be the attainment of the rate of speed assigned by Mr. Brunel, 
the present engines, it will be seen by these experiments, cannot accomplish 
that performance, including all the vicissitudes of weather and other casualties; 
and, therefore, if a mean rate of speed of 40 miles an hour, including stops, 
is to be attempted, more powerful engines will be required. 

These experiments, however, show the immense sacrifice of power inci- 
dental to an extreme high rate of speed, or the accomplishment of a rate of 
38 or 40 miles au hour, above that of 32 or 35 miles. If economy of con. 
veyance is to be taken into consideration, it becomes a serious question 
whether such a system should be acted upon as that of providing for an inde- 
finite rate of speed, or that a maximum rate should not be determined upon, 
and that such standard should be composed of that speed which will best suit 
tbe public conveyance generally, and at the same time comprehend every pos- 
sible economy and regularity. It is, however, not necessary to enter further 
upon this at present, as thc determination will be influenced to a certain ex- 
tent by other facts elicited in the course of this inquiry, and which, ín my 
opinion, leads to tbe conclusion that the limit of practical speed, combined 
with the requisite economy, is that which can be attaincd hy engines capable 
of being erected on a lesser width of gauge than seven feet. 

The preceding experiments having been made for the purpose of uscertain- 
ing the comparative power required to work the trains upon the Great 
Western road, contrasted with the power required to work trains on railways 
of the ordinary width and construction,—and were quite necessary, in a 
practical point of view, to ahow the comparative aggregate amount of 
effective power given to the load by the engines at present employed on that 
line, and the effective power produced by the engines on other railways. But 
these experiments, however extensive and valuable, do not determine the 
whole question, for although they show the amount of power required to 
work the respective railways, yet that power is employed to overcome the 
aggregate resistance of the engines, the friction of the carriages, and the re- 
sistance of the road; it became, therefore, extremely deairablo that we should 

_ separate the results, to arrive at practical conclusioas, by which T make a 


compärlion between the two systems of an increased and ordinary gauge of 
railways. 

If the object had been only to ascertain and develope the power required 
to work the Great Western Railway, this would bive been shown hy these 
experiments, and it would have been less an object of utility to determine 
what part of that power was expended in overcoming the resistance of the 
engines, what part was due to the friction and resiatances of the carriages, 
and what amount of obstruction was caused by the road. But when the 
inquiry was extended to a comparison with other railways, it then became 
necessary to separate the results, the engines employed on the Great Western 
Railway being, in some respects, different from those employed on other rail- 
ways; the carriages are also different, and the construction of the road vary- 
ing likewise. 

The carriages on the Great Western Railway are mounted on wheels four 
feet diameter, whereas the wheels of the carriages on the other railways are 
generally, &nd those on whieh the experiments were made were upon wheels 
three feet diameter. The first inquiry, therefore, appeared to be to determine 
the comparative friction of four feet and three feet wheels, or wheels of dif- 
ferent diameters. 

Again, the experiments with the trains included the resistance opposed to 
the carriages and engines by the road, and the construction of the rails being 
different from those on which the other experiments were made, it became 
necessary to determine what effect the peculiar construction of the road had 
upon the aggregate resistance determined by these experiments, and to ascer- 
tain the comparative friction of a road with continuous bearings and piles and 
& road upon isolated supports, or such as those on which the several experi- 
ments were made. 


These investigations, therefore, comprise the second proposition, viz.:— 
The mechanical advan or diminution of friction, by being enabled to in- 
crease the diameter of the wheels without raising the bodies of the carriages, 
and in what respect, and to what extent the friction of the carriages is affected 
by the peculiar construction of the road. The first process will, therefore, be 
to determine the actual friction or resistance of the carriages on the respective 
railways. Many modes have been adopted by different experimentalists, of 
determining this on railroads; that of variously constructed dynamometers, 
the force of gravity, and several other modes. 


The action of the dynamometers is so very irregular, requires such perfect 
instruments, and even with the utmost possible care it is extremely difficult 
to ascertain the correct resistance; the vernier in a state of constant vibra- 
tion or oscillation, that no correct mean result can be determined by observa- 
tlon. I had a dynamometer constructed ip 1835, which was mounted on a 
truck, and, by a set of rollers connected with the travelling wheels, unwound 
a roll of paper, upon which the vibrations of the vernier was traced by a 
pencil. By this mode of application the real vibrations of the vernier was 
recorded, in a precisely similar manner to that which will hereafter be shown 
to have been used in these experiments to record the motion of the carriages, 
and by which a mean result can at any time be obtained by admeasurement 
of the diagram. This machine being, however, constructed for a 56 inch 
gauge of railway, and being rather cumbrous and bulky, could not be 
&dapted to the Great Western Railway in time for the purpose of this inquiry, 
and this instrument is likewise liable to tbe objection of all dynamometers; 
that being placed behind the tender, they do not show the entire resistance of 
the train, the tender intercepting the effect of the atmosphere, aud diminish. 
ing, therefore, the entire resistance. 

The gradients of the Great Western Railway also, being nearly that of a 
level, the action of gravity could not be made use of for determining the fric- 
tion; and therefore there appeared no other mode than the following, by 
which the resistance could with any degree of accuracy be determiued :— 

A piece of road, perfectly straight, and as nearly level as could be obtained, 
wes selected ; this road was staked out with posts at every 110 yards. An 
engine and train of carriages, the friction of which was to be ascertained, was 
brought to one end of the stage so staked off; the steam was set on, and the 
engine and train put in motion, until tbey acquired a velocity of about 90 
miles an hour; the steam was then shut off, the engine stopped, and the train 
of carriages being previously detached from the engine, they were allowed to 
run along the line until the friction and resistance of the atmosphere brought 
them to rest; during the whole of the experiment, the time of passing each 
post was carefully noted down, and also the time when the carriages came to 
rest. 


Noto P, Appendix, is an account of the experiments and formule, for 
ascertaining the comparative friction of three and four feet wheels on the 
Great Western Railway. 

Note Q, the experiments made on that and other railways, for the purpose 
of ascertaining the comparative resistance of railway trains. 

These experiments were made at a velocity, at the commencement of the: 
experiment, not exceeding 20 miles an hour, and varying from that until the 
carriages came to rest; and appeared to be the only mode of obtaining the 
friction by a precisely similar manner on the Great Western and other rail- 
ways. The resistance of the most important section of the experiments with 
the engines are not, however, comprised within the rate of speed at which 


the preceding experiments with the engines were made. We have already 
rema the very great diminution of at a high rateof iali 
when a velocity of fe ye Rd 


from _35 to 40 miles an bour was attained; it became, . 
therefore, of the utmost importanee to ascertain whether the diminution of. 
Miel was referable to the engines, or to the resistance of the carriages at those 

er rates o : 


chief part ef the resistance to which practical attention bas been dic 
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rected is that which is properly called friction. That the atmosphere offered 
some resistance has been always, of course, admitted, but this resistance bu 
been generally considered to be to insignificant, compared with the resistance 
depending on friction, that in all calculations which have come within ay 
knowledge it has been wholly disregarded. 

It became, however, of the greatest importance to investigate, to the 
fullest extent, every resistance offered to the motion of railway trains, espe 
cially at high rates of speed, and it was therefore i to institute i 
course of experiments, with a view to determine, by some direct snd cm 
clusive means, the actual amount of atmospheric resistance, independently of 
any principies of calculation founded upon the laws of friction. 

The method adopted was founded upon the following considerations :—By 
numerous experiments which have been made by different philosopben a 
the resistance of the air, it has been satisfactorily ascertained that that resis 
ance variesin a proportion somewhat higher than that of the square of tk 
velocity of the moving body. Whatever, therefore, might be the actual emani 
of this resistance, at any particular speed, it was to be expected that its incress 
would be very rapid, even by a small increase of speed. If, therefore, a mi 
way train was moved down an inclined plane, of an inclination so steep that 
gravity would produce considerable acceleration of motion, the resistance « 
the motion, so far as that resistance depends on the air, would be subject tos 
rapid increase. Now, if the resistance of the atmosphere be considerable, i 
is quite clear that the speed which the train would acquire in descending tb 
inclination might be such as to render that resistance so great that, combine 
with the friction, it would be in equilibrium with the gravitation of the tni 
down the inclination ; and in such case the necessary consequence would be. 
thet the train would cease to be accelerated, that it would require am vaiforn 
speed in the descent, which it would retain without any augmentation uni 
its arrival at the foot of the plane. 


the summit of this inclination. In tbe first instance the 
loaded, save by the persons employed in making tbe observations, and th 
gross weight of the train was 15, 6.10tb tons, An engine was placed bekiad 
them, so as to push them towards the summit of tbe plane, and then w d» 
miss them down it with a considerable speed. They commenced the descen 
accordingly, moving 100 yards in seven seconds, or nearly 30 miles aa how. | 
As was expected, a uniform speed was soon acquired, which suffered w ' 
change untii the arrival of the train at the foot of the plane; this unifa» . 
speed in the first experiment was 45 feet per second. The experiment vs 
repeated in the same manner, when a uniform speed was again attained ef 4, 
3-tenths feet per secend, the mean speed in these two experiments being 4, 
6-10ths feet per second, or about 31 miles an hour. Tbe were tov 
loaded with a weight equivalent to their usua! load of passengers, by whic 
the gross weight of the train was increased to 16 tons 1 ewt. ; the gravitas 
of the train being thus increased it was expected that the speed would abo i» | 


uniformity; in the first experiment the uniform speed attained was 6 
8-10ths feet per second; in the second, 48 feet; and in the third, 47 1.]0h 
feet per second, the mean of which is 47, 3-10ths feet per second, or 3H 
miles an hour. 

The force exerted by 15, 6-10ths tons down an inclination of ] im 06% « 
equivalent to 364 pounds, and as this was the weight of the train in th . 
first experiments, it follows that such a coach train moving at 31 miles as 
hour suffers a resistance of that amount, which includes both friction asd | 
atmospheric resistance. 

Again, the force exerted by 18 ton 1 cwt. down the same inctimatiot 5 
421.12 pounds, and as the train having this weight moved with a uvifos 
velocity of 39] miles an hour down the plane, this was its resistance at ths 


These experiments are quite conclusive as to the agency of the ate» 
sphere, in resisting the motion of trains on railways, It has mever ber 
pretended that the actual resistance from friction amounts to more th | 
nine pounds a ton of the load, and many have stated that it does not exceed 
seven pounds, and some that it is so low assir pounds. But even if te 
highest of these estimates be taken, it would follow that the whale ef te 
resistance of 421 pounds, encountered by the train moving at 32} miles an 
an hour, only 162 pounds are due to friction, while about 260 
due to the atmosphere. But we shall presently show that this estimate el 
the resistauce from friction is overrated, and that, therefore the amount f 
the atmospheric — per isi to is irapa oin quer 

In comparing the ts of t two sets of ex B will be 

ent ha bow? t a degree tho resistance is increased even by a smi 

The mean speed in the first two experiments was 13 sis 
an hour, and in the last three 33}; the ratio of these velocities is 

to 108, the speed being in the latter case increased three per cent. 
resistances in the two cases were in the direct ratio of the gross be 

trains, which ratio was 100 to I15. "Thus to gain an inerease of speed 
ing to 3 per cent., an expenditure of power i 
Nor can ft bo said, that the great 
> apo a giga rl head wind, though even were such süraitted tt: 
would ay involve the principle of a poseti 
resistanoo ; bus in fact, the experiments performed «pa 
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this plane, there was a pretty strong wind directly in favour of the motion of 
se train down the plane. 

Scientific czporiments shew, that the increase of resistance from the at- 
mospere is in a higher ratio than that ef the square of the velocity; the expe- 
'ixnents just mentioned confirm this, for while the squares of the velocities in- 
srease in the ratio of 100 to 107, or 7 per cent., the resistance is increased in 
the ratio of 100 to 115, or 15 per cent. 

"These experiments, though conclusive as regarded the effect of the atmo- 
zpbere In this case, and though they give a total amount of resistance, were 
msafücient to determine the propo in which this resistance was due to the 
atznosphere, and to friction. Various methods of determining this presented 
themselves. Ifa train were moved down an inclined plane commencing from 
a state of rest, or with any given speed, and allowed to be gradually ac- 
selerated, subject to the combined resistances of friction and the atmosphere ; 

che circumstances of its motion could be investigated by the principles of 
mathematics, assuming that the friction was, as it is generally considered to 
be, independent of the velocity, and that the atmosphere varies either as the 
Qaare, or as any other assumed power of the s . This, however, com- 
prehended complicated problems, and it therefore became desirable that some 
more direct method of deriving the required quantities should be adopted, and 
if possible by direct experiment. By subjecting to experiment the same or 
similar traies down different inclinations, different velocities would be attained, 
and these velocities would balance the different resistances due to such inclina- 
tions, and distinct data would be thas obtained, which being properly com- 
bined and , would show the friction and the atmospheric resistance 
separately. It was difficult, however, to find inclined planes precisely suited 
10 this Lag! enna the following experiments, combined with those on the 
were made fer the purpeee, 

An inclined plane occurs on the Grand Junction Railway, descending from 

iius! Mey Crewe, tbe inclination of which is ] in 177; four carriages 
were and loaded so as to render the gross load equal to that of the four 
carriages with which the lest three nts wero made on tho Whiston 
Ptane,—that is, their gross load amounted to 18 toos ] cwt. These carriages 
were by an engine to the summit ef the Madeley Plane, and 
descended down it in the same manner, as was done with the carriages in the 
former experiments on the Whiston Plane. A uniform speed was iu like 
manner obtained, which continued to the foot of the plane. In the first ex- 
periment this speed was 30, 4-10ths feet per second, and in the second 3], 
Orbs feet per second; the mean of the two being 30, 9-lOths feet per 
seovad, or 2] miles an hour. The force of 18 tons l cwt. down this plane 
being 228-4 Ibs. it follows that this ntsthe resistance of such a train 
moving at 21 miles an hour. From this and tbe experiments down the 
Whistoa Plane, two distinct data were obtained for the total resistance, in- 
clading atmosphere and friction, viz. at 32) miles an hour, the sum of the 
resistances was 42] lbs., and at 2] miles an hour it was lbs. By com- 
bining these results, a simplo mathematical process gives us the resistance due 
to friction to one 439rd part of the weight, or 5:17 lbs. per ton; hence 
the total resistance due to friction for the coach train used in these experi. 
meats was 934 Ibs. and therefore the resistance due to the rea seabed 
at 32} wiles an hour was 329 lbs., and at 2] miles an hour 155 lbs. 

From these experiments, therefore, it follows, that of the whole resistance 
which the moving power had to encounter in these experiments, when a speed 
of about 32 miles an hour is maintained, 22 per cent. only is due to friction, 
while 78 per cent. is due to atmospheric resistance. 

Having thas ascertained that a comparatively small proportion of the whole 
resistance is due to friction, it ceased to be a matter of surprise that the 
metbods of calculating the resistance of trains, based exclusively on the laws 
of friction, should give discordant and unsatisfactory results. Yet such 
methods are the only ones which appear to have been hitherto applied to this 
enquiry. By such methods the common estimates of from 7 to 9 pounds a 
ton from friction have been obtained, and as such estimates have been derived 
trom carriages in motion, and without any allowance for atmospheric resist- 
ance, it is obvious that to whatever extent that resistance may have affected the 
calculations, to the same extent has the estimate of friction derived from them 
deen augmented beyond the truth; and this will satisfactorily account for the 
amount of frietion derived from the above calculations, which are independent 
of atmospheric resistance, being so considerably under the common estimate. 

These comperative results were, bowever, obtained from one set of experi- 
ments only on each plane; and although they determine most conclusively, 
"ate considerable resistance arises from the effect of the atmosphere; 
vei not have it understood that the amount of friction, properly so 
called, as determined by these experiments, should be adopted as a standard ; 
iere can be no doubt that its precise amount is much less than the received 
opinion, bet it would require further experiments, more in number, and 
more varied, to determine the amounts which should be adopted as a standard 
& different velocities and with different weight of trains. 

The experiments ou the comparative friction of the four and three feet 
wheels, amd also those made to ascertain the resistance of the road, having 
been made by putting the carriages into considerable velocity, and allowing 
these t9 come to rest, the velocity was therefore variable, from the extreme 
motion to rest. As the atmospheric resistance varies as the square of the 

velocity, while the friction of attrition on the axles, and the resistance of the 
wheels gu the rails are constant at all ve'ceities it requires a complicated 
formula for caleulating the amount of each separately, and it requires also a 
ottien of experiments to come to a correct conclusion. 

As, however, that pe of tbe resistance of carriages which upon 
the itereese of the of the wheels, has been, by the g experi. 
ment proved to be sy extremely small in proportion to the entire resistance; 
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and as the experiments with the three and four feet whcels were made upon 
waggons, (there not being both descriptions of wheel upon the passengers’ 
carriages), I did notthink it advisable to give results deduced from compli- 
cated formula, in this report; they are, however, given in the Appendix, Note 
S, together with the formula by Dr. Lardner, for calculating the resistance. 

There can be no doubt, that the friction on the axles, and also the resist. 
&uce of the wheels on the rails, will be diminished in the ratio of the diameter 
of the wheels; but on the other hand, if large wheels have the effict of pre- 
senting an increased frontage to the carriages, it is doubtful to what extent 
they are productive of a diminution of resistance, at high rates of speed :— 
with heavy loads at a slow rate of speed, there is no doubt that a reduction 
of friction will be effected by them, but our enquiries are with high rates of 
speed, and, therefore, until further experiments are made, it cannot be deter- 
mined what the effect will he by an increase of diameter of the wheels. 

The above reasons, likewise, preclude us from determining with perfect 
accuracy, the relative resistance of the Great Western rails, and those of other 
railways; the mode of conducting the experiments being the same as above 
stated, viz. of putting the carriages in motion and running them to rest, Tbe 
atmospheric resistance being affected by a difference of the area of frontage 
of the carriages, and the carriages on railways of a narrow width having a less 
frontage than those of the Great Western, unless we could determiue what 
effect the increased frontage had at all the varying velocities, we could not 
determine that part of the resistance which arises from the wheels upon the 
rails, 

This is, indeed, more difficult than that of determining the relative resistance 
of wheels of different diameters, the experiments in the latter case, being mado 
with carriages of the same constrnction, whereas in the former case, they 
made with carriages of a different conatruction. 

It will be afterwards seen, that the rails of the Great Western Railway pre- 
sent a less rigid surface to the wheels than stone blocks, but abont tho same 
or rather less than wooden cross sleepers; and as it may be presumed, every 
other circumstance remaining the same, that the resistance opposed to tho 
rolling of the wheelsupon railroad, will be in some degree proportionate to 
the rigidity of the surface cn which they roll, especially when the material 
composing the surface is the same; we may, therefore, conclude that the 
resistance opposed to the carriage wheels upon the Great Western Railway, 
will be about the same as that of a railway laid with cross sleepers, hut greater 
than one constructed with stone blocke:—to what extent tho present question 
is affected by this, will be afterwards considered. 

We come now to the first part of tbe third proposition, viz. The compara- 
tive advantage, or firmness of base or road track, of the Great Western Rail. 
way, constructed with continuous timber bearings, with or withoot piles. 

The only mode by which this could be determined in a satisfactory man” 
ner, appeared to me to be by direct experiment, by ascertaining the extent of 
deflection produced on the rails of the Great Western Railway by the passage 
of trains of known weights along them ; and by making similar experiments 
on other railways differently constructed, thus to determine which of them 
were least affected by the passage of the load. 

In an enquiry in } 836, as to the best description of railsand fastenings for 
the Liverpool and Manchester Railway, by Professor Barlow, he employed 
an instrument which he called a Deflectometer, to test the amount of deflec. 
tion produced by the passage of the trains along rails of different descriptions. 
This instrument, however, only recorded the extreme or maximnm deflection, 
and as in many cases jerks were produced by the lurching of the engine and 
carriages, which threw the vernier of the instrument upwards in a very dis- 
torted manner, the result was by no means so satisfactory as could be wished. 
He likewise only employed one instrument, consequently tbe observed deflec- 
tions in the middle of the rail, being affected by the depression of the blocks 
supporting each end, the entire effect waa not shewn. 

It occurred to me that by improving the form of this instrument, and by 
applying the same apparatus which has been previously described as heing 
used for the dynamometer, the motion of the arm of the deflectometer, or 
instrament showing the deflection of the rails, might be recorded, and 
we sbould then obtain a diagram of the deflections of the rails as the 
trains passed over them; and by employing three instruments at the same 
time, one at each point of bearing at the blocks, (or transoms of the con- 
tinuous rails,) and one midway between the transoms, or in the middle of 
the rail, and having all these connected together, so as to record their 
action at the same time, we thus obtain correct diagrams of the deflections 
produced at each of these points as the train passes over. 

By this plan we not only had produced diagrams, showing the actua 
amount of deflection of the rails and bearings; but we had exhibited upon 
paper, the nature of the action of the deflection produced, and consequently a 
correct outline of the effect of the passage of the trains on rails of different 
kinds. 

On considering the subject of the deflection produced by the passage of the 
trains on a railroad, it will be readily conceived that the deflection vertically 
is not the only effect; if the rails are not perfectly perpendicular, and the rim 
of the wheel perfectly cylindrical, which in practice is seldom or ever the case; 
or, if the base of the block or timber bearing be not perfectly horizontal, sup- 
porting the load with equai firmness throughout the whole area of its base ; 
when the incumbent weight comes upon the rail, there will be accrtain extent 
of deflection horizontally, as well as vertically. On almost all railroads the 
periphery of the wheel is conical, and the rails are laid at such an angle as to 
correspond with the cone of the wheels ; the line of pressure of the incumbent 
weight is not therefore vertical, but in a line at right angles to the cone of the 


| wheel, and has of course a tendency to produce horizontal deflection, and this 


will also be further increased when the flanch of the wheel preeses against the 
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rail. The combined action of all these effects will be, a certain amount of 
deflection in the direction of the resaltant of the several forces, considered in 
connection with the position of the base whereon the blocks or s ulti. 
mately rest. The direction of the combined action of the incumbent weight 
upon so yielding a base, and liable to be affected by so many circumstances ; 
must, it may be supposed, vary in almost every case, and, therefore, no instru- 
mentcould be so placed as toindicate the resultant effect of these varions motions. 

The only mode of determining this appeared to be, the application of an 
instrument to measure the extent of horizontal deflection, in addition to that 
of the vertical deflection, when it will at once be seen that the two motions 
could be resolved into their resultant. 

In a practical point of view, independently of being able to resolve the two 
motions into one, it appeared desirable to know the amount of horizontal, or 
lateral deflection, as well as that of vertical; a particular plan of construction 
of railway might exhibit very perfect results, as regarded the amount of vertical 
deflection, and yet be very inferior, as regarded the lateral motion, or horizon- 
tal deflection, and vice versa; the investigation could not, therefore, be com. 
plete withont having developed the extent of each description of motion. 

The mode of conducting the experiments was as follows :— 

These instruments were first of all applied to the rails of the Great Western 
Railway, one instrument being placed opposite a single transom, another in- 
strument opposite a double transom, and the third midway between the 
transoms. The trains were then run along the rails, at first with a slow mo- 
tion and diagrams taken, the motion was gradually increased, and diagrams 
were again taken; several diagrams were thus taken at different parts of the 
line, with the rails in their working state. The piles were then detached from 
the transoms, by withdrawing the bolts, amd diagrams taken in the same 
manner; next, the transoms were cnt asunder, thereby allowing the longitu- 
dinal timbers to act independent of any support from the transoms or piles; 
and in some experiments, after the transoms were detached from the piles, 
they were cut asunder between the two lines of way, when they acted as cross 
sleepers between the timbers without piles, diagrams being taken in all these 
variety of cases, 

The instruments were not, however, always placed in the positions above 
stated, they were varied, both as regarded the places where joints of the iron 
rails occurred, and also with respect to the joints of the timbers, as regarded 
their position with the joint of the rails. The experiments were likewise 
made on embankments and in cuttings; and also on the longitudinal timbers 
where no piles existed. 

It was also found to be desirable to ascertain if any motion of the rail upon 

the timbers existed, and uently disgrams were taken by applying the 
instruments successively to the rail, and to the timhers. 
- The next set of experiments were made upon the London and Birmingham 
Railyway, two of the instruments were here placed as near the chairs or points 
of support as possible, and the other midway between them. Diagrams were 
taken on 501b. and 621b. rails respectively; but the vertical deflection only, 
was taken on this railway, and on stone blocks. 

Experiments were likewise made with the same instruments, on the Liver- 
pool and Manchester Railway, of both horizontal and vertical deflection, on 
601b. rails with four foet bearings, and 751b. rails with five feet bearings. 

A more extended course of experiments were made on the Grand Junction 
Railway; on this line all the rails are of one weight and section, but they are 
placed in some parts of the road on stone blocks, on other parts of the line on 
cross wooden sleepers, and upon the Dutton Viaduct on longitudinal timbers. 
Diagrams were taken at varying rates of speed, of both horizontal and vertical 
deflection of rails supported by stone blocks, wooden cross sleepers, and lon. 
gitadinal timber bearings respectively: the Instruments were then applied to 
the chairs, and diagrams of the deflections of these taken, and lastly, they 
were applied to the blocks, sleepers, and timbers respectively, and diagrams 
taken of the depression produced by the passage of the trains on these different 
description of bearings. 

Thc next railway on which experiments were made, was the Manchester, 
Bolton, and Bury; this railway js constructed partly of continuous stone 
blocks, but mostly of continuous timber bearings, with cross timber ties, or 
transoms, and without piles. It became, therefore, an object of great interest 
to ascertain the comparative effect upon the road by the passage of the trains, 
over continnous bearings on this line without piles, and on the Great Westorn 
Railway with piles. Experiments were therefore made, in every respect the 
same as those on the Great Western Railway, the instruments being applied 
successively to the rails and timbers, Upon the stone bearings resting upon 
masonry there was in fact no depression or yielding whatever, and therefore 
theso diagrams, though taken, are not given in the book. 

The following tables will show the vertical and horizontal deflection of the 
rails and timbers in the several varieties of application of the instruments, on 
the Great Western and other railways in parts of an inch :— 


TABLE X. 
GREAT WESTERN RAILWAY. 
Engine. Coaches. Instrument 
Lateral. Vertical. Lateral. Vertical. applied to. 
0102 0991 “0083 0697 Single transom i 
0232-1669, -0293 —-1477 Midway Pires PERFECT. 
0102 1274 0366 0981 Double transom 
0043 “1116 0030 0827 Single transom 
0136 0894 '0111 *0616 Midway Pires Cer. 
*0130 *0927 0112 0634 Doubletransop 
"0042-1217, -0029 -0862 Single transom Me 
0068 -0918 -0051 -3579 [0 d  TRANSOM Ctr. 
*0044 ^ :)188 0026 0674 r i 


Dosblet'aniom A © 
4 > 


ik 


‘THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


TABLE XI. l 
LONDON AND. BIRMINGHAM BAILWAT. 
50ls. Fish-bellied Rails, 3 feet bearings on' Blocks. 


Instrument applied to the Rail at . 
Single Chair. Midway. Joint Chatr. 
Engine. Coaches. Engine. Coaches. Engine. Coaches. 
Vertical, 0283 01883. -0522 0302 -0638 -0488 
à 00tbs. Raila, 3-75 bearings on Blocks. 
ditto 0492-0266 «= 0633-0344 0372 0273 
TABLE XII. 
LIVERPOOL AND MANCHESTEB RAILWAY. 
62lbs. Parallel Rails, and 3 feet bearings on Bloche. 
Instruments applied to Rails at 4 
Single Chair. Midway. Joint Chair. 
Engines. Coaches. Engine. Coaches. Engiae. Coaches. 
Vertical. *0676 *0501 *0743 *0415 0445 © 0240 
ditto T "M *0210 *0197 . TP TP 
TABLE XIII. 
MANCHESTER AND BOLTON RAILWAY. 
Instruments applied tu Timber at 
Tramsome. Midway Joint Midway. - 
En Coaches. Engine. Coaches. Engine. Coaches 
Vertical. *0980 -0630 "0690 .0440 "0661 0041 
h applied to Raits, 
ditto *1007 *0681 0587 *0331 *1310 *1004 
TABLE XIV. 
GRAND JUNCTION RAILWAY. 
Rails of 65ibs. four feet bearings. 
Engine. Coaches, Instrument 
Lateral. Vertical. Lateral. Vertical. applied to 
-0111 0478 -0078 0259 Single chair Rails on 
*0212 064} 0122 -0344 Midway Stone Blocks. 
-0150 1366 0096 0906 Single Chair . 
-0226 -1307  -0144  -0855 Midway ? sere 
sesso 79161. ..... «= 91327) Joint Chair 
0200 0283 0135 0149 Chairs on Blocks , 
"0112 +1095 +0070 0717 Chairs on Sleepers. : 
*0053 0223  :0007 0174 Blocks f 
0125-0821  -0080 0511 Sleepers 
*0247 -1105 +0170 0688 Railsmidwayfrom Chair} Dutton Vis- 
"0350 s...  :0272  ..... Rails at Joint Chair duct on 
0387 0823 -0265 0570 Chairs Dgitudisal 
s... 0808  ..... *0633 Timbers at Chairs Timbers. 
*0139 0574 0099 0494 Ditto Midway 
On an attentive examination of tbe results of these asa 


hibited by the preceding tables, but more particularly on examining te 
diagrams themselves, and tbe measurement of each, it will be seen that stone 
blocks (except in some cases where they were not properly seated), «ford 
decidedly the firmest, and most unyielding base; that there is not mmeb dif 
ference in the firmness of base between cross timber and coutinecs 
timber bearings without piles, as exhibited on the Grand Junction, «si 
Manchester, Bolton and Bury Railways; but that there is a greater varkty 
= the results of the different experiments in cross sleepera than in continuon 
arings. 

It will likewise be seen, that ou isolated supports there is a greateramoum 
of deflection shown in tbe rails than in the chairs; and still lees deflection in 
the blocks and wooden sleepers than either the chairs or rails. The k 
ference from this is, that the rails in these cases were not firmly fixed dows 
to the chairs; and also that the chairs were not immoveably secured to the 
blocks and sleepers; and as the experiments eomprehend a great mapy cass, 
it may be presumed that such is the case generally on isolated i 

On the Manchester and Bolton Railway, the joints of the rails rest on fa 
chairs, the rails being on either parte of thelr length fixed to the timber 
bearings with iron clamps ; bere also we find a considerable yielding of the 
rails upon the timbers, the latter showing less deflection than when tbe i» 
struments were applied to the rails. 

The experiments on the Great Western Railway, shew in tho tables 
lees difference of deflection between the rails and the timbers, than asy 
of the modes of fastening either on isolated supports or on tbe coatinsow 
bearings of the Manchester and Bolton Railway; and hence we may 
conclude, that the mode of fastening the rails to the timbers on thet 
railway by screws, effects a firmer junction than any of the other mode 
of fastening. On examining the table it will be seen that notwithatand- 
ing the Sas lante ef the piles, the diagrams show a greater amoumt of 
deflection of tbe timber bearings of the Great Western Raiiwey than the stone 
blocks, end quite as much as the continuous without piles; the Arm- 
ness of base as shown by these experiments, is, therefore, less than with stone 
blocks, and not greater than with continuous bearings, withoot piles, trot jen 
than cross isolated timber It must, however, be remarked, Urat these 
tables show the deflection on the Great Westorn Railway, with eu 5 and 
carriages mach heavier then those used in taking the deflections on the athe: 
railways of the ordinary width; and although they exisibit the comparative 
deficctions produced by the passage of the trains, according to the respective 
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systems of working the railways at present in use, and which may be conal- 
lered as the practical result of the effect of the trains on the rails; still, if we 
rish to know the actual comparative firmness of base, we must take into ac- 
‘ount the relative Incambent weights of the tive trains. I have not yet 
men able to obtain the pressure upon the rails of the Great Western Railway 
ty tbe engines, there being no weighing machines on that railroad by which 
his coald be ascertained, when these weights are known, . the comparison can 
hen be made with the engines ; the weight of the carriages ate known, and 
he comparison can therefore be made with them. The weight on each wheel 
tthe Great Western Railway carriages may be taken at about 1°5 tons, and 
f the carriages on tbe other railways at 1:125 tons; and consequently the de. 
een have beon prodnced with inonmbent weights, in the proportion 
D : M 

We com» now to the effect which the piles have upon the firmness of base 
f the continuons timbers on the Great Western Railway; the reasons as. 
igned by Mr. Brunel for adopting piles was, for the purpose of securing and 
olding the timbers down to the ground with much greater force than merely 
he weight of the timber itself, and thereby to effect a closer contact between 
he timber and the ground. Tt became, therefore, necessary to ascertain whe- 
her the timbers were held down to the ground, or if they were supported by 
ae piles. To accomplish this, the instruments were first of all applied to the 
nile with the piles in action, or without being disturbed, and the deflections 
iken ; the transoms were then divided near to the timbers, or between the 
mabers and the piles, tbe instruments remaining applied to the rails, and the 
fert prodaced by the separation of the timbers from the transoms was thus 
btained; iu almost all, if not in every case, the timbers fell, on the transoms 
eing divided, showing that the action of the piles was not to hold down, but 
»anp the timbers, This was also shown very conclusively in the effect 
xhibited by the diagrams taken, before and after the transoms were divided ; 
-the first diagram taken níter the transoms were divided, showed a greater 
moant of deflectiou from the origina! line of the rails, than when the piles 
'ere In action; it was found, however, that the raile did not rise to their 
riginal level, but that, in fact, a permanent depression to a certain extent had 
Men place ;—in continuing the experiments the deflection became less, show- 
ag qnite decisively, that the timbers were supported by the piles, and that 
hey were not in fact in such close contact with the ground when attached to, 
a they were after being detached from, the piles. This was the result in 
very instance. Most of the diagrams were taken upon that part of the line 
ear to Paddington which had been recently packed, and being clayey 
ound a wet and spongy base, and the packing was not so perfect 
4 in seme other parts of the line; the extent of the deflections on this part 
heuld therefore be taken as being more unfavourable than an average result ; 
«t on applying the instruments to a part of the line, selected as being in the 
est order, the same relative results were exhibited; the timbers dropped on 
vir division from the transoms and piles, and it was found that the amount 
[defection was less after the piles were detached than before, after the train 
sd ran along the rails for afew times. 

Some part of the Great Western Railway is laid with continuous timbers, 
{thout piles; am experiment was made upon this, where the grourld was not 
w most favourable, or similar to that where the diagrams were generally 
iken with piles, and deflections similar to the above were obtained ;—an ex- 
rriment was however made, &nd several diagrams taken, apoun ao embank- 
vent with timbers without piles; when the result was an amount of deflection 
neh less than that where the piles were in action, and very little, if at all, 
ifexior to that of stone blocks, taking into account the difference of the insist 
weight, Atthis place, however, the scantling of the timbers was greater 
en ordinary, being ten inches in depth, the general depth being six to seven 


‘The experiments on the Manchester and Bolton Railway, it will be seen, 
thibit a oonskjerable amount of deflection, quite as much, if not greater, 
van that of the Great Western generally, taking into account every circum- 
amce of he seentling of timbers, section of rails, and weight of the engine 
nd trains, - - f 


Tbe result of the whole of these experiments is; that stone blocks afford the 
ruxset baso; and that there docs not exist any material difference of deflec- 
on between longitudinal timber bearings with a continuous rail, and cross 
mbere with isolated supports; the difference, if any, being in favour of con- 
nuous bearings. j 

The previous observations apply to the vorücal deflection only, during the 
rogreae of the experiments on all rails resting on chairs, it was found that in 
great many cases . the rail was deflected inwards, the great majority of cases, 
oweves, belug outwards ; it bas been, therefore, extremely difficult to reduce 
x results into a tabular form, some of the diagrams exhibiting both inward 
nd outward deflectiun in the seme experiment. The cone of the wheel hav. 
ag a tendency to presa the rail outwards, and also the action of the flange 
aviag Ose same tendency, it is quite clear that whon the deflection is inwards, 
. muat be the result of some accidental cause; a want of solidity of the base 
f the blocks or sleepers on the inner cdge, or from the rail not bearing hori- 
»ntally in the cbair, or at the proper inclination to the cone of the wheels. 
"pen the Great Western. Railway, tho horizontal deflection was invariably 
utwarda, and this is no doubt owing to the particular constraotion of that 
ved edmitting of æ more perfect and permanent adaptation of the rail to the 
one e£ the wheels, Want of time precindes me from going into the particalar 
vsulis, eabiblted by these experiments on berizontal deflection ; the. general 
emit, however, appears to be, that they assimilate very nearly to the vertical 
leflestions, both in their nature and extent, an the different descriptions of 


Tae remaining part of this inquiry is the latter part of the thitd proposition, 


"t; whether a greater steadiness ‘and smoothness of motion is produced to: 


: level of the two sides of the railway. 


the carriages, and to what extent, on the Great Western Railway, by the 
increased width of gauge. 

The solution of this question also appeared capable of being subjected t^ 
the test of experiment, although not without considerable difficulty. The mo- 
tion of carriages on railways being the effect of so many distinct causes, it was 
extremely difficult to contrive an instrament to detect and record each motion 


y. 
For instance, any sinking of the blocks, or supports of the rails, or the 
deflection of the rails themselves, produce & corresponding depression of the 
wheels of the carriages on that side where such yielding takes place ;—tlio 
subsidence or shrinking of the base, or formation level of the railway, genc- 
rally produces also an inequality of level on the two sides of the railway ; and 
these variations of level between one side and the other, tend to produce a 
continual rocking motion in the carriages transversely, which is aggravated 
more or less in proportion to the frequency and extent of these ineqnalities of 
The same causes, viz. the inequalitics 
of level, likew]se produces a pitching or undulating motion, longitudinally ; 
and those two motions combined, the undulatory motion in the direction the 
carriages are travelling, and the rocking motion traversely, produce a vertical 
motion, Any change likewise in the direction of the road, throws the car- 
riage wheels from a straight line against the interior side of the curve, and 
thus produces a lateral motion of the carriages, and when the curve again 
changes, or the line of direction becomes straight, the wheels are thrown to 
the opposite side of the rails. The difference of level between the rails on 
the two sides of the railway, besides producing & rocking motion transversely, 
causes the carriages to vibrate from side to side, in proportion to the extent 
of the inequality of the level; the depression in the first instance causing the 
to fall towards that side of the road, and the flanch of the wheel t» 

press against the rail, the conical form of the wheel immediately throws it 
off towanis the opposite side; and we thus have a continual contest 
between the gravitation occasioned by the difference of level between the 


‘two sides of the railway, and the line of direction incidental to the 


conical action of the wheel:—As these effects are continually in action, 
we hence find that tbe lateral oscillatory motion is the most predominant of 
all the varieties of motion which occur on railways; and when a very high 
rate of speed is attempted, this lateral motion is very conaiderabiy increased, 
so much so that in extremely high rates of speed a sort of swinging lateral 
motion is produced, the carriage wheels on each side being thrown alternately 
back and forwards against the sides of the rails :—probably from the cone of 
the wheels, not having time, in extremely rapid velocities, to accommodate 
itself to the proper line of direction. 

Considering, therefore, the variety of motions in action at tho same time in 
railway carriages, the different causes by which these are produced, and the 
numerous adventitious ciroumstances operating to increase, modify, or coun- 
teract them, it is not to be wondered that a difference of opinion should exist 
in the public mind generally, as to the relative smoothness of motion of 
railway carriages on different railroads ;—an increase of a few miles per hour 
in the velocity, not perceptible to a traveller, will make a considerable variation 
in the motion ;—the number and nature of the curves ;—a difference in the 
construction of the carriages;—the position of a carriage in the train ;—or 
‘even different bodies of the same carriage, all tend to influence the aggregate 
amount of motion in a railway carriage; and few, if any, of the causes 
whereby these different motions are produced, are sensible to the observation 
of a passonger, at least to the great majority of passengors; they judge from 
the quantity of motion, without reference to the causes, and hence the differ- 
ence of opinion, which has arisen as to the comparative smoothness of motion 
on some of the existing railways. 

To the mgpt attentive observer, knowing all the causes which produce these 
variety of motions, it would be extremely difficult, if not impossible, to judge 
from observation of the relative smoothness of motion, or at any rate of that 
which properly belongs, or has reference to, the constraction of the railway. 

These circumstances, therefore, rendered it almost absolutely necessary to 
subject this part of the inquiry to experiment, it not appearing possible to 
arrive at any conclusive determination by common observation ; and after 
considerable difficulty a set of instruments were contrived, which subjected all 
the different motions of railway carriages to experiment, and which produced 
diagrams of all the oscillations of the carriages from one end of the line to 
to the other. 

The different kinds of motion produced on railway carrisges may therc- 
fore be comprised within the following heads, viz. :— 

lst. A rocking motion transversely, produced by the inequalities of the 
icvel of the two sides of the railway. i 
. 2nd. A pitching or vertical motion, in the centre of the carriages, being the 
combined action of the alternate rocking motion of the two silos of the car- 
riages, produced by the undulations of tbe road. 

3rd. A lateral, or oscillatory motion horizontally, produced also by the 
inequalities of the road, and the other causes previously enumerated, throwing 
the carriage wheels from side to side against the rails. ^d * £ 

Having thus, agreeably to your instructions, and to the extent to which 
tho time and opportunities aforded has enabled me to accomplish, investi- 
gated by oxperimental data aud inquiries all the properties of the system of 
construction and working of the Great Western Railway, I now beg to luy 
before fou the conclusions which appear to me to be the result of these in- 
westigations. I think it my duty however, in this place, to represent to you 
that 1 have not been able, in drawing out this report, to avail myself fully or 
the vast mess of valuable information elicited iu the course of this inquiry, 


| owing to the short period, (only six days,) between finishing the experiments 


and being required that the report should be printed; and I trust that this 
will be & sufficient excuse for the imperfect manner in which itis presonted 
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to your notice; at the same time, I beg to add, that I have in the short 
period allowed to me, availed myself of every fact or discovery of a practical 
nature, which appeared to me to bear upon the question, or to be in any way 
conducive towards your interests, I have, in the appendix, given in detail 
all the experiments which I thought would be of any utility, and from which, 
&t any subsequent period, the valuable information containcd therein may be 
extractel and investigated; and it occurred to me to be very important that 
theze docnments should be given in such a manner and in such detail, that it 
shonld be in the powcr of yourselves or your engineer at any time, to cxa- 
mine into and compare the conclusions which I have arrived at, and which 
appear to me to result from these experiments, with the experiments and 
investigations themselves. 

Width of Gauge.—Pursuing the same arrangement as set out with in the 
first part of this report, I shall now consider in what manner, and to what 
extent, the resulte of these investigations and experiments bear upon the rea- 
sons which induced the adoption of the increased width of gauge, and the 
particular construction of the Great Western Rallway. 

The first is the attainment of a high rate of speed. The experiments on the 
power of the locomotive engines show, that the engines at present employed 
on the London and Birmingham Railway accomplish an average rate of 
speed of 32 miles an hour, with weights equal to that of a first-class train, 
(Table III.); but that engines in the proportion of 263: 165, more power- 
ful than these, are in existence on the same width of railway. The 
less powerful engines accomplish a rate of speed within three miles an hour 
of the most powerful engines on the Great Western Railway, (Table V.); 
and, therefore, the presumption is, that if the more powerful engines on the 
ordinary railways had been tried, they would have accomplished a higher 
average rate of speed than the most powerful engines on the Great Western 
Railway, the effective power apparently yielded by the former being much 
greater than the latter. But we now find that a cause exists which perfectly 
accounts for this comparative diminution of effect, and that it is, in fact, if not 
almost entirely, attributable to the greater atmospheric frontage of the Great 
Western Railway carriages, than those upon the London and Birmingham 
Railway, and the powerful effect which the atmosphere has upon the resistance 
to be overcome. 

The experiments on atmospheric resistance being as yet confined to the 
carringes of the narrow gauge, we cannot satisfactorily determine what the 
precise increase of resistance will be by an enlarged frontage; the carriages 
of the Great Western Railway are 10 feet high from the rails, and 9 feet 
wide = 90 square feet, whereas the London and Birmingham Railway car. 
riages are only 9 feet high and 64 feet wide=-60 square feet; but an open 
space exists below the wheels, which is only partly filled up by the fire-box 
of the engine; taking, in each case, a foot from the rails to be clear space, 
the relative area of frontage will be 81 : 53. Every circumstance being the 
same, we may suppose that the atmospheric resistance will be as the area of 
frontage, but the figure of the engine preceding the carriages, the comparative 
length of the train, and several other circumstances, may affect the result; 
and, therefore, until the question has been satisfactorily determined by ex- 
periment, no comparative standard can be assigned of the relative amount of 
atmospheric resistance to trains of different areas of frontage. 

For these reasons, therefore, I shall not go into an analysis of the pre- 
sumed resistance of the Great Western trains, as compared with those of the 
London and Birmingham Railway ; for the same reasons, likewise, it will at 
once appear to be impracticable, with the data we are at present in posses- 
sion of, to determine with any degree of accuracy the comparative advantage 
of large and smaller driving wheels to the engines ;—the incontrovertible 
conclusion, that a very large proportion indeed of the resistance of railway 
trains is attributable to atmospherical resistance, is quite sufficieng to account 
for all the differences of results between the engines on the two descriptions 
of railways; bnt to what extent, and what portion is attributable to atmos- 
pherical resistance, what part to the engines, and what portion to the car- 
riages, varying as both engines and carriages do, in the diameter of their 
wheels, cannot be conclusively determined at present. 

There /4x be little doubt that the atmospherical resistance varies at least in 
the ratio .f the square of the velocity; considering, therefore, this rapid 
increase of resistance, ft appears to me, that no other conclusion can result 
from these experiments, than that it is not advisable to attempt an extreme 
xate of speed, and that 35 miles an hour, with the existing engine powers, may 
be considered as tho limit of practical speed for passenger trains; combining 
economy with regularity of transit, and giving due weight to the necessity of 
accommodating the public, as regards colerity of travelling, to the utmost 
practicable extent. : 

If such a conclusion ia warranted by these Investigations and experiments, 
then it results that it is not necessary for the attainment of such a rate of 
speed, that the gauge should be seven feet. 

The next proposition is the mechanical advantage of increasing the diame- 
ter of the wheels, withont raising the bodies of the carriages. We see that 
there is a diminution of friction by the increase of the diameter of the wheels, 
but It is doubtful to what extent this is modified by elevating the bodies of the 
carriages; a broad gauge by allowing the bodies of the carriages to be placed 
within the wheels, and thus to reduce the height of the carriages, and conse- 
quently diminish the area of frontage, is an sdvantage, considering the great 
amount of resistance arising from the atmosphere. Then to carry ont the 
premises fully in this respect, we must not give any groser width of frontage 
than is absolutely necessary for that purpose ; it will depend upon the result 
of farther inquiries, as to what superficies in terms of length and width of train 
affords the requisite accommodation, and presents the least resistance to the 
atmosphere, which has not been yet determined. 

Tho next proposition) that the increased width of gauge admits all sorts of 
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carriages, stage coaches, &c., to be carried within the wheels, is readily an. 
swered; any width of gauge which reduces the height of these carriages abore 
the rails, will be preferable to that width which does not admit of such an 
arrangement; aud the ordinary width, not admitting them within the wheels, 
renders an increascd width, in this respect, advisable, this can, however, be 
effected with a less width than seven feet. 

Increased facilities for the adoption cf larger and more powerful engine, 
for the attainment of a higher rate of speed, has been answered previouslr; 
it not appearing necessary for such a purpose that the width should be seven 
feet. The remaining proposition is, that a wider gauge affords increase 
stability to the carriages, and, consequently, inogeased steadiness of motion. 
The diagrams given will shew how far this has been effected on the preset 
portion of the Great Western Railway, and certainly these documents would 
prove that this has not yet been accomplished. Considering, however, the 
eauses of the different motions of railway carriages, there can be no dost, 
that an increased width of gauge must tend to produce that effect. In ue 
present instance this bas been counteracted by the construction and pret 
condition of the road and carriages; and therefore it appears to me the onir 
conclusion we can come to is, that in similarly constructed railways tbe wider 
gauge will afford greater stability and steadiness of motion to the carriages. 

The objections alleged against the increased width, as detailed in page 8 of 
this report, no doubt exist to a certain extent: the expense of forming the 
road track of the railway is increased. This Mr. Brunel estimates at 151,940. 
for the entire line. The carriages are larger and heavier, and so far, thor. 
fore, as the weight acting upon the rails may be objectionable, mnst be ad: 
mitted ; but T find that Mr. Brunel's statement of the relative weight, per pas- 
senger, given in his report at the last meeting of the shareholders (vide Jour- 
nal No, 12, page 324, vol. 1), confirmed by my enquiries, which shows ths 
there does not exist a greater weight, per passenger, with the Great Westem 
than with other carriages. 

The increase of friction in passing the curves does not apply with moch 
weight in your case, the radius of these being so great. The comparaitre 
expense of construction of the engines and carriages are not matters of gre 
moment, as there would not be any material difference if the engines wr 
similarly constructed; and the amount, per passenger, is nearly tho sue 
with the carriages. The next objection, that it prevents a janction with 
other lines, does not apply with such force to the Great Western Railvty, u 
it would to some other lines; that railway being complete of itself between 
the two sides of the island. How far this may be affected by the branches I 
am not capable of judging, it being more a commercial than an engineerin 
question ; and an opinion could only be satisfactorily given, by an intmw 
acquaintance with all the circumstances attending the required commonication 
with the adjacent country. : 

The last objection, that there are no advantages gained commensurate it 
the increased expense and inconvenience of such a departure, and connection 
from railways of the ordinary width, does appear from a full conaider&Gon w 
be substantially confirmed; at the same time I must be allowed to sey, thst 
there are counteracting advantages, incidental to an increased width of gange. 
above that of 56 inches, which should not be overlooked. 

Almost all the results arising from these enquiries go to establish s conci 
sion, that 7 feet is beyond that width which may be considered the best; but 
these investigations are far from conclusive, in the present state of our infor. 
mation, as to what other width is, under all circumstances, the most advisable 
to be adopted. Under these circumstances, and considering tbe grest sci- 
fice of property which would result by the removal of the present rails, and 
the substitution of any other width; it appears to me that euch a step would 
not be justified by the result of these enquiries. We have only determine! 
one part of the proposition, viz., that seven feet is too great a width; we hie 
not determined the most important section, to what injurions extent it vil 
operate practically. The only results bearing upon this is tho in 
power required by the enlarged width, and that is in some respects chews br 
the increased consnmption of coke; which, as per table V., appears to be vib 
the North Star, 21$lbs. per mile, and with the Æolus, 84lbs. per mile sid 
tional, the former, however, effecting an increased rate of speed of two mila 
an hour. Itis also necessary to state, that the results elicited in the coon 
of this enquiry shew, that considerable modifications may be beneficial 
made in both engines and carrioges; and, therefore, until we have determine, 
in the most satisfactory and conclusive manner, the precise extent of infu 
arising from the retention of the present width of gauge, and what width bri 
effects all the objects required, and which, under all the circumstances, js mot 
conducive to the interests of the company, and affords the ost accommo 
dation to the publio, it appears to me the present width should be retained. 

Construction of the Road.—The question of the construction of the n 
comes next under consideration, and here, I presume, there wil] be less ditt. 
culty than iu determining on the width of gauge. No doubt can exist, iM 
these experiments, that the piles do not contribute to the firmness of bee 4 
the railway, their action seems to prevent the contact of the timbers witb i 
ground ; and it is unquestionably proved, that the passage of the engines ani 
carriages along the rails, contributes, with a more powerful effect, to consi: 
date the road, and produce a greater firmness of bearing to the rails, than 0i 
packing connected with the piles. 

The principle of having at the end of every 15 feet, viz. at the transomt! 
comparatively nnyielding bearing, with a scantling of timber interven A 
very far short of the requisite strength to support the weight of the ens 
and trains, renders it extremely difficult, if not impossible, to produw | 
uniform rigidity of surface thronghout; and this uniformity cannot ^ 
effected by any system of packing, dependent upon manual labour. 1f em 
tinuous bearings are preferable to isolated supports, !t appears to we tbi Ù 
most economical, and maost perfect plan of constraction of contisnons in 
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“Worarings, is with common transoms; and that a more uniform and firm base 
‘will be obtained, by depending on the weight of the trains to ultimately con- 
molidate the base ol the timbers, than upon any system of piling, presuming 
mlways, that a proper and firm base is prepared in the first instance. 

The next consideration is, whether continuous timbers or isolated bear- 
Snags are preferable; the experiments on deflection show that there is a 
fcreater amount of deflection on the continuous timber bearings on both the 
Great Western and tho Manchester and Bolton Rallways, than on stone 
Wlocks on the other railways; the latter will consequently afford the least 
resistance to the carriages; and the weight of the stone blocks intercepting 
to a considerable extent the impact of the trains, they afford a permanently 
firmer base. We have secon, however, that in high rates of speed, the resist- 
anco of the road itself is small, compared with the aggregate resistance; and, 
therefore, if continuons timber bearings are preferable in ether respects, a 
litte additional friction cannot be of very great importance. 

There is no doubt that timber bearings produce less noise in the carriages : 
and it has been urged with considerable force, that the wear and tear of the 
engines and carriages are less than with stone blocks. I have endeavoured 
‘to ascertain this, which is a very important consideration ; but the returns of 
the expenses of the different railways do not, in my opinion, produce con- 
clusive evidence on this part of the subject. The impression produced in 
my mind by the information obtained, however, is, that with longitudinal 
timber bearings of adequate rigidity and strength, the injury to the engine 
and carriages will he less than with stone blocks. The case of the Dublin 
and Kingstown Railway has been often quoted, as exhibiting an instance of 
the great destruction to the engine and carriages, and road itself, by the use 
of stone blocks; and the cross wooden sleepers in Chat Moss, and the 
American railways, as instances of the u ly and cheapness of keeping in 
repair, the timber bearings. Every engineer, however, knows that the Dublin 
and Kingstown rails were much too weak for the stone blocks on which they 
were placed; and the inferior rate of specd on the American railways affords 
no criterion whereby to compare with the effect of stone blocks in this 
county, where a much higher rate of speed is practised,—the peculiarity of 
base of Chat Moss likewise, does not admit of any comparison with stone 
blocks on a firm foundation. Notwithstanding this I ara inclined to think, 
that the wed? and tear of the carriages and engine upon timber bearings of a 
proper strength will be less than upon stone blocks ;—of the comparative 
durability no definite comparison can yet bo made. 

These experiments, however, show that the present scantling of timber on 
both the Great Western and the Manchester and Bolton Railways, aro much 
too small for the loads which come upon them ; and that they do not present 
* eafficiently rigid and unyielding base for a railway. Onc set of experi- 
ments (No.7, Part I. Book A.), on the Great Western Railway, on the 
continuous Hmbers without piles gave very satisfactory results, but here the 
scantling of the timber was 10 inches ; it appears to mo, therefore, that if 
continuoas timber bearings are used, they should be of a scantling of timber 
greater than that at present iv use; and it appears, also, that a more rigid 
section, and greater weight of rail should be adopted. 

This will, no doubt, make the continuons timber bearings more expensive 
than stone blocks, against which we have less noise, and a smoother, and a 
more perfect road for high rates of speed; sufficiently strong continuous 
timbers present, in fact, a more perfect, but a more expensive line of road 
than stone blocks ;—of the comparative durability no satisfactory conclusion 
can be drawn. Ata lower rate of speed, and where economy is an object, 
stone blocks being cheaper, will be preferable. 

I hare not in this comparison noticed cross timber sleepers, as compared 
with continuons timber bearings; as temporary roads, during the con- 
soldation of embankments, the cross sleepers will be preferable ; but the 
result of the experiments on deflection show, that there is not only a very 
considerable yielding of the timbers, but that there is likewise an imperfect 
fastening between the chairs and sleepers, which cannot be remedied without 
increased expense and difficulty; this road is much cheaper than either 
adequately strong continuous timbers, or stone blocks, but it is less perfect, 
and cannot be considered as a permanent description of road. 

With respect to that part of your request, which relates to the examination 
of the Maidenhead Bridge; while on the works in September last I minutely 
examined the state of the arches and the plan of construction ;—the cause of 
its failure appeared to me to have been occasioned by the centering being 
prematarely drawn, and before the cement was perfectly hardened and had 
taken a set in the interior of the brickwork forming the ring of the arch. Mr. 
Brunel at that time pointed out to me the remedies which he Proposed to 
repair the d-fects, in which I concurred, and those I understand have not yet 
been completed. . 

In conclusion, I trust that the magnitude and variety of the objects, and 
the great and imposing Interests embraced in this inquiry, added to the great 
responsibility attached to the Investigation, will be a sufficient excuse for the 
Protracted time ocenpied in making the experiments; and I trust, also, that 
these reasons, together with the unexpected and important results which have 
arisen ont of these inquiries, will be deemed by you and the shareholders at 
large, to be a sufficient apology for the delay which you have experienced in 

not receiving this report at the time originally contemplated ; to comply 
with which, to the utmost extent in my power, must also be my apology for 
the imperfect manner in which this document is presented to your notice. 
I am, Gentlemen, 
Your most obedient servan 
$ NICHOLAS WOOD. 


(——X 
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REPORT OF I. K. BRUNEL, ESQ. 
TO THE DIRECTORS OF THE GREAT WESTERN RAILWAY COMPANY. 


Gentlemen,—I have now before me the report of Mr. Wood, the latter part 
of which I received only on the 17th. The appendix, without which, for ail 
purposes of investigation, the report is incomplete, I have not yet received, 

Considering the great mass of valuable matter contained in this report in 
the shape of numerous experiments, of calculations founded upon them, and 
the discussion and examination of the results and their consequences, the 
collection and consideration of which have occupied several persons for about 
three months, it will not surprise you that I should find a few days a very 
short period in which to make myself sufficiently master of its contents to be 
able to lay before you my observations thereon. 

The extremely short time which circumstances allow me will prevent my 
entering into a detailed examination of the various tables of experiments which 
appear in the body of the report, or, in fact, doing more than refer tothe prin- 
ctpal points and those general results which appear to have mainly influenced 
Mr. Wood's opinions. Fortunately, the clear and methodical manner in 
which these various results are arranged, and the fair and impartial way in 
which they are treated, will render this an easy and comparatively an agree. 
able task, and will enable me to select such points as I consider most impor- 
tant, and to separate such facts and conclusions as relate to these particular 

oints. 
: The satisfaction which I feel in approaching a subject, when treated in this 
manner, is, however, very much diminished by one source of great regret; 
and if in the course of the following observations I should have occasion to 
differ from Mr. Wood, either in the view he takes of the reliance to be placed 
on, or the consequences resulting from, any particular experiment, I ascribe 
this difference of opinion almost entirely to the cause which I shall refer to. 

I think it is deeply to be regretted that Mr. Wood should not have been 
able himself to have attended to and conducted all the experiments. I do not 
mean to imply the slightest doubt of the accuracy of the records of tho facts 
as they were observed; but that constitutes but a small part of the duty of 
collecting evidence upon doubtful points, particularly when they relate to 
questions of mechanics and science, which may be affected by a great variety 
of causes, and where the results may be influenced and entirely changed by 
the manner in which they are obtained. 

It is certainly my opinion, that had Mr. Wood personally superintended the 
experiments; had he brought his own practical knowledge of the subject to 
bear upon them; he would have discovered many operating and interfering 
censes, which oither would havo led him to repeat his experiments by other 
methods, or to explain apparent anomalies, and thue, in my opinion, upon 
many of the most important points to come to very different conclusions. But 
more especially do I think his opinions would have been changed upon all 
those points which aro necessarily capable of alteration and amendment by the 
knowledge and experience daily gained in the working of a system new in 
many of its details; and that before he drew definite conclusions, founded, 
inevitably, upon very imperfect data, be would have made a larger allowance 
for that progressive improvement which practice, observation, and experience, 
never fail to produce. 

To no part of the system do these remarks apply more strongly than to 
that of the performance of the locomotive engines, and the question of the 
practicability of attaining high speeds; and as almost the only conclusions 
arrived at in the report npon which I think it necessary to epxress any mater{al 
difference of opinion, are founded entirely upon the results of experiments made 
to determine these points, I shall apply myself principally to the consideration 
of them, and the experiments by which they were obtained. 

In order to show that I am not attaching undue importauce to any one part 
of the report, or to any one section of the experiments, I shal! refer briefly 

o the general arrangement of the report, and to the order in which the con- 
clusions are arrived at. 

After stating the general questions to be treated, and the advantages and 
objections which have been urged for and against the plans which have been 
adopted on this railway, Mr. Wood arranges under three principal heads the 
poiuts to be determined by experiments, viz.:— 


“ Ist. The question of the attainment of a higher rate of speed than on other 
railways; whether the increased width of gauge is, or is not, either 
n or best adapted for the accomplishment of this object, aud 
to what extent. 

“2nd. The mechanical advantage or diminution of friction, by being enabled 
to increase the diameter of the wheels without raising the bodies of 
the carriages; and in what respect, and to what extent, the friction or 
resistance of the carriages is affected by, or bears upon, the peculiar 
construction of the ro: 

“3rd. Tbe comparative advantage or firmness of base, or road track, of the 
Great Western Railway, with continuous timber bearings, either with 
or without piles, and if it does or does not produce a greater steadiness 
and smoothness of motion to the carriages, and tu what extent, 

* These were the questions,” the report continues, “ which it appeared to me 
could not be determined in any other way than by experiment, but which ap- 
peared to be capable of solution by that method, and which likewise appeared 
to constitute the foundation of the entire system.” 


The first division consists of summaries of experiments, the details of 
which are to be given in an appendix, and of observations upon tbe perform- 
ance ofthe Great Western engines, as compared with those of other railways, 
and the comparative performance of all at different velocities. These constitute 
the first section, and occupy the report to page 63. From theuce to page 65 
of the report is devoted principally to some experiments mede upon the 
resistance of the air to tbe moving train, with a view to account lor, and te 
ascertain the causes of, the results apparently obtained in the experiments 
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recorded i the preceding section. The third section, from pages 65 to 68, 

is devoted to the investigation of the stability of the rails and ca The 

remainder of the report is occupied with the conclusious arrived at, founded 

upon the preceding observations and results. 

. As regards the copstruction of the road, to which the third section prind- 

pally relates, Mr. Wood appears to be of opinion, that for high apeeds, con- 

Unuons longitudinal bearings of timber form a good road, and that the mode 

adopted on the Great Western Railway of securing the rail to the timber is 

good ; but that the system of piling is bad, and tbat the weight of rail aud 

»cantling of timber hitherto adopted on the portion of the line completed, are 

jusofücient. -- All this is in perfect accordance with the plans proposed for the 
future construction of the. road. A rail considerably stiffer and longitudinal 
timber of greater scantling nre prepared, and a plan has been recommended to 
you and approved of, in which the use of the piles is abandoned. Though I 

do not, therefore, differ from Mr. Wood in his results, I think it right to ray 
here, as regards the experiments themselves which are recorded, that those 
upon the deflection of the rails of the Great Western Railway necessarily give 
& much less favourable result than would have been obtained had an average 
been taken of experimenta over the whole line : these experiments have been 
confined almost exclasively to & shart space of about two miles in the clay 
cuttings in the neighbourhood of Paddington, where we have always met with 
the greatest difficulties, and which is undoubtedly tho worst part of the road. 
I conclude that this was accidental, and that want of time alone has prevented 
farther experiments being made; nevertheless, the results must not be taken 
as a correct average of tho line. As regards those upon the comparative 
smoothness of the carriages, I am bound to say that I doubt the accuracy of 
the instruments. I always maintained tbat they were not correctin principle, 
and were quite capable of indicating greater movements in an easy carriage 
or on a good road, than in a rough carriage or on a bad road, if the motion of 
the former should happen to coincide with the natural motion of the instru. 
ment ; or, if the former should be of a character to which the instrument, from its 
construction, might be more susceptible. If the instrument were good as 
a comparative measure, it would, of course, in each experiment, indicate the 
rough and smooth portions of our line. Now certainly, according to the 
‘Table 15, there are no indications which would enable us to point out cor- 
rectly these different parts of our line, although they are distinctly perceptible 
to the traveller, and well known to us. And, upon turning to the Table, and 
the corresponding portions of the Jine referred to, I find, from en exact know- 
ledge of every part of it, that the numbers indicate rather the reverse of the 
fact, giving the lowest amount between the second and seventh miles, which 
is a had part, and the highest between the seventh and fifteenth, where the 
road is good. It is not, however, upon this discordance in the results that 1 
found my objection to tho instruments nsed, They might have been correct, 
whilst the instrument was faulty. But considering the principles upon which 
they were constructed to be unsound, and as I do not hence attach much 
importance to the results, I only now allude to them, to prevent my silence 
being misunderstood. 

Bat, in the absence of.an accurate instrament, the public are perhaps most 
competent to determine whether, on the whole, they find the travelling on the 
Great Western Railway as comfortable, and the motion as easy, even at pre- 

, Sent, as upon other lines; and this, notwithstanding the shorter time 
our road has been opened, the greater speed of our engines, and that as 
yet we work under all the disadvantages of new tools (carriages and road 
inclusive), in which experience is absolutely necessary to adapt the vari. 
ous parts to each other. Unless, indeed, instruments are contrived which 
shall separate the different sources of motion, and measure them accurately, 
they will hardly afford as correct information as the mere sensations of a care- 
ful observer. : 

Upon the question of the assamed amount of resistance from the air, as de- 
duced from experiments made upon that part of the Liverpool and Manchester 
Railway called Whiston inclined plane, if, practically, the high speed be attain- 
able, as J will prove it to be without the extravagant consumption of fuel which 
was supposed to be unavoidable, it is perhaps unnecessary to occupy your time 
At present with an inquiry into the subject. But as it has been looked upon 
as the discovery of a new cause brought into operation, from which we are to 
apprehend new and hitherto unexpected results, I must say a few words upon 
Jt. The resistance to a body moving through the air has long been known, 
and although perhaps not with perfect accuracy, yet tables giving a near 
approximation were made and published sixty or seventy years ago, by 
Smeaton, (Phil. Trans. 51st vol.,) as well as by other eminent men, and are 

‘Now to be found in most elementary works. 

Any calcnlations founded upon these Tables shew that resistance of the 
atmosphere is very considerable, and varies in somo ratio approaching to that 
of the squares of the velocities. I hava long since, and frequently, made 
such calculations, which I believe, if judiciously made, would give more cor- 
rect results, though not nearly so large as the experiments before us; they 
would at least be free from several very serious sources of error. — ' f 
, _ That there must have been some great sources of error is evident from the 
striking discrepancies between the result of the experiment on the Whiston 
plane and every day's experience uponit. The passenger train, in descending 
this plane, wih the steam shut off the engine, which then cames some con- 
siderable resistance, frequently acquires'a very high velocity, exceeding forty 
miles rather than thirty miles per hour, and requiring the use of the break. 

"This Y have seen ocenr without any favouring wind, while in the experiments, 
notwithstanding the assistance of a breeze, the carriages did not acquire & 
velocity of more than 32} miles per honr. Although tbis is so contradictory, 
there ts nothing really inconsistent with the full operation of realstance of the 
atmosphere, but merely an evident indication of the circumstances being 
quite dissimilar in the experiment from those which occur in actual practice. 
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Again; in the experiments themselves, a circumstance is mentioned which 
destroys the apparent agreement between the result and the theory, and which 
would prove that the resistance of the atmosphere is even much than 
is stated, and in fact makes it so excessive, and so different from the result 
obtained from the experiment on the Madeley inclined plane, which is also 
given, aa to destroy any dependence npon either of them. 

It is stated in p. G5, that “ there was a pretty strong wind directly in favour of 
the motion of the train, down the Whiston plane.” Now, 10 miles an hour 
is below the velocity of anything that can be called“ a pretty strong wind, 
—but assume 10 miles, so as to be on the safe side—deducting this from tbe 
32} miles, we have 22] as the real velocity of the train passing through the 
air, or the velocity to which alone any atmospheric resistance could be due. 
At this velocity, 2,3lbs. per square foot would be the utmost effect that could 
be produced by the air, and the 3291bs. ascribed to atmospheric resistance 
would therefore require 143 square feet of surface: if the four carriages had 
been placed by the side of each other instead of behind, this surface would 
hardly bave been obtained ; or, again, if the 3291bs, were due to the atmos- 
pheric resistance of four carriages of the narrow gauge at 22] miles per honr, 
at 40 miles the same four carriages would meet the resistgnce of {,063Ibs., 
which alone, without any allowance for friction, or for the increased width 
of carriages, would be a greater resistance than the North Star engine is capa. 
ble of overcoming. But the North Star, as I shall hereafter shew, does take 
a train of seven carriages, weighing 40 tons, and having seats for 188 passen. 
gers, at 40 miles per hour, which according to the above data would require, 
including friction, a tractive power of somewhere about 1,5001bs., probably 
nearly double that which the engine can possibly exert at that speed. But 
these discrepancies are easily accounted for. . 

The experiments were madggrith very light loads, 153 and 18 tons; and 
consequently the assumed comparative resistance for the air, which would be 
nearly the same even hed there been 50 tons, appears much larger. Tbe 
friction of 50 tons would have been 285lbs., and the atmospheric resistance 
being still 329ibs., the relative per centage of the total resistance would bave 
been 44 and 56, and to the 44 per cent. has to be added, all the friction of 
the engine itself, which is also a constant quantity independent of any resist- 
ance of the air; taking this at 15, or one-third of that of the trains, the pro- 
portion becomes 51 for friction, and 49 for some pther resistagge, instead of 
22 and 78. 

But the sources of error to which I have alluded are much more serious, 
and appear to ine so incapable of measurement, and consequently of correc- 
tion, as to render the experiments useless. 

The circumstances were not really, though apparently so, in any one point 
similar to those of an ordinary train in motion. In the first place, the car- 
riages are sent with the square end to meet and receive the full resistance dne 
to their surface, which js totally different from the case when the engine pre- 
cedes them. In the next place, this resistance is acting entirely against tbe 
front of the first carriage of the train, while the motive powery—viz. tbe gra- 
vity, ia behind, that is, acting upon each carriage, and pushing one upon 
another. Everybody experienced in railways knows that in such & case the 
carriages are thrown out of square, and a degree of resistance created which 
would alone account for the whole. 

The ultimate conclusions, however, at which Mr. Wood arrives on all the 
principal points, will, upon perusal, be found to have been governed by the 
results of the experiments upon the performance of the engines, and the as- 
sumed resistance of the trains at high speed; the experiments upon the resist. 
ance of the air being made to ascertain if this assumed incroase of resistance 
could be accounted for. 

The mechanical advantage of large wheels for the carriages is, of course, 
admitted ; but high speeds being assumed to be practically or economically 
unattainable, the reduction of friction is considered unimportant. I shall 
now, therefore, consider this branch of the subject—the performance of the 
engines. 

The locomotive engines ranning upon the ordinary railways are the result 
of nearly ten years’ experience; during which time the most talented manu- 
facturers have been constantly engaged, not in inventing any new construc- 
tion of enginc,—for certainly, seven, if not eight years sluce, Messrs. 
Stephenson constructed, what, in form and arrangement, was exactly 
similar to that now made,—but simply in adapting and proportioning tbe 
different parts the one to the other, and by such trifling changes, if they can 
be called so, important improvements have been effected, and greater speed 
and economy attained. 

On the engines mado for the Great Western Railway the same experi- 
enced manufacturers have been employed; but as a higher speed was sought, 
& larger evaporating surface of boiler was required; and many of those pro- 
portions which had been long studied, and in which perfection had to a greet 
extent been attained, were necessarily altered: and yet these machines, 
brought into operation without the possibility of any sufficient previous trials, 
in which their defects could be discovered or improvements introduced, am 
taken as the full measure of what can be effected in, the new system of which 
they form a part. It is certainly contrary to all experience to suppose that 
they should at once be well adapted to a new system; for not only would this 
have required more foresight than the most eminent of those engaged im their 
constraction could possibly possess, but it involved a departure from 
rules in favour of which long and successful experience had, to a certain de- 
gree, created a prejudice. . 

The experience of at least some months of the actual working of these em- 
gines, and that at a time when we shonjd be sufficiently free from all the em. 
barrassments of the first opening of the Whe to allow of such alterations being 
tried as appeared likely to effect improvements, which involves the ability to 
throw out of work any engine upon which it might be necessary to mako the 
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trial; some such short experience and auch trials were at least necessary to 
bring the sytteu: even on a par with ofhers long previously in operation ; but 
this opportunity we have not yet had. 

From the results obtained up to the present time, therefore, little could be 
hoped for beyond very clear and decided indications of all defects, while the 
advantages were still to be acquired ; and if, under snch circumstances, the 
performance had been nearly equal to that obtained on other lines, with the 
benefit of long experience, I should have been satisfied We should have had 
a right to expect great improvements; we should have started from the point 
at which others had arrived ; and when we had attained the same relative per- 
fection in al! paris which they had, with all the advantage of their previous 
experience, and which we might calculate upon doing in a much shorter time, 
we should be as mach in advance of our present state as they are now of the 
state in which they were some years ago. 

Bat I am prepared to shew that we are now in that position; that the per- 
formance of our engines is not merely as great, but greater, than that which 
has yet been attained on other Vines; that those changes and improvements to 
which I have alluded are just commenced; and that, even since Mr. Wood 
made his experiments, the advance has becn so great, that if he were now to 

them he must arrive at totally different conclusions. 

Tables III. and IX. of his report give the performance of engines with 
different loads on the London and Birmingham, and on the Great Western 
Railway. From them it would appear, that on the Birmingham Railway the 
same engines which took 60 and 64 tons at 24 and 254 miles per hour, were 
only capable of taking 34j and 33 tons at 92] and 33 miles per hour, with 
nearly double the consamption of coke per ton; while on the Great Western 
Railway the same engine—the North Star, was capable of carrying 82 tons at 
33 miles per hour; only 33 tons at 37 miles per hour, and 16 tons at 41 miles, 
and to obtain wbich lust additional velocity of four miles per hour the con. 
sumption of coke per ton was more than doubled. 

Such an enormous diminution of effect by a comparatively small increase of 
speed, if unavoidable, or nec consequent on the increased resistance of 
the train, would undoubtedly justify the conclusion arrived at by Mr. Wood, 
that to attempt to exceed 35 miles per hour is not advisable; and conse. 
quently, that so far as the system of the Great Western Railway was adapted 
for high velocities it was unsuccessful But these conclusions are founded 
upon the statements above referred to. Experiments have since been made 
tira different results, and I can prove, that if an engine be properly 
Frsttustel for high speeds in the manner which I have always proposed, that 
there is no such * immense sacrifice of power incidental to an extreme high 
rate of , or the accomplishment of a rate of thirty-eight or forty miles 
per hour above that of thirty-two or thirty-five miles,” (page 63;) and that 
the same engine, which was then only capable of taking sixteen tons at an 
average velocity of thirty-eight and a maximum of forty one miles and a half 
per hour, is now capable of taking forty tons at an average velocity of forty 
mile» per hour; ‘and further, that the consumption of coke per ton, so far 
from being extravagant, is not so great as that of the engines on the London 
and Birmingham Railway, when only travelling at a mean rate of thirty miles 
per hour. 

The experiments have been made with the same engine and the same class 
cartilages as those nsed in Mr. Wood's experiments, and in every other re- 
spect conducted tn the same manner, and without any attempt to diminish 
the resistance of tho air, which may be done toa great extent, und which 
as Y shall hereafter have occasion to state, was always my intention, and has 
been prepared for in the construction of engines and carriages. 


The comparison between the performance of this engine iff September 
last and at the present time will therefore stand thus :— 
Consumption 
Lead. Average of Coke 
Tous. speed. per ton per mile. 
September, 16.9 384 2.76 
December, 40 40 .90 


From which it appears that in less than three months (the change has really 
heen effected but lately) the performance of the engine is nearly trebled, 
while the consumption is reduced to a moderate quantity, or by two-thirds 
of that of the former experiments. 
erplanstion of this change is easily given. The great diminution 
in the useful effect of the engine in the former experiments did not arise 
solely from the mereased resistance of the train—which might have been 
more difficult to overcome—but principally from the diminished power of 
the engine at that speed. This might appear, at first sight, to be the same 
thing, but sach is by no means the case. The increased resistance of the 
load to be moved might arise from causes which could not be controlled. 
The diminished power of the engine might be a mechanical defect, capable 
of being remedied, and investigation has proved the truth of this most satis- 
factorily. Tho engines at that time were so regulated hy the proportion of 
some of their parts, that their power was crippled when the speed was in- 
creased. The S in uantity of steam which is required, could not, in fact, 
excape, and if loved to escape more freely, there wus a deficiency of draft 
in the furnace. This was a difficulty incidental te the high speeds, and 
also to the increased diameter of the driving wheels, but it is a difficulty 
which is capable of being overcome, and, in agreat measure, has been over- 
come. ‘There is, however, no doubt, still room for improvement; but if, in 
to short a time, we have made this great advance, it is fair to presume that 
we may make still farther improvements. 
1f, fore, great speed is attainable— if there are no natural csuses, no 
insurmountable obstseles—the position taken by Mr. Wood (and in taking 
which he was perfectly justified, by the evidence before him) becomes totally 
daet The h $a no longer correct on which the opinion was 


formed and expressed in page 68, in the following worda:—'' If such a con 

clusion"— viz. , the practical limit of 35 miles per bour—*is warranted by these 
investigations end experiments, then it resulta that it is not n for the 
attainment of such a rate of s that the gauge should be £even feet.” But 
all the advantages pointed out in the two following paragraphs of the Report 
as resulting from an increased width of gauge over the four feet eight inch, 
apply in a still greater degree than under the circumstances which existed at 
the time. Some donbts are expressed as to the advantage of so great an in. 
crease of gauge as seven feet ; but these doubts, again, appear to ari»e entirely 
from the circumstance, that the results of the experiments then made upon the 
performance of the engines were unfavourable. The reverse appears now 
to be the case; the work performed with a given consampdon of coke is 
much greater than in any of the experiments made npon other lines, the de. 


` tails of which are given in the Report. 


On the subject of the seven-feet gauge, I can add very little to what I have 
said before. It was adopted expressly to enable us to effect that arrenge- 
ment which is recommended at page 68. 


“We sec that there is a diminution of friction, by the Increase of the diameter 
of the wheels, but it is doubtful to what extent this is modified by elevating the 
bodies of the carriages ; a broad gauge, by allowing the bodies of the carriages 
to be placed within the wheels, and thus to reduce the height of the carriages, 
and consequently diminish the area of the frontage, is an advantage, consider- 
ing the great amount of resistance arising from the atmosphere.” 


To effect this, with the most convenient form of body, similar to that ordi. 
narily adopted on railways, does require, as I have frequently stated in pre- 
vious reports, a width of at least 6 feet 10 inches. 

The advantage of stability is probably directly in proportion to the increased 
width; and upon this point I will quote the words of Mr. Wood, page 68 :— 


* The temaining propesition is, that a wider gauge affords increased stability 
to the carriages, j consequently: increased ineas of motion. The dia- 
qrams given will show how far this has beeu effected on the present portion of 
the Great Western Railway, and certainly these documents would prove that 
this has not yet been accomplished. Considering, however, the causes of the 
different motions of railway carriages, tbere can be no doubt that an increased 
width of gauge must tend to produce that effect. In the present instance this bas 
been counteracted by the construction and present condition of the road and carri 
ages; and therefore, it appears to me, the only conclusion we can come to is, 
that in similarly constructed railways the wider gauge will afford greater sta- 
bility and steadiness of motion to the carriages,” 


Aa r the expense of forming the railway of increased width, Mr. 
Wood has made a mistake, which I believe he will correct in the Appendix. 
The estimate of the increased cost is £39,000 only, instead of £151,840. 
Upon all these points I have so frequently explained my views to yon, that I 
shall take the liberty to quote a passage from my report of the 15th of August, 
which contains in a small compass the grounds upon which I adhere to my 
opinions in favour of the width of gauge I have selected :— 


* It has been asserted that four feet eight inches, the width adopted on the 
Liverpool and Manchester railway, is exactly the proper width for all railways, 
and that to adopt any other dimension is to deviate from a positive rule which 
experience bas proved correct ; but such an assertion can be maintained by no 
reasoning. Admitting, for the sake of argument, that, under the particular 
circumstances in which it bas been tried, four feet eight inches has been proved 
the best possible dimension, the question would still remain-- What are the 
best dimensions under the circumstances ? 

“ Althougb a breadth of four feet cight inches has been found to create a cer- 
tain resistance on curves of a certain radius, a greater breadth would produce 
ouly the samo on curves of greater radius. 

* If ci es, and engines, and more particularly, if wheels and axles of a 
certain weight, bave not been found inconvenient upon one railway, grenier 
Tops may be employed, and the sane results obtained, on a railway with 

tter jents. 

“To adopt a gouge of the same number of inches on the Great Western 
Railway as on the Grand Junction Railway, would, in fact, amount Trucs 
to the use of a different gauge in similar railways. The ga which is well 
adapted to the one is not well adapted to the other, unless, indeed, some mys- 
terious cause exists, which has never yet been explained, for the empirical law 
which would fix the gauge under all circumstances. 

* Fortunately, this no longer requires to be argued, as too many authorities 
may now be quoted in support of a very considerable deviation from this pre- 
scribed width, and in every case the has been an increase. 

* I take it for granted in determining the dimensions in each case, due 
regard has been had to the curves and nts of the line, which ought to 
form a most essential, if not the principal, condition. In tbe report of the com- 
missioners upon lrish railways, the arguments are identically tbe same with 
those which 1 used when first addressing you on the subject in my report of 


October, 1835. 
* The mechanical advantage te be gained by increasing the diameter of the 
wheels is pointed out; the necessity, to attain this, of increasing the 
width of way; the dimensions of the bridges, tunnels, and other principal works, 
not being materially affected by this, but, on the other hand, the circumstances 
which limit this increase being the curves on the line, and the increased pro- 
portional resistance on inciinations (and on this account it is stated to be almost 
solely applicable to very level lines), and lastly, the increased expense, which 
could be justified only by a great trafic 


** The whole is clearly argued ina geueral t of view, and then ied to 
the cular case, and the result of this ication is the recommen n of 
of the adoption of 6 feet 2 inches on the railways, Thus an increase in 


the breadth of way co attain one particular object—viz., the capability of in- 
creasing tbe diameter of the carriage-wheels, without raising the bodies of the 
carriages, is admitted to be the most desirable, but ia limited by certain cir- 
Sree the gradients and curves of the line, and the extent of 
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“ Every argument here adduced, and every calculation made, would tend to 
the adoption ef about 7 feet on the Great Western Railway. 

" The gradients on the lines laid down by the Irish commission are conside- 
rably steeper than those of the London and Birmingham Railway, and four 
and five times the inclination of those on the Great Western Railwa ; the 
curves are by no means of very large radius, and, indeed, the commissioners, 
after fixing the gauge of 6 feet 2 inches, express their opinion that, upon ex- 
amination into the question of curves, with the view to economy, they do not 
find that the effect is so injurious as might have been anticipated, and imply, 
therefore, that curves, generally considered, of small radius on our Engiish 
lines, are not incompatible with the G feet 2 inch gauge; and lastly, the traffic 
instead of being unusually large, so as to justify any expense beyond that abso- 
lutely required, is such as to render assistance from government necessary to 
ensure a return for the capital embarked. As compared with this, what are the 
circumstances in our case? The object to be attained is, the placing An ordi- 
nary coach body, which is upwards of 6 feet 6 inches in width, between the 
wheels; this necessarily involves & gauge of rail of about 6 feet 10 inches and 
a half to 6 feet 11 inches, but 7 feet allows of its being done easily; it allows, 
tooreover, of a different arrangement of the body; it admits all sorts of carriages, 
stage-coaches, and carts, to be carried between the wheels. And what are the 
limits in the case of the Great Western Railway, as compared to those on Irish 
railways? Gradients of one-fifth the inclination, very favourable curves, and 
probably the largest traffic in England. 

«I think it unnecessary to say another word to show that the Irish commis- 
sioners would have arrived at seven fvet on the Great Western Railway by 
exactly the same train of argument that led them to adopt 6 feet 2 inches in the 
case then before them. 

* All these arguments were advanced by me in my first report to you, and the 
subject was well considered."* 


All the opinions expressed, nod the arguments advanced by me on that 
Occasion, I consider to be supported by the general arguments of Mr. 
Wood, and fully borne out by the experiments recorded in liis report, when 
taken in conjunction with those recently made. 

The experiments made dvring the progress of Mr. Wood's investigation, 
and those, few in number, which I have been enabled to make since, have 
given much useful information upon many points connected with the work- 
ing of the line; and, while they confirm tbe views which I had previously 
taken, they also point out many imperfections. which are capable of 
removal. Upon the value of gradfents particularly, the records of the 
experiments made for Mr. Wood, give most conclusive evidence. Upon an 
average of about eighty experiments made with scveral different engines, 
and various loads upon our line (with the manuscript details of which Mr. 
Wood has kindly furnished me), the mean velocity, after the speed was 
acquired in ascending a plane of eight miles in length of four feet per mile, 
was 30$ miles; on a short level summit of only half a mile, the spced 
increases to 321; and the average of the next seven miles, on which the 
levels vary from 4 feet to 2 feet per mile descending, the velocity was 34}; 
and upon the remainder of tbe line, which varies from 2 feet to 4 feet per 
mile ascending, the velocity is 333. The velocity upon the latter part is 
rather greater, from the circumstance of its being near the conclusion of the 
journey, the engineer being thereby enabled to reduce tbe feed or the supply 
of cold water to the boiler, or to avoid adding fresh fuel and in other ways 
to maintain the steam. 

This result gives a clear difference of four miles per hour between the 
velocities in ascending a plane of eight miles in length, at four feet per 
mile, and descending a plane of seven miles in length, averaging about two 
feet six inches per mile. Nothing can be mere conclusivo as to the actual 
practical effect of even any very slight increase or diminution of the gradient 
of a line, hotwithstanding the vaguely expressed assertions—not that I 
mean to imply that such are found in Mr. Wood's report—that after a 
spere degree of perfection is attained it is useless to seek a nearer approach 
to a level. 

The observations which I have lately made upon carriages moving with a 
high velocity satisfy me that a very great portion of the resistance at such 
velocity is caused by the rolling of the carriage wheels from side to side. 
And in proportion as this source of resistance is removed, which it undoubt- 
ediy may be in a great measure, if not entirely, so will the useful effect of 
the engine be greatly increased. 

I should have been glad to have taken this opportunity of entering more 
fully into the various questions, the agitation of which has led to these 
experimental inquiries, But in order to comply with your desire to have 
my observations printed and circulated this week amongst the proprietors, 
I am compelled, though most unwillingly, to bring them to a conclosion. 

It is but justice to myself to add, that being thus limited in time, I am 
deprived ef the opportunity of which I should, under other circumstances, 
have readily availed myself, to examine most minutely every experiment 
and inference drawn in the report, as well as of fully explaining, and 1 hope 
I may add, of vindicating, the views and principles which, with your sanc- 
tion and approval, I have hitherto acted upon in the construction of the 
Great Western Railway. 

I am, gentlemen, your obedient servant, 
(Signed) I. K. BRUNEL. 

London, December 27th, 1838. 


At the special meeting of the shareholders, held on the Oth of January, 
the report of the directors was approved and adopted. 


———— UTR a 
* Vide Mr, Beunel's Report in Journal, No, 1$, peges 388 and 394, vol, L 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTE OF CIVIL ENGINEERS. 


[It affords us much pleasure to publish the following very interesting 
annmal report of the Institute, and to announce the removal of the 
Institute to premises in every way suitable to the station and rank in 
which the profession is justly held by the public, The house which has 
been lately fitted up for the members is one of the splendid mansions in 
Great George Street, Westminster. In the rear there-is a very conve- 
nient theatre, capable of holding at the Jeast 150 members, where the 
proceedings and discussions of the Institute will be conducted.) 


Annual Report, 1839. 

It is with feelings of the greatest satisfaction, that the council invite the 
attention of this meeting to the following report, the presentation of which 
terminates the trust confided to them by the last annual general meeing. 

The twentieth year of the proceedings of the institution hes been marked 
by events of considerable importance, furnishing the strongest evidence of the 
steady progress and success which has attended the labours of the council, 
aided as it has been by the uuanimous co-operation of the general body. To 
meeton the present occasion, under circumstances more favourable than perbaps 
attend any similar society is most gratifying; but the gratification stops not bere, 
to form a proper estimate of your present condition, itis necessary to contram 
that of earlier years with the steadily increasing progress of the last. In ful- 
filling the more extensive duties consequent on this progress, as well as on 
the many important changes which have taken place, the council have always 
been deeply sensible of the high responsibility committed to them, and that their 
endeavours have been well dirccted, will they trust be apparent from tbe pre. 
sent report, to the details of which they now solicit your carcful attention. 

New Premises-—Tho hopes which were at the last annuns! meeting held 
out respecting the present premises have been more than fu.ly realised. The 
kindness of the commissioners of compensation, in .resigning at midenmmer, 
that portion of the premises in which the more important alterations were to 
be made, has enabled the council to commence the session in the present place, 
and though the repairs be yet incomplete, the council believe they will be 
completed ere the institution again meets. The alterations and repairs will 
be executed for about £1,000. More than £700 has been already subscribed, 
and among the many gratifying circumstanoes of the past year, the council 
would particularly select the liberality with which al] have come forward to 
further this object. 

Sach has been the unanimity of feeling evinced in this respect that the 
council believe ample resources will be found, and that the future council will 
not hare to avail themselves of the liberal offer of your president to advence 
whatever sum the institution might require. , 

The existing furniture is all available for the present premises, and tbe 
outlay which will be required for what more may be desirable for your oom. 
fort aud suitable accommodation will not bo greater than the growing resources 
of the institntion can conveniently meet, so that there is no danger of eny 
permanent debt being entailed on the funds of the institution. By the terms 
of the lease you are secured from tho expense of serious repairs, and from 
the completeness with which on the present contract they will be executed, the 
council do not anticipate that any thing further of importance will be 
required for many years to come. 

By-laws.-~The council would next advert to other subjects which have 
occupied their attention during the past year, some of which were dwelt upon 
at length in the last annual report. It will be in the remembrance of most, 
that during the year preceding the last annual meeting, some changes were made 
in the constitution of the general body and of the council. The more important 
of these changes were, the incorporation into the class of members, withont 
distinction of residence, of allthose whose professional qualifications were recog- 
nized as the same ; the creation of a new class under the term graduates, to 
include those who either as pnpils or assistants to engineer*, were qualifying 
themselves for the practice of the profession on their own aecount; the 
increase of the number of the council, and the addition of two as repre. 
sentatives of the class of associates. The council, on the experience of the 
past year, conceive that these and other importaut changes recommended by 
their predecessors in office, and adopted by tbe general meeting of members, 
have contributed to the success and permanent stability of the institution. 

The council conceive that the introduction of two from the class of associates 
may be attended with great benefits to the institution. This change has been 
objected to by some zealous friends of the instituticn among the associates 
themselves, on the ground that such an introduction might tend to divert the 
attention of the institution from objects strictly professional. TBe council, 
however, do not conceive that such fears have any just foundation, so long as 
the reat of their body consists of men honoured by the confidence of the pro- 
fession, but on the contrary, that the class of ussociates contalning many 
distinguished for their attsiuments in pursuits intimately connected with the 
practice of the civil engineer, will furnish those who may co-operate in 
advancing not only the interests of the institution, but the canse of general 
knowledge. The council cannot omit to bear testimony to the valuable services 
of Mr. Carpmael and Lieutenant Denison during the preceding year, and 
they would repeat the recommendation made to the last annua) meeting, that 
two of the class of associates be elected on the council of the ensuing veer. 

Other alterations have been suggested, on Which the council have bestowed 
much deliberation, and in case the fature council should think it advisable to 
summon a general meeting of members to consider the propriety of making any 
alteration in the existing laws, Jt may be advantageous briefly to advert to 
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one or two of the proposed alterations which haye occupied the attention of 
the council during the past year. It bas been suggested that the annual 
election of the council should be conducted in a somewhat different manner 
from that at present pursued. That a greater number than that constituting 
the council should be nominated, and that each person at the annual general 
moeting instead of, as at present, erasing one name and substituting another, 
erase as many names as the number on the ballotting list exceeds the consti- 
tuted number of the council. It bas also been suggested whether it may not 
be for the advantage of the institution, that the council should be increased 
by the addition of two members; that as frequently some of jts most dis. 
tinguished members are inevitably prevented by professional engagements 
from attending the onlinary meetings, the conncil should be enlarged to as 
grest an extent as may be consistent with the true interests of the institution. 

Members.—The council have frequently experienced difficulty in deciding 
on the qualifications for admission into the class of members. It is a peculiar 
feature in your institution that the class of members should consist of those 
strictly engaged in the practice of the civil engineer. The objects of tbe civil 
engineer are defined by your charter, and the council, considering that the 
success and permanency of the institution must depend in a great measure 
on the care exercised in admission into this class, have repeatedly considered 
this subject with the view of presenting some definite rules for the guidance of 
themselves and others. It has appeured that they will be aided in this diffi- 
cult task by adbering as much as possible to the two following conditions ; 
either :— 

He shall have been regularly educated as a civil engineer according to the 
usual routine of pupilage, and have hed subsequent employment for at 
least five years in responsible situations as resident or otherwise iu some of 
the branches defined by the chartor as constituting the profession of a civil 
engineer ; or, he shall have practised on his own account in the profession of 
a civil engineer for five years, and have acquired considerable eminenco 
therein. 

It is thought that the first condition will include those who by regular edu- 
cation have done their utmost towards themselves for the profession, and that 
their subeequent employment in responsible situations will be a guarantee 
that they have availed themselves of the opportunities which they may have 
enjoy 


ed, 

In tbe earlier days of the science of the civil engineer such a condition 
would have been inapplicable; then the force of native genius sufficed to 
place the individual in that position of professional eminence which com- 
menced with a Brindley and a Smeaton, and was in our own time exemplified 
in & Rennie and a Telford. To such, of whom there are many illustrious 
examples amongst us, the second condition is strictly applicable. 

Transactions.—Since the close of the last session the second volume of 
tbe Transactions has been published. The council regret that the volume 
should have been delayed so long beyond the expected time, but they would 
remind the meoting that the preparation of a volume containing 23 highly- 
executed plates, is a work of no ordinary difficulty, and that a delay in any 
part will of necessity preclude the publication of the volume. The danger of 
delay, when a whole volume is to be published at once, has led the council to 
consider whether it would not be for the interest of the institution to publish 
in parts of volumes, and from time to time, as they can be prepared, such 
communications às are destined to occupy a place in the Transactions. The 
adventages resulting to all parties from such an arrangement would, it is 
conceived, be great; delay in the publication of a body of communications, 
by reason of the incompleteness of one of them, would be entirely avoided, 
authors would surely gladly avail themselves of this method of transmitting 
papers to the world, since all the morit due to priority of claim would then be 
undoubtedly secured to them. 

Minutes of Proceedings,—Should, however, the succeeding council con- 
æder the propriety of adopting some plan similar to the above, for the 
publication of the Transactions, the council would urge the importance of 
adhering to the publication of the minutes of proceedings. In these are re- 
carded many communications of partial and transient interest, which would 
be comparatively of little value unless publisbed at the time. By these the 
n^ je at once brought into immediate contact with the institution, the 

abours of authors can be extensively made known, their merit in the priority 

of invention and discovery secured as a matter of history, and their opinions 
canvassed almost as soon as promulgated by many competent judges, who are 
unable to attend the meetings. 

Telford Premiums.—At the close of the preceding session the council 
issued a list of subjects to &lequaile communications, on which they would 
award Telford premiums. The following communications were received :— 
A most elaborate and beautiful set of drawings of the Shield at tho Thames 
Tunnel from Mr. Brunel, and two sets of drawings of Huddart's rope ma- 

; the one from Mr. Birch, the other from Mr. Dempsey. The merits 
of this celebrated shield, and its value as a means of executing works similar 
to the Thames Tunnel, are so well known, that it were superfluous here to 
insist upon the benefits which Mr. Brunel has, by the invention of it, conferred 
on the civil engineer. The council, feeling that this communication and the 
invention of the shield were entitled to a high mark of approbation, deter- 
mined on presenting Mr. Brunel with a silver medal, accompanied by a suit. 
able record of the sense entertained of the benefit conferred by him on the 
practice of the civil engineer, Feeling also that the beauty of the drawings 
fully merited some mark of approbation, they determined on presenting the 
draugbunan, Mr. Pinchback, with a bronze medal in testimony thereof. 

The communications by Mr. Dempsey and Mr, Birch on Huddart's Rope 
Macbinery, likewise called for some special mark of approbation on the part 
of the counoil. The liberality of Mr. Cotton, the intimate friend of the late 
Captain Huddart, proprietor of the machinery, in throwing open to tho insti- 


, tution the works at Limehouse, is fresh in the recollection of most present ; 


with that same liberality he at once acceded to the wish of the council, to 
allow any person to attend and make drawings of this celebrated Rope Ma- 
chinery for the institution. Two young men availed themselves of this libe- 
rality, and with great perseverance measured and took drawings of this ela. 
borate machinery, and the results of their industry are the two beautiful sets 
of drawings, accompanied by suitable manuscript accounts, presented by them 
to the institution. Of the accuracy of these drawings Mr. Cotton and Mr. Ro- 
herts have spoken in high terms; of their merits as mechanical drawings the 
institution has had ample opportunity ofjudging. The council felt that to have 
attempted to distinguish betwixt the merits of these two communications would 
have been both difficult and invidious, they have therefore awarded a Telford 
medal in silver, accompanied by books to the value of fiva guineas, both to 
Mr. Birch and Mr. Dempsey. 

The council have already spoken of the liberality with which Mr. Cotton 
had responded to the wishes of the institution; hie liberality stopped not, 
however, here, but he has promised to supply to the institution that account 
and history of this machinery of his late distinguished friend, which he alone 
las the power of doing. 

On the other subjects then issued the council have not yet received any 
communications of great merit. They have, however, the pleasure of being 
able to announce that your associate Mr. Jones has made considerable pro- 
gress with an account of the Westminster sewage, that your associate Mr. 
Johnson has promised some drawings and models connected with the Break- 
water, and your member Mr. Oldham & communication on the means which 
he has adopted for warming and ventilation at the Bank of England. On 
the nature and properties of steam considered in reference to its application as 
a moving power, and on the ratio betwixt the velocity, load, and power of 
locomotive ongines on railways, no communication to which & premium could 
with propriety be adjudged has yet been received. The subjects on which no 
communication deserving a premium has been recglved, have consequently 
been issued with others for the present session. 

But though the council receivod no communication in which the subject of 
steam was treated in tho wide and comprehensive manner which was desired, 
they deemed worthy of premiums the following communications on parts of 
this great subject, On the effective Pressure of Steam in the Cornish Con. 
densing Engines, by your member, Thomas Wicksteed. On the expansive 
Action of Steam in the Cylinder of some of the Cornish Condensing Engines, 
by W. J. Henwood ; and on the Evaporation of Water in tho Boilers of Steam 
Engines, by your member, Josiah Parkes. To each of these the council have 
awarded a silver medal, 

The communication by Mr. Wicksteed is of great value, as containing the 
only recorded experiment in which the water raised was actually weighed. It 
will be in tha recollection of most present, that this is the second communica- 
don from Mr. Wicksteed on the same subject. The two are valuable additions 
to our knowledge on the subject. The water raised was weighed and measured. 
The weights raisedin the stamping machinery were also accurately ascertained, 
and a comparison instituted between tho duty of the single engine in raising 
water, and of the double-acting and crank engines in working stamps. 

The communication by Mr. Henwood is remarkable for the extreme 
minateness of detail with which the observations were conducted, the com- 
munication consists of two parts; the one, on the quantity of steam employed 
and the mode of its distribution on the workiug stroke, the other on the duty 
performed with a given quantity of fuel. Under the former the indicator is 
accurately described, and the evidence furnished by the diagrams explained. 
Under the latter is exhibited one of the most valuable specimens of detailed 
observations on record. It is a peculiar feature in the system pursued by Mr. 
Henwood, that he never interfered with the ordinary working of the engine; 
he observes with accuracy what is going on. Thus his paper is a record of 
observation in the highest sense of the term. It is of importance to practical 
men to keep in mind a distinction which has been often insisted on betwixt 
observation and experiment, In the former, the phenomena which are going 
on are noted as they go on, the circumstances under which they occur being 
untouched ; in the latter, the phenomena are produced for the purpose of the 
experiment. The former consequently requires great care in referring effects 
to their proper causes, the latter in guarding against the results being influ- 
enced by the circumstances necessary for the production of the phenomena. 
The two are distinct, each requires their respective talents, the former would 
lend a Newton to the law of gravitation, and guide a Smeaton in the construc- 
tion ofan Edystone; the latter a Watt and a Black to a knowledge of the pro- 
perties of steam; the two combined would guide a Davy to the construction 
of a safety-lamp. 

In the communication of your member Mr. Parkes, we have an instance of 
both these methods combined; he observed what was going on under parti- 
cular circumstances of evaporation, and then, having altered thecircumstances, 
recorded the results of these experiments. The researcbcs of this author led 
him to push slow combustlon to its utmost limits. It would be foreign to the 
object of this report to trespass on the time of this meeting, further than to 
remark that the contents of this paper will furnish many most useful hints to 
the practical engineer in the management of the fires of his steam boilers, and 
to the theorist some important facta towardsa true theory of combustion. 

The council have also awarded a silver medal to the communications of 
your associate, Lieut. Denison, on the Strength of American Timber, and of 
your member, Mr. Bramah, on the strength of cast iron. Eacb of these com. 
munications must be viewed as valuable additions to our knowledge. The 
series of experiments by Lieut. Denison was undertaken by that high! y talented 
officer, whon stationed abroad, with a view of establishing some propertion 
betwixt the str-ugth of different kinds of American timber, and of affording a 
means of comparing it with Egropean, It is a peculiar feature in these 
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experiments, that the effect of time in increasing the deflection is noted. After 
the elastic limit is passed the deflection increases with the tine which the beam 
is loaded, the amount of this increase is recorded in most of these experiments. 
The council cannot but regret that Lieutenant Denison should have returned 
to this oountry before the very extensive series whích he had contemplated, 
and for which he had made preparation was complete; his intention of deter. 
mining the change of strength and the amount of shrinkage betwixt green and 
dry was thus unfortunately frustrated; and they most earnestly concur with 
him Inthe expression of hopes that officers and others employed in the colo- 
nies will be tndueéed to tum their attention to this subject. They point out 
the above communication with especial pleasure as an example to othor 
military engineers, of the very valuable services which their opportunities will 
enable them to render to the science of the civil engineer. 

The other communication by Mr. Bramah is also a valuable addition to our 
knowledge, undertaken with a view of verifying the principles assumed in the 
widely-circulated work of Tredgold on Cast Iron; they surpass every other 
series in existence in their extent—the number of experiments being nearly 
1500, and in the care taken to ensure accnracy, since two similar specimens of 
each beam were made the subject of experiment. 

The principles, with the view of establishing which this series of experiments 
were undertaken, are, that the forces of compression and extension are equal 
within the elastic limit, and that consequently & triangular beam, provided it 
is not loaded beyond this limit, will have the same amount of deflection 
whether the base or apex be uppermost, and a flanged beam the same deflection, 
whether the flange be at the top or the bottom. 

This communication is accompanied by some valuable observations by your 
associate, Mr. A. H. Renton, pointing out the agreement which subsists 
between the experiments and the ‘results of the formula of Tredgold. The 
council have peculiar pleasure in pointing out the preceding, as communica- 
tions of a kind on which they conceive the Telford medals may be most 
worthily bestowed. The wndertaking a series of observations and experiments 
with a view of establishing important physical principles, and from a desire 
after the truth, is an object worthy of the highest approbation of this institution. 

A silver medal has also been awarded to your member, Mr. Green, for his 
communication on the Canal Lifts on the Grand Western Canal; to your 
member, Mr. Harrison, for his communication on the Drops on the Stanhope 
and Tyne Railway, and to your associate, Josiah Richards, for his most ela- 
borate drawing of the Rhymney Iron Works. 

The perpendicular lifts erected by Mr. Greeg on the Grand Western Canal 
involve some ingenious applications of simple principles, and present many 
considerations of interest to the civil engineer. The principles of their con- 
struction are simple, and the economy of construction and saving both in time 
and water gives them great advantages in certain cases over locks for tho 
purposes of canal navigation. 

The Drops on the Stanhope and Tyne Railway for the purpose of shipping 
coals, present another instance of simple mechanical adaptation. These have 
several points in common with the lifts just spoken of; the original drawing 
of these by Mr. Harrison is an exceedingly beautiful example of what drawings 
of this nature ought to be. . 

Of the drawing of the Rhymney Iron Works by Joviah Richards, it would 
be difficult to speak in too high terms; it is a most elaborate drawing, exhibit. 
ing all the details of the manufacture of iron. The institution has not yet 
received the description which will be n to render the communication 
complete; Lut the council] have the gratification of stating that your associate, 
Mr. Rowles, the chairman of the company, has promised thet Mr, Richards 
shall bo furnished with cvery facility towards completing a communication 
which, they doubt not, will be a most valuable acquisition to the records already 
existing in the institation. 

The councii have also awarded a silver medal to Francis Whishaw for his 
History of Westininster Bridge. Of the grcat labour and research of Mr. 
Whishaw in collecting these documents, it would be difficult to speak in ade- 
quate terms, The history is extracted from voluminous records contained in 
the Bridge-office, and you are indebted also to the kindness of your member, 
Mr. Swinburne, for the facilities which he furnished the author in tho. execu- 
tion of his difficult task. ‘The history of this bridge, the only one of the old 
bridges now remaining, is interesting to the general reader no less than to the 
engineer. The difficulties which presented themselves gavo rise to contrivances 
then for the first time brought into use, of which the introduction of caissons 
is not the least remarkable. Tho difficulties and progress of the work are well 
set forth In the reports of Labelye, of which the moro interesting are embodied 
in this communication ; and the account of the work furnishes a very complete 
history of the state of this department of practical engineering a century ago. 

This communication accompanied by an atlas of eleven drawings showing 
the site and various dotails of the construction of the bridge is ono of those 
historical records which it is especially the object of this institution to collect, 
and which, from the labour and research employed upon it called for this 
mark of approbation of the council. 

The institution reocived during last session from your member Mr. Rendel, 
a very elaborate and beautiful set of drawings, accompanied by a suitable 
description of the Torpoint Floatiug Bridge. This interesting communication 
is fresh in. the recollection of most, aud it would be difficult to speak in too 
high terms of the forethought, skill, and design, displayed iu the construction 
of these bridges, aud the perfect success which has attended their establish- 
ment, It does not often happen that the same individual has the genius to 
invent and the good fortune to see his invention brought inte generaluse. In 
this respect Mr. Rendel bas been singularly fortunate, as these bridges have 
heen already established in several difficult and dangerous £. It would 
be foreign to the present oocasion to dwell more at length on this invention ; 
but the council fee] that in awarding a silver modal to Mr. Rendel, accompa- 


-— 
á 


æ 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


nied by a suitable record of the sense entertained of the benefit conferred by 
him on the inland communication of the country, this, the highert scknowledg. 
ment in their power to make, is most amply merited. 

A bronze medal has been awarded to your associate, Mr. Ballard, for the 
drawing of his ice-boat, and description of his method «f breaking ice by 
forcing it upwards ; this simple method is applicable at about one-third the 
labour of the ordinary ice-boat. A bronze m has algo been awarded to 
Thomas Macdougal Smith, for his drawing and account of Edward's, or the 
Pont-y-tu-prydd Bridge, ín South Wales. Mr. Smith being for a short time 
in the neighbourhood availed himself of this opportunity to make accurate 
drawings of this curious and interesting structure. The council wonld point 
out this as an example of the way in which every young men may, by arail. 
ing himself of the opportunities afforded by his professional engagements, for- 
ward the objects which the institution has in view; and they would earnestly 
impress on all young men the Importance of availing themselves of such op- 
portunities, and of recording their observations on every work with which 
they may be connected. This habit is of the greatest advantage to the indi- 
vidual, since only by such an habitual self-improvement can any one hope to 
obtain eminence in the profession. 

The council have also awarded five gnineas to Mr. Guy for his method of 
making perfect spheres; this great desideratum in the mechanical art has 
been in & great measure supplied by the ingenuitv of this individual, and a 
simple method furnished of readily producing spheres of metal, or other hard 
substance, with a great degree of accuracy. 

The preceding are the communications of the last two sessions to which the 
council have awarded premimns, The conndt in disposing of the premiums 
placed at their disposal by the munificence of your late President, have en. 
deavoured to sclect from the great number of commnnicatioga which have 
been brought before the institution, such of each class as especially deserved 
this mark of distinction. They trust that these premiums may act asa sti 
mulus to many, to forward to the institution recorda of matters of interest to 
the profession, and that thus the object of the noble benefactor of the £nssítn. 
tion will be fully realized. 

The council cannot dwell on the numerons communications received 
during the last session, ef which an ample account will be found im the 
Minutes of Proceedings, they cannot however omit to remark om the great 
Interest of the discussions and on the value of the record of opinions and 
facts which is thus obtained. They would y refer to the discussions 
on the duty of steam engines, and on the explosions of steam boilers, as 
having led to the collection of much valuable mater; the practice of re- 
cording the minutes of conversation {s almost to your institution, 
and is calculated in an especial manner to forward the interests of practical 
science. 

Life of Telford.— The council, in the events of the past year, 
cannot omit to express their gratification at the publoatión of the Life and 
Works of Telford. Every thing connected with his name is interesting to 
this institution, and the Jife and works of so distinguished & men, written 
by himself, cannot fail to be received with the greatest satisfaction by all who 
knew him or are able to appreciate his works. h the kindness of year 
honorary member, Mr. Rickman, the editor of the life and works, and acting 
executor of Mr. Telford, the institution has been pat in possession of two 
copies of this valuable work. 

Monument of Telford.—The council have also the satisfaction of announc- 
ing through the medium of this report, that the monument to Telford is 
nearly finished, and that a place has been found forit in Westminster Abbey. 
The site which the Telford committee have selected and hope to obtain, is 
one well adapted for the statue, and they trust that by tbe next anneal 
meeting the monument wil] be placed among who, by tbe benefits con- 
ferred on their country, have justly deserved this tribute of 

Charles Tennant.—The institution has to regret the loas hy death of Mr. 
Charles Tennant, of Glasgow, the eminent chemin. Mr. Tennant 
was born at Glenconna, in Ayrebire, in 1767, and commenced tis career as 
an improver in the chemical arts before the end of the last century. The 
great revolution in the practice of bleaching which then oecarred was carried 
out by the discoveries made by him, first of the solution of chloride of lime, 
and afterwards of the dry chloride of lime or bleaching powder,—an in- 


‘estimable gift to the arts with which the name of Mr. Tennant will always 


be associated. The chemical works of St. Rollox, near Glasgow, which now 
form so conspicuous 8 monument of bis energy and success, were erected 
for the purpose of manufacturing this article, for which he held a patent. 

Tho manufacture of sulphuric acid, and of alkali from salt, was abo 
greatly improved at St. Rollox, and first conducted there on & scale cota- 
mensurate with their national importance. The manufacturing interests of 
this country possess an advantage in tho extraordinary cheapness of these and 
other chemical products, which they owe in a great degree to Mr. Tennant’s 
scientific talents, and activity as a manufacturer, 

The arts arc deeply indebted to Mr. Tennant for other benefits, partien- 
larly for his exertions in removing the duty on salt. ‘This he ultimately 
succeeded in accomplishing, after a struggle of many years with the kelp 
proprietors. Few legislative enactments have been so beneficial to the 
country, as is well attested by the immense increase of alkali manufactories. 

For some years past, Mr. Tennant left the chief manegement of his manu- 
facturing affairs to his sons, and devoted a great portion of his energetic mind 
to the welfare of his fellow citizens, among whom he was considered a leader 
in every philanthropic undertaking. 

The success of railway undertakings ocoupied latterly much of his time 
and attention ; the last great struggle in which he was engaged waa in favour 
of the Edinburgh and Glasgow line, the passing of the bill for which he had 
the happincss to live to see. Ho died at bis house in Glasgow on tbe let of 
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October, aged 71, and bas left a name which will long continue to be ex- 
tensively known, and associated with practical science. 

Presents. —Theo presents during the preceding year havo heen numerous 
and valuable, and the council have made several advantageous exchanges 
with other societies publishing transactions. From the Society of Arts, from 
the Geographical Society, and from the Society of Literature, the institution 
has received complete sets of Transactions. The Royal Society of Edin- 
burgh, and the Philosophical Sosiety of Manchester, bave promised as com- 
plete a set as their stock will furnish. 

The council have also to acknowledge the continued obligations of the 
institution to the Lord Lieutenant of Ireland, the Master General of the 
0 and Colonel Colby, for those maps of the Irish and English 
survey which bave been published since the last annual meeting; they have 
also to acknowledge the liberality of your president in presenting that bean- 
tiful painting of the Menai bridge and adjacent scenery, which is placed in 
the library. They have also to acknowledge the liberality of your solicitor, 
Mr. Tooke, who has refused to accept any remuneration for the advice and 
information furnished to the council, accompanying bis refusal with the 
most obliging expressions of the deep interest he takes in the welfare of the 
institution. ) 

The following abstract of the receipts and expenditure, during the year 
ending the 31st of December, 1838, will show the present state of the funds of 
the institution :— 


CASH ACCOUNT FOR LAST YEAR. 


RECEIPTS. £ s.d 
To Balance in hands of Treasurer - - - - . - 9 15 
Subscriptions and Fees - $ - z - E " .1040 0 6 
Dividends -- . : s = 3 : š E - 71 810 
House Subscriptions  . s M š x A R . 999 0 0 
Sale of Stock : " " B - x re » - 183 00 
£1620 10 9 
By House. EXPENDITURE. £ s. d. 
Rent, Taxes, and Repairs, No. 1, Cannon.row - - - 140 6 0 
&c., 25, Great George-street — - E Š - 25 0 0 
Lense of Ditto E . B - = - » - 2419 0 
Salaries and Commission . . - " 3 - - 959 19 1 
Postage and Parcels . . 2013 8 
Stationery and Engraving - - 43383 1 
Coals, Oil, &c. . - : -4 28 
‘Tes and Coffee . è 2 - 94 6 5 
. Potong ^ - - . - -3516 1 
Sundries | - - . - - 44 9 1 
, —— 225 11 0 
Library o s os s s c c . 6219 10 
Publication . - - E - - - - . - 3615 0 
Fomiture - . DEMNM LZ ÉL LLL - $2 9 0 
Telford Premiums . - R " z T è - 168 7 0 
Balance eee ee ee 89085 18 0 
£1620 10 9 


It will be observed with satisfaction; that the balance in the hands of the 
treasurer, at the elose of last year, was 3051. 18s, 10d., whereas at the close of 
the preceding year the balance was only 371. Is. 5d. The statement of this 
balance does not represent the funds of the institution in a sufficiently favour- 
able point of view, as the amount of outstanding bilis on the current expendi- 
ture at the commencement of the present-year was considerably less than at the 
commencement of the last. The institution also possesses 3357. 3 per Cent. 
Conaols, available for general purposes, and a lease of the house in Cannon. 
row, for which a goad premium may reasonably be expected. 

Conclusion.—In conclusion, the council cannot but offer to the meeting 
their sincere congratulations on the prospect which now lies before them. They 

the meeting on the recent accession of many names distinguished 
in their respective braucbes; and trust thet the details of the preceding report 
not only attest their own unremitting attention, but also will be found to record 
many zealous and talented efforts on the part of the general body to promote 
the objects of the institution, and the progress of professional knowledge. 
From overy quarter have been received the most liberal aid and sympathy— 
the most cordial co-operation. That by which yon have been enabled to meet 
in the present more spacious and convenient premises will be readily appre- 
ciated. 


The state of the funds is more prosperous than at any previous period ; and 
in every point of view the present condition of the institution may form a sub- 
ject of general congratulation. . 

The council sow resign into your hands the trust committed to them, with 
a sanguine confidence in the future im and dignity, as well as pro- 

of the institution, and of Its forming a national establishment for the 
advancement of professional knowledge, conspicuous even in an age of general 


improvement. f 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
The Ordinary Meeting was held on Monday, January 7, Crarıss BARRY, 
. Vice-President, in the Chair. 
The meeting proceeded to the election of the following genflemen as Fel- 
Jows ;— Mosart, Ferrey, Walker, Wyatt, and Watson. As Associates ;—Mesers. 


megs Flower, Woodthorpe, Bury, Wright, Miles, Prichard, Peirce, and 
ales, 


Amongst the correspondence read, was a letter from Signor Nicolini, of 
Naples, accompanying an Italian translation of the several publications of 
the Institute, published by the Rayal Neapolitan Academy of Fine Arts. 
These consisted of the constitution and by-laws of the Institute, the proceed. 
ings of the opening meeting in 1836, and the series of questions drawn up for 
the information of members, end which being thus circulated it was antici. 
pated would lead to eliciting valuable information on architectural subjects 
from the Two Sicilies and the whole of Italy. 

Mr. Richardson exhibited drawings of the Old and New Bethlehem, and 
there were also some interesting drawings of the architectural remains of the 
period of Elizabeth and James, from a collection in the museum of the late 
Sir J. Soane. 

Donations were also announced from M. Valdermini, who bas been ems 
ployed in the reconstruction of the Imperial Palace at St. Petersburgh, which 
was recently burnt down; and from Mr. J. Wells, of drawings of the doorway 
of the famous Baptistry at Florence. : 

Mr. Fowler read a paper by Mr. Pocock, on the bond of brickwork, which 
occupied the remainder of tbe meeting. 


Ordinary Meeting, Monday, 21st January, Partie Hanpwicz, Vice-President, 
in the Chair. 


The mecting proceeded to the election of the Slgnor Besia, architect, Pro- 
fessor of the I. and R. Academy of Brera, at Milan, as honorary and corre- 
sponding member. . 

The following donations were announced as having been received :— 

Signor Cavaliere Gasse, bon. and corresponding member of Naples, three 
volumes, folio, of lithographed views in the Kingdom of the Two Sicilies. 

Mons. Suys, bon. and corresponding member of Brussels, one volume of 
Illustrations of the Portico of the Pantheon at Rome, and prints of the Botanical 
Building at Brussels. 

Mons. Leon Vaudoyer, Illustrations of the Monument to General Foy, 
erected by him in the cemetery of Pere la Chaise, Paris. è 

The following papers were read :— 

Some observations on the heights of Entablatures, by Joseph Gwilt, 
Architect, F.S.A. 

A description of the baronial castle of Sheriff Hutton, Yorkshire; illus- 
trated by drawings, being a restoration sent in for the So&ne medallion. 

The thanks of the meeting were voted to Mr. Gwilt, for his interesting 
paper. 

Mr. Catherwood, hon. and corresponding member of New York, belng pre- 
sent, at the request of the meeting gave some explanation of the mode prac- 
tised in America of transporting houses from one site to another, upon which 
the chairman conveyed to hlm the best thanks of the members. 


ARCHITECTURAL SOCIETY. 


Ata Monthly Meeting, hald at Lincoln's Inn Fields, on Tuesday evening, 184^ 
January, 1830, WinLIAM TITE, Esq., President, in the chair, 


John Griffiths, Esq., Finsbury Pavement, was elected a member of the 
Society. 

E. Ww. Brayley, jun., Esq., F.L.S., F.G.S., &c., delivered the first of a 
Course of Lectures; the subject of which was,“ On the Geology and Miner. 
alogy of Building Stones." i mE 

At the conclusion of the lecture, the President gave notice that the next 
public meeting would be held on Tuesday evening, the 12th Febraary, when 
Mr. Brayley would deliver his second lecture—subject, * On Limestones 
and other Substances affording Materials for Cement ;" and a third lecture 
on the 12th March—subject, * On Artificial Substances employed as Sub. 
stitutes for Stonc." 


MEETINGS OF SCIENTIFIC SOCIETIES. 


Royal Society and Society of Antiquaries, Somerset House, Thursdays, 
at half-past eight, P.M., 7, 14, 21, 28. 

Institution of Civil Engineers, 25, Great George-street, Westminster, 
Tuesdays, at eight, P.M., 5, 12, 19, 26. 

Royal Institute of British Architects, 16, Lower Grosvenor.street, Mon- 
days, at eight, P.M., 12 and 26. 

Architectural Society, 35, Lincoln's Ino-fields, Tuesday, at eight, P.M., 12. 

Soclety of Arts, Adelphi, Wednesdays, at eight, P.M., 6, 13, 20, 27. A 


LAW PROCEEDINGS. 


TITHE SURVEYS, 
At the sitting of magistrates at Horsham, in December, a Mr. Baker, who 
is employed in surveying the parish of Lower Beeding, appeared to answer an 
inform , charging him with having cut down certain trees and tellows, the 


property of R. Aldridge, Esq. The defendant admitted that he bad cut down 
the trees, but pleaded thatit was necessary to do so, in order to make a correct 
survey. After hearing evidence, the magistrates decided against the defen- 
dant, and fined him ôs, costs 40s, Mr. Baker Intends to appeal to the quarter 
sessions, 
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: DUTY ON GLASS. 

An important case as affecting the manufacture of glass was brought before 
the magistrates of Sunderland last month, in an appeal by tbe Messrs. 
Hartley, glass-manufacturers of that town, against the amount of duty levied 
by the Excise. Messrs. Hartley, it appears, have recently taken out a patent 
for the manufacture of ** broad glass,” which bears a duty of £1 10s. per cwt ; 
but as the quality was found to resemble “ German sheet,” a superior kind of 
glass, which is chargeable with a duty of £3 19s. 6d., the excise officers made 
a surcharge on 80 cwt., amounting to £174. Mr. Wright, solicitor of Sunder- 
land, who appeared for the appellants, conducted the case with great ability ; 
and showed, by a reference to the act of Parliament, the distinction which the 
Legislature laid down as regulating the duties on glass. “ Broad glass," 
chargeable, with the low duty of £1 10s. per cwt., was required to be annealed 
in an oven having but one opening, and the cylinder was required to be cut 
hot, whereas * German sheet" was allowed two openings to the oven, and the 
cylinder to be cut cold. By the introduction of various improvements, with- 
out infringing the clauses of the act of Parliament in reference to broad glass, 
Messrs. Hartley were enabled to manufacture glass bearing a close resem- 
blance to German sheet. Aftera long investigation, the magistrates remitted 
the surcharge, thereby allowing the manufacturers to proceed, on payment of 
the smaller duty. Mr. Johnson, of Durham, appeared on behalf of the Crown. 
—Nevecastle Journal, {It is a disgrace to the country that such obstacles 
should be put in the woy of improvements in our manufactures. Ep. C. E. 
and A. JovRNAL.] 


STEAM NAVIGATION. 


Greal Western Steam Ship.—During her stay in the Royal Dock-yard at Milford 
great alterations have been made on board, all of which, we are assured, will vei 
materially contribute to the comfort and convenience of the passengers. The whole 
of the lower berths under the saloon have been thrown iuto cargo space, and the pas- 

ers’ berths reduced to a number which must ensure every comfort and accom- 
modation. The house on deck has been removed, aud in lieu thereof the cuddy has 
been carried forward more to the middle part of the vessel, and has a range of cabins 
on cither side. The splendid saloon is lighted from upper skylights. Great addi- 
tional room has been gained by the alterations, and a space under cover is obtained 
sufficient for a promenade for the whole number of passengers. The whole of the 
cooking establishment bas been very much increased, and several other conveniences 
have been built on deck. The vessel, on examination, was found to be in the very 
best order, without even a single strain or so much as a ruck in her copper. 

Steam from Glasgow to New Fork.—The merchants and manufacturers of Glas- 
ow intend to try steam navigation to New York. They meditate, it is said, the 
uildiag of an iron vessel, of very 1 dimensions and great ateam power, to ply 

regularly between the Clyde and the Hudson.—Scoteman. 

Steam from the Clydeto New Fork.—Glasgow is not to be behind Bristol or Liverpool 
in having a line of steamers across the Atlantic. —Glasgow Chronicle. 

The splendid steamship Hecla, of 814 tons, was launched on the 14th January, at 
Chatham. This fine vessel was built under the superintendence of Mr. S. Head, 
from the School of Naval Architecture, Portsmouth, foreman of the shipwrights of 
this yard. This is the finest steamship ever built; her cabins, store-rooms, and 
Indeed the whole of her fitments, aro superb. Sho will carry two of those tremendous 
engines, eighty-pounders, on swivels, with four smaller guns.— Maidstone Gazette. 

e last letters from Madras by the ovérland mail (the great irregularity of which 
has caused much complaint) mention that the association to promote steam tion 
with Europe at that presidency has cealeeced with the association at Calcutta, and 
that the nnited body will endeavour to promote the comprehensive plan of steam 
navigation between Europe and Iudia, 

The little wooden steam-boat, I told you some time ago was building at Cairo for 
the Pasha's use, was launched the other day there, and has turned out a very pretty 
boat. Another is ordered to be built immediately, and the engines (o be made in 
Cairo '— another step in the progress of civilization in this country. 

Novel Mode of Narigation.— French Government steamer Veloce has been 
fitted outon a new principle for working the vessel with either sails or steem,and isnow 
on her voyage, fror Rochefort to Moxico, for the purpose of testing this important 
invention. en fallen iu with of late by a Spanish ship, north lat. 40°, long. W, of 
Paris 149, the captain reported that her rate of sailing under topsails, studding sails, 
and royals, bad been for two days and a half upwards of eleven knots an hour. 

France and America.—-According to the plans proposed in its rt by the 
committee of merchants of Bordeaux for the steamers to run between that port and 
New York, the vessels are to be 220 feet in the keel, width from 39 to 36 feet in the 
beam, and 2] to 22 feet in depth; they are to measure from 2,090 to 2,650 tons, are 
to be moved by engines of 460-horse power, and are to carry a crew of 67 individuals. 
The report calculates on an avi of 60 passengers each trip, which would generally 
occupy 16 days, and the charge of passage is estimated at 1,000fr. The total capital 
required for the constructing end PERLE one such vessel is esti at 
1,400,000fr., and the annual net profit resulting from seven voyáges at from 
200,000fr. to 280,000fr. 

Spain.—A Barcelona letter of the 21st December states that the French merchants 
in that city had just presented a handsome sword to M. Gaufier d'Arc, the French 
Consul, in testimony of the good services he has so long rendered them. This 
gentleman, the letter adds, has forwarded to the Government at home a project for 
establishing a line of steamers to run from Marseilles to Barcelona, Cadiz, and the 
Canaries, ce to cross the Atlantic to Martiniquo and Cuba, and soto return home. 
Enach vessel would carry engines of 300 horse power, would start thc first day of each 
month, and, sccording to his estimate, would only cost 26,000f. on its voyage out 


and home, 

Germany.—Arrengementa are being made for extending the steam navigation of the 
Danube from Ratisbon to Ulm. If the undertaking succeeds, and there ap; little 
doubt of it, the distance between these two cities may be performed in a single day, 
and from Ulm to Vienna in thres days. This on will the Danube from 
ite nearest nariguble point to the Rhine, and thus offer the jest mode of commu- 
nication between London and Constantincple.—Jowrnal de Francfort. 
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Holland.— Amaterdam, Dec. 29.— We hear that the English steam-bosts will soon 
be obliged to come to Scheveningen. It is to be hoped for the sake of travellers that 
measures will be adopted to prevent the ground of complaint which existed last year. 

The Basle Gaseite says a second line of steamers isto be set up next spring between 
that city and Strasburg. 

Gottingen.—A Gerinan paper gives the»: of the King of Sweden in reply to 
one of the numerous addresses presented to bim in the course of his ne 
his dominions, His Majesty told the authorities of Gothenb be only 
awaited the concurrence of the British Government, to establish a Yegular commum- 
cation by steam between Sweden and England. 


PROGRESS OF RAILWAYS. 

South Eastern Railway.—In the neighbourhood of Tonbridge the cuttings and er 
bankments are proceeding with vigour, and a considerable quantity of brickwork, in 
culverts and occupation bridges, is completed and in progress. The culverts vary iu 
diameter from 2 to 12 feet. At Dover the works are proceeding with great rigour. 
In another page of our present number will be found some particulars of the manner 
of carrying on the op-rations at this place. 

Great Western Railway,—To make up for the time which has been lost on the 
Great Western Railroad near Reading, upwards of 100 extra workmen are now em- 
ployed, who work at night by fire-light. 

Manchester and Birmingham Railway.—The viaduct across the valley and river at 
Congleton has been let to Messrs. Nowell and Sons, Dewsbury, for £110,000. The 
length is 1030 yards, and the greatest height 98 feet 6 juches. It is to be finished in 
two years and a half, 

Liverpool and Manchester Railway.—At the last half yearly general o 
tbe proprietors of the Liverpool and Manchester railway, which took place on Tuesday, 
22d January, in the Cotton Sales’ Room, Exchange-buildings, the report stated that 
there had been an increased traffic in every branch as compared with the correspond. 
ing period in the preceding year; and that in the tofmerchandise this result 
had been contributed to by the revival of trade from the depression under which it 
had laboured. Between Liverpool and Birmingham the traffic had also increased, and 
siuce the 31st of October last, the North Union railway bad been opened for the coo. 
veyance of passengers, though arrangements for the transportation of goods had no 
yet been made, and perhaps no correct idea could yet be formed of the extent of the 
Coach traffic from what had taken place in two months of the worst period of the 
year. The report concluded by stating that the directors intended to apply to Parlia- 
ment, in the coming session for a bill empowering them to form a junction Hne, 
through the town of Salford, to Leeds. A draft of the bill would be drawn up and 
submitted to Parliament; and after the bill had been once read, the whole sabject of 
the extension of the railway to Leeds, will then be brought before the proprietors. 

The receipts for the half-year were :— f 

epartment . 


Coaching d . é " 479,977 
Merchandise . ; . . ` " 64,315 
Cosl . . $ . g 3 ^ 3,200 
Total receipts . 3 A . 3 - £186,092 
The total expenditure for the same period was 80,078 
Leaving abalanceof . " " à z £66,714 


The largest items amongst the disbursements were—coach department, £11,061; 
carrying ditto, £11,189; coals, £743; engineeriug department, £26,427 ; carting 
£3,072. The accounts further stated that to the net profit of £56,714, there was to 
be added the sum of £853, being the balance after providing for last year's dividend, 
and thus making a total of £56,667. The total amount of shares were equal to 10,495 
£100 shares; and the directors recommended that a dividend of £5 per cent. should 
be paid, which would leave a balance of £4,002. 


ENGINEERING WORKS. 


The Coffer Dam of the new Houses of Parliament was enclosed on the 24th of 
December last, since that time the mon have been actively employed in clearing awey 
the silt within the coffer; a fine stratum of gravel covera the whole site, and that 
part where the river wall is to be erected 1s now being excavated down to the clay 
substratum for tbe foundation, the dam stands remarkably firm, there are very litte 
signs of leakage in any part of it. We shall, in our next number, give some ac 
count of the works in p: . 

Dover, Jan. 18.— For the last few days past our harbour's moutb has been so cam 
pletely choked up with shingle, in consequence of the prevalence of southerly and 
westerly gales, thet all ingress or egress of vessels, foreign or domestic, may be said 
to have been entirely cat off. Even the small class of government packets have been 
compelled either to put into Ramsgate harbour, or to anchor in the Downs, there to 
await the precarious chance of our inefficient sluicing power enabling them to effect 
an entrance by tho next tide. The sluices have been run to night. e only effect 
these playthings seem to have is to throw the beach in a heap a few yards Beyond 
the pier-head at low water, that it may be thrown back into its old position each 
succeeding surge as the tide returns. 

Caledonian Canal.—We are happy to learn that R. Steuart, Esq., one of the Lords 
the Oaledonisn Canal lately, and we believe government 
seriously contemplates completing this great work, and rendering it suitable to the 

ated, viz., to afford facilitiesof trade betwoen the castem 


its present stato, we lcarn a good many vessels of this class have lately, and 
the trado is daily increasing. When tug steam boats Aih re d 
oun it will plu E seid au ample revenue. If should be recollected the 
‘arth and Clyde C d not pay the original spec? {sicrs for many years after tt 
was opened, but it is now one of the most profitable public works in the country 
Inverness Herald. Y i 


l 
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Ewmbankwent af the River Thames.—At a late Court of Common Council, a report 
was presented from tbe Navigation Committee, recommending the em t of 
the and regulating the line of wharfs on both shores of the river The fol- 
lowing letier, written at the desire of the corporation by Mr. Remembrancer, and 
addressed to Alexander Mylne, Esq., one of the Commissioners of Woods and 
Forests, fully explains the objects sought to be attained :— 

“ Guildhall, Sept. 17, 1838. 

"Sim,—I am requested by the Navigation Committee of the Corporation of 
London to state to you, for theinforination of the Commissioners ofher Majesty's Woods, 
&e., that the great inconvenience occasioned by the accumulation of mud near the em- 
bankment of the new Houses of Parliament renders it n that some immediate 
step should be taken to obviate the same, and that the Navigation Committee consider 
that the annoyance can only be effectually removed by continuing the line of 
embankment. Under these circumstances the Navigation Committee are of opinion 
that a snrvey and plan should be made of the river Thames, for the purpose of 
ascertaining the most desirable line of embankment on both sides of the river from 

idge to Vauxhall-bridge, and also the expenses of making the proposed 
embaukment, and of excavating and Geepruing the bed of the river where required , 
and that a vill should be brought into Parliament in the next session for embanking 
the river Thames, according toa plan to be agreed on ; in which power should be 
given to the Commissioners of Woods, &c., to embank the bed and soil of the river 
opposite the crown property, and that power should be given to the corporation either 
to embank themselves, or to permit the owners of the wharfs and property on each 
side of the river to embank, under their directions, upon such terms as may, upon 
consideration, be thought desirable; half of the expense of the survey and of the 
act of Parliament to be borne by the Commissioners of her Majesty's Woods, &c. 

* Alexander Mylne, Esq.” ) *"EpwARD TYRRELL. 
The Lords of the T have M to the Mere. propositions, and have 
appointed Mr. James Walker, of 28, Great George-street, Westminster, to make the 
necessary avers and estimates. The Corporation have approved of the nomination 
of Mr. Walker, and have given him, as a colleague, Mr. Stephen Leach, the clerk of 
the works o! the Thames Navigation. 

Artesian Wells.—At a meeting of the St. Pancras vestry, a motion, proposed by 
Mr. Vigors, was carried, to the effect, that each member of the vestry should sign a 
declaration strongly approving of the plan of supplying the borough of Marylebone 
with water by means of Artesian wells. 

Hastings —The project of fonning a harbour here has, after many weeks’ agitation 
and excitement, been abandoned, so far at least as respects the idea of going to Parlia- 
ment for a bill in the approaching session.— Brighton Gaselte. 

Afount's Bay Breakwater.—A very numerons and highly respectable meeting was 
held at tbe Town Hall, Penzance, on Tuesday, the 15th January, to take into con- 
sida ation the propriety of memorinlising her Majeaty's government for the protec- 
tion of life and property, aud the promotion of important national objects, by the 
immediate construction of a breakwater In the Mount's Bay. It was stated that the 
breakwater would require 2,813,175 tons of stone, at 1s, being 140,058. 16s., and for 
completing the slope, 1,108,529 tons at 1s. 3d., or 69,2332, 1s. 3d.—making the total 
cost, with ten per cent. for contingencies, 230,905. 18s. 3d. 

Menai Bridge.—So many ee reports bave ap relative to this 
noble structure, and particularly as to the degree of damage it has sustained in the late 
sterm, that we are glad to avail ourselves of the communication of a friend, who 
visited the bridge on Thursday lest. He writes:—" I have this moment returned 
from visiting the Menai Bridge, and have now the pleasure of acquainting you that 
the communication with Anglesea is apin open ; the , cars, and carriagos, 
having passed over in perfect safety since Friday last, This applies, however, only to 
the division of roadway least injured A the burricane—the other part is expected to 
be completed in a week or ten days. It Is intended to strengthen, considerably, the 
vertical, rods.. The flooring, also, which was heretofore of common plank, four or five 
inches in thickness, will now be twelve and eighteen Inches, and of Baltic timber. The 
broken vertical rods are being replaced, and part of the sunken flooring on the 
roadway, which suffered most, eis sopleia, Lapis chains, cd rove the 
etability of the suspensien principle, have remain as the rocks In which th 

hed ‘Morning b T 


are embedded.—. ronicle, 

Portpatrick—The late dreadful has considerably damaged the extensive 
works at Portpatrick, which our ers are aware have boen carrying on for a con- 
siderable lnzth of time at that place, In particular the pier-bead, on which the 
barbour cowmissioners had crecitd à. lizht-house, has been undermined; and the 
Nght house is in such imminent danger, that the ght keeper narrowly escaped, and 

c 


ie in a more sheltered 


a t 
dl pork It is much to be wished that such energetic measures may be adopted 
by tbe engi as will enable the commissioners to advertise in time for contractors, 
eo that the work may be begun early in the spring. Not a day should be lost in 


ores d dien of a low-water pier as near Leith as na; consistent with 
the interests of trade and Bic. e — Edinburgh paper. 7 

iUration af Water on a Great Seale—In a recent number of the proceedings of 
the Instituta of France, it is mentioned that a trial has been made of Fouvielli's 
filtering apparstus, working under the enormous pressure of 70 mitres, or nearly 230 
fest of water Four sets of apparatus, each about five feet high by three fect eight 
inches in diametar, have boen set to work at Belleville and at La Villette. The water 
after paming through them possesses perfect lim ity, ana it does not peer that 
thia great pressure occasions any derangement of the filtering materials, wiciher the 
water be posing through them in the direction it takes in the process of filtration, or 
when the current is reversed during the time irm) which occupies only a few 


sámnm, The daily produce of the four Alters is 177, 


PUBLIC BUILDINGS AND IMPROVEMENTS. 


Consecration af the New Church at Cheadle.—On Saturiay last the new parish 
church at Cheadle was consecrated by the Lord Bishop of ford. It isa very 
splendid edifice, in the Gothic style, containing nave, side aisles, chancel and tower, 
at the west end, and will seat 1,500 persons. It is built by subscription. —Staford- 
shire Garetle. 

The new staircase of Buckingham Palace ia completed. It is more light and 
elegant than the former one, and gives access to the magnificent picture gallery. 
Some projected improvements have boen deferred sine die, owing to the early return 
of the court to togn, 

Hyde Park.—A quadruple row of elms, forming three distinct malls, has just 
been planted, with much taste and judgment, at the eastern end of Hyde-perk, snd 
will, in & few years, add greatly to the beauty of that favourite resort. 

St. Pauls Covent-garden.—The new school-house, erected in Hart-street, Covent- 
garden, cost nearly 2,000/., towards which the Duke of Bedford has largely contri. 
buted. The school will ly accomrpodate, on three separate floors, 900 
boys, 200 girls, and 200 infants, on week days; and 400 children are instructed by 
85 gratuitous teachers, on Sundays. 

The Late City of London Tavern.—The Wi an Methodists have 
City of London Tavern, Biaho sate stroet, for the sum of 15,0001. 


purchased the 
A part of tbe 
spacious bnilding, which is fi d, is to be appropriated to meetings for business on 
ir missionary RE and other benevolent undertakings ; & portion being reserved for 
ic wor: . 
Pohe New National School of St. George the Martyr, Southwark.-—The building is 
of Gothic architecture, consisting of a centre and two wings; the former comprises 
two sohool-rooms, one for the girls, and the other for the boys, calculated to hold 
upwards of P00 chllaron. i winga wil REM residiness for the masters and mis- 
tresses of the ; a R no pains in ing ita 
handsome and permanent building. uno paina fa making 

4 New Road.—Application, it is said, will be made to Parliament, next session, of 
a bill for the purpose of forming a new road from Eston-square to Kensington. 
The road is intended to cross Sloane-street, Alexander-square, and thenoe to the 
gardens of Gloucester Lodge, the residence of tbe late Mr. Canning; thence to tbe 
Addison-road; and te terminate at Kensington. The length will be two miles. 

The Goldsmiths’ Company, at their own expense, are about to erect a new charch, 
adjoining their almshouses at East Acton, for the accommodation of the company’s 
numerons tenants, and their aged poor in that establishment. The Bishop of London, 
as Lord of the Manor, presents them with a of bells and an organ. 

Surrey Lunatic Asylum, —This building has contracted for by Mesars. Baker 
at the sum of £30,370, — William Mozely, Esq., is the architect. 

The equestrian statue of the Duke of Welli , Which excited so much attention 


‘at the Duke of Rutland's grand party at Belvoir Castle, was designed and modelled 


by Mr. Edmund Cotterill, and was manufactured by Messrs, Garrards. 

Ascot Grand Stand.—The first stone of this building was laid on Wednesday last 
by Lord Errol, one of the trustees, in the posene of a large and distinguished com- 
pany. The contract is taken by a Mr. Cutbill, who is under penalty to completo the 
atructure by the 20th of May, so that the public may calculate on finding nanie 
accommodation by the next meeting. The sum raised by 100/. shares is 10,000., 
part of which will be paid off yearly, until the stand is free, when it will become the 
pro of the trustees for the benefit of the race fund. 

ster.—In consequence of the falling of a part of the buttresses from the tower of 
the venerable cathedral at Chester, the south transept was much injured, end the 
timbers burst through and broken to pieces, 

Leeds.—A magnificent hall is to be erected in this town for the society of New Odd 
Fellows, from the designs of Messrs. Perkins aud Backhouse, architects. 

York Castle Nis barracks, Fo Praesens cathedral, were injured by the 2 
storm; in the latter, some o valuable windows have been parti dam: , an 
such was the force(of the wind that the lead roofing was driven a pies Peary rela 
from the "€ 

Birmingham, Storm.— The top of the Town-hall is roefed with lead, nearly three- 
fourths of which is torn off. A uewly-erected chimney of the vitriol works, upwards, 
of 300 feet high, was partially blown down. 

Dumfries, Storm,—Fivo stones have been displaced from the spire of St. Michael's 
and as it has long been off the plummet line, serious fears are entertained for its 
future safety. The same remark applies to the wooden top of the Mid-steeple, and all 
the churches on both sides of the river have been more or less damaged, not excepting 
St. Mary's. 

Dublin Storm. —The ball which surmounted the spire of St. Patrick's Cathedral was 
blown down, providentially without doing mischief. It had been out of perpendicular 
& considerable time, and fell within the railing in the North Close, Abont 27 years 
ago the former bell fell, carrying with it se feet of the api 

Ireland.—The Earl of Dunraven is completing a iia perg mansion at Adare 
Abbey, upon which 40,0001. will bave been expended. rd Clarina is making an 
outlay of 10,000. upon valuable improvements at the hereditary seat, Elm-park. 
William Munsell, Esq., has commenced large improvements at the ancient mansion 
and romantic demesne of Tervoe. General Lord Bloomfield, a beautiful mansion 
and villa near Newport Sir Lucius O'Brien, Bart, still further embellishing the 
splendid residence of his ancestors, at Dromoland, Mr. Barrington building a man- 
mon at Cannercullen.—Limerick Chronicle. 

The Juvenile Prison at Parkhurst, Isle of Wight, being now finished, received ita 
firat fifty inmates in December, from the hulkes at Portsmouth, 


FOREIGN INTELLIGHNOE. 


Paris.—The connnission which was appointed to examine and report u| 


i the 
ol. Paulin, M. Robault, M. Ma: , and 


The large paintings in ebay og of the Madeleine, by Mesara, Ziegler, Abel de 
almost completed ; the altars, pulpit, co aa and banc d'anore are neari 


are 
ed; and the bronze doors are rapidly approaching to completion, It is 
laced ; sitet tbe balldizg will be in the ftes of next July. 
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New French Copyright Bül.—The author of a drawing, picture, a work of 
sculpture, architecture, or any es ais of the same description; shall alone bars 
the ri tof ce pring or authorising the reproduci it, by engraving, or in an 
sra right ahall last during the anthora miolo hee After his death, hi 
widow, heirs, or representatives shall enjoy it, conformably to the provisions esta- 
blished in the first paragraph of this present law. The authors of the works just 
mentioned, or their representatives, may cede the right secured to them, A 
nererthelesi, the, property of tho work; but, in case the ori work be sold, the 
exclosive right of authorising the reproducing of it by or any other means 
shall be transferred to the purchaser, if no stipulation to the contrary exists. 

Immense wooden galleries are now being erected in the square of the Champs 
Elyaées, for the impending exhibition of the produce of French manufactnre. 

Naples. According to letters from Palermo of the 24th Dec., referred to in Le 
Commerce, the King of Naples, previous to bis departure from Sicily, published a 
variety of decrees relative to the establishment of cemeteries, without the precincts of 
towns, the opening of a number of roads, &c. 

Napoleon Column.—The Journal de la Corse states, that the works on the column 
which is to be erected in honour of Napoleon, near the house in which he was born 
at Ajaccio, are going on with rapidity. e column will be formed of 4 single block 
of the granite of the country 50 feet long, and will be surmounted by a statue of the 


Dutch Dikes.—In the island of Beverland, which is only fifteen miles in length by 
seven in breadth, there are 200 miles of dikes or artificial embankments.— Chambers" 
Edinburgh Journal. 

Steam Dock.yard in Holland—About a mile above Rotterdam, on our right, we 
noticed Finjord, a considerable steam building station, where at present a large 
number of men are employed, many of them upon an iron steam-boat of great magni- 
tude.—Chambers’ Edinburgh Journal. 

Bruges Road.—A new road is in the process of construction betwixt Bruges and 
Calais. It will be much shorter than any other now existing, and direct, except in 
one part, where, on account of the mobile nature of the gravelly soil, a circuit uf three 
miles is rendered unavoidable. 

Haarlem Lake—It seems that there is a very great diversity of opinion ia the sec- 
tions of the two chambers respecting the project for draining the Lake of Haarlem. 

Hamburgh.—A_ private letter states that during the late tremendous gale, the 
barbour of this place had been almost entirely destroyed, nearly every pile having 
been torn away ; the whole town had been inundated. 

In the of the King of Wirtemberg a royal theatre is to be built at 
Stütgard, and a smaller theatre, to be completed next year, at Kanstadt, within a few 
miles of the former town, Professer Zaüht, who lately visited England, is the arcbi- 
i eal bone aes be built at Dresden f 

is t to nit at , at the public expense, for the per- 
formance of Germen and Italian " P Em 

The Statue of Goethe, executed at Milan, arrived n few day» since at Frankfort. 

The celebrated Bavarian pointer, M. Cornelius, who has lately visited Paris, has 
been made a Knight of the Legion of Honour, and since elected ign Associate of 
BN Cer of the Fine Arts, in lieu of the late distinguished composer, 


Greece.-—Àn papa eam 
of Kumi, a better sort of coal than that as yet worked having been found. 


Pennsylvanie, in ne works, was, for canals and railways, 1,739,442 dollars, and 
for turnpikes, 118,160 dd., being about 400,000, The receipts were, canal lotte, 
416,081 dols. , railway lotts, 385,827. 


NEW PATENTS. 


LIST OF ENGLISH PATENTS GRANTED BETWEEN THE Hra OF 
DECEMBER, 1838, AND THE Irn OF JANUARY, 1839. 

Samunt Cresco, of Sidmouth-street, Gray's Inn-road, es d for * A new Im- 
proren in Valves and the combination of them with Machinery. "—Srd January ; 

months to specify. j 

Henny Ronext ABRAHAM, of Keppel-street, Rassell-square, Architect, for “ Im- 
provements in Apparatus applicable to Steam-boilers."—Srd January ; 6 months. 

Tuomas Nicnoras Raven, of Greek-street, Soho, Gentleman, for “ Improvements 
in rendering Fabrics and Leather Waterproof."—3rd January; 6 months. 

ABEL Noxratt, of Studiot, Needle Maker, for “ Certain Improvements in the 
Making or Manufacturing of Needles, and in the Machinery or Apparatus employed 
therein. "-—8rd January ; 6 months. 

Lovis Maruvain Bosson pv Mavarex,of Lomberd.atreet, Gentleman, for “ Im- 
provements in the construction of Springs for Carriages.”—Srd January ; 6 months. 

Mirss Bezesy, of Chancery.lane, for ^ Certain Improvements in Rotatory Engines 
to be worked by Steam or other Fluids.—4th January; 6 months. 

WiLLIAX Hicxrino Busnxutt,of Wharton-street, Bagnigge Wells-road, Gentlemen, 
for ^ New and Improved Machinery for Sawing, Planing, Groving, and otber pre- 

ing and working Wood for certain purposes.” —8th J : 6 months. 

Joszru Cuistrp DaxizLr, of Limphey Stoke, Wilt, for “ An I ed Method 
of weaving Woollen Cloths and Cloths made of Wool together with materials,” 
—$th January ; 6 months. 

Moszs PooLE, of Lincoln's Inu, Gentleman, for“ Certain Improvements in Clogs." 
—1)tb January: 6 months. 

Joun HowanrB, of Aldermanbury, Manufacturer, for “ Certain Improvementsin 
Machinery in Spinuing, Roving, Doubling, and Twisting Cotton, and other fibrous 
materials."—1}th January; 6 months. 

Joun Asnron, of c , Silk Mauufacturer, for * An Improvement or Im- 
porna in Manufacturing Pluab of Silkor other fibrous materials, " —1] th January; 

mon! 


Jonn Swarx WonrH, of Manchester, Merchant, for “An Improved Machine for 

en Cleaning Wool for Manufacturing Purposes. "—1]th January ; 6 months, 

ILLIAM Newron, of Chancery-lane, for * Certain Improvements in Machines 

for DK Land or Sowing Grain and Seeds of different descriptions, "—11th January ; 
6 mon 


Francis Brewin, of the Old Keut-road, Tanner, for " Certain Im ts in 
Materials employed in Tanning, aud preparing the same for useful por- 
poses.” —1 lth Jan ; 6 months. 


RosxaT Locaw, of Trafalgar-square, for * A new Cloth or Cloths constructed from 
Cocos Nut Fibre, &nd for certain Improvements in preparing such fibrous materials 
for the same and other" purposes." —11th January ; h months. 

WiLLIAM Ponsyorp, of Wangye-house, Essex, gentleman, for “ Improvements in 


the Manufacture of Hats, and an Improved Description of Felt suitable for Hats and 
various other useful purposes, and Improvements in ing the Material or 
Materials chiefly used in the Mannfacture of auch felt."—Jan. 12; six months. 


Epwix Marten, of the village of Brasted, Kent, plumber, for ^ An ved 
Method of Laying covering composed of Lead or other Metal on the Roofs of 
or other Buildings, with Drains, whereby the part of the Water falling on such roof 
which would otherwise penetrate, is carried off, and rolls and seams are rendered 
nnnecesaary."—Jan. 12 ; six months. 

Josern Burcu, of Bankside, Blackfriars, calico printer, for “ Certain Improve- 
ments in printing Cotton, Woollen, Paper and other Fabrics and Materials." Jan. 
15 ; six months. i 

WirLiAx WirRAM, of Huddersfield, machinist, for “ Improvements in Engines to 
be worked by Steam-water or other fluids."—Jan. 15; six months. 

Tiveu Forn Bacos, of Fen Drayton, Cambridge, for " Improvement or Improve- 
ments in Apparatus for ating the l'low or Supply of Gas through Pipes to Gas 
Burners, with a view to umformity of supply."—Jan. 17 ; six months. 

WirrraM HorxE Hzoixsornay, of Stockport, gentleman, for * Certain Improve- 
ments in Machi or Apparatus for propelling Boats or other Vessels, to be 
employed either for Marine or Inland Navigation, and to be worked by steam or 
other power."—Jan. 17; six months. 

WirrtiAx Newton, of Chancery-lane, Civil Engineer, for “ Certain Improvements 
in Engines, to be worked by Air or other Gases."—Jan. 17 ; six months. 

OcLEkTHoRPE WakreLiw Banmaarr, of Birmingbam, Metal Gilder, for “ Certain 
Improvements in the process of decomposing Muriate of Soda, for the Manufacture 
of Mineral Alkali and other valuable products."—Jan. 19; six months, 

Joseru Garnett, of Haslingden, Dyer, for " Certain Improvements in Machinery 
or Apparatus for carding Cotton, Flax, Wool, or any other fibrous substances." —Jan. 
19; six months, 

RicuaxD DucpaLE, of Paris, uow residing at Manchesteratreet, Middlesex, 
Engineer, for “ Method or Methods of increasing the security, tenacity and strength 
of j em Axles, Rods and other articles made of Iron and Steel."—Jan. 19; six 
months. 


Cares Bevetts, of Leicester, Manufacturer, for “ Improvements in Gloves, 
Stockings and other Articles of Hosiery."—Jan, 21 , two months. 

Joun Coors Happay, of Baring-place, Waterloo-road, Surrey, Civil Engineer, for 
“ Improvements in Machinery or nol for propelling Vessels and Boats by Steam 
or of power.” —Jan. 22 ; mx months. 

Georog Stevens, of Stowmarket, Brewer, for “ Certain Improvements in Stoves." — 
Jan. 22 ; six months. 

Tuomas Dow1tne, of Chapel-place, Oxford.atreet, gentleman, for “ Improvements 
in preparing Metals for the prevention of Oxidation."—Jan. 24; six months. 

onx Hamzocks Arnswoarn, of Halliwell, Lancaster, Bleacher, for “ Certain 

Improvements in Machinery or Apparatas for Stretching, Drying and Finishing 
Woven Fabrics.” —Jan. 24; six mon 

RoserT Cortaxp, of Courland, Wandsworth-road, Surrey, Esquire, for “ Im- 
provements in Water-wheels."—24th January; 6 months. 


PiknRE JEAN Isripore Verburg, of the Sabloniere Hotel, Leicester. x 


Gentleman, for “ Improvements in the Manufacture of Starch, and in the Mae! 
for preparing and in employing of the refuse matters obtained in such manufacture." 
—25th January; 6 months. 

Joux Howarp Kyran, of Cheltenham, Esquire, and WirLiax Hyatt, of Lower 
Fountain-place, City-road, Engineer, for ** Improvements in Steam Engines."— 29th 
January ; 6 months. 

Joux HiLLAR», of Bread.street, Chespside, Merchant, for “ Certain Improvements 
in e ery and Apparatus for Making and Manufacturing Screws," — January ; 
6 mon! 

WirLiax Luxyn, of Lower Cowley House, Oxford, Dentist, for “ Certain Im- 
paced in applying and attaching Artificial and Natural Teetb."—29th January ; 
6 mon! 


. 


TO CORRESPONDENTS: 


We have received several communications on the subject of y ming gerne 
We had conceived that we had gone iuto the subject at sufficient length, as these 
communications call for a reopening of the question we intend to go Into it at greater 
extent next month. We had commenced a reply this month, but on account of the 
pressure of matter we are obliged to defer it until the next number. 

We regret that we are obliged to postpone Mr. Tait's communication on Improve. 
ments in Railways. Likewise several other communications, We will endesvour to 
make up the arrears in our next journal. 

Ia reply to the ingniry of tho Country Subscriber ing the Oxford-street 
Jiedent we mut OPNS ta cach party has laid down his specimen at his own 

, and that the present experiment is uot to try the expense but the durability 
ea working of the ied ass d TS d "A 
bacribers are parti uested to complete sets of numbers for 
fret volume immediately n 

We shall feel obliged to the profession if they will forward us accounts of works 
in progres, new inventions and discoveries; and particularly if our country sab- 
sci be will send us any newspaper containing any matter rolative to the objecta of 
our Journal. ' 

Books for review must be sent early in the mGnth; communications prior to the 
20th ; and advertisements before the 26th instant: 

*e* The first volume may bo had bound in clots, and lettered in gold, price 17s 
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= j Fig. 10. Section of Rim 


Fig. 4. Section of Road and Foot Path over Arch. 


Fig. €. Fig. 5. Elevation of Comice. 
Section of Beam. 


Fig. 7. Section of Abutment. Figs. 8 aud 9. 


Elevatiun and Section of 
back Abutment Plate. 


Fig. 16 Elevation of one of the Tubular Ribs. 


Figs. )4 and 15, Elevation and 
Section of a Ring. 


Fig.17. Section of one of the Tubular Ribs. 


to Abutment Plate. - o 
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Fig. 11. Fig.19. Fig. 13. 


Scalo of French Metres. Scale of Feet, Fig. 4 to 18. 
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Fig 18. Plan of the Top of one of the Ribs, Cross Stays, Ties, and BRIDGE OF THE CARROUSEL AT PARIS. 
Diagonal Braces. 


REFERENCES TO THE DRAWINGS. 


Fig. 1. Elevation cf one of the side arches, span, 156 feet; rise, 15 feet 6 
inches; and width of pier, 13 feet. 

Fig. 2. Section cf the arch, and elevation of pier, breadth of roadway, 17 
feet, and two foot-paths, each 9 feet; total width, 36 feet. e 

Fg 3. Plan of ribs of the arch, shown more at large in figure 18. Similar 
letters in figures 3, 17, and 18, refer to similar parts. 

Fig. 4. Section of part of the roadway and footpath over the arch. A, 
the upper part of the cast-iron rings (figures 14 and 15).—B, two 
flitches of oak timber, 12 inches by 8 inches, forming the longitudinal 
bearers or girders ; they are bolted together with nut and screw bolts. —C, 
external plates, the inner plate 10 by 12 inches, and the outer plate 8 by 10 

=a A inches, bolted together; on the face isa cast iron paneled fa-cia, forming 

pait of the cornices.—D, transverse bearers or joists, 12 by 10 inches, placed 

4 fee 4 inches apart from centre to centre; on the ends are cast-iron caps, 

forming a modillion to the cornice. —E, a cust. iron moulded capping to the 

modillion.—F, longitudinal plate, 8 by 12 inches, to carry the edge of 
foot-path and iron railing, with a fascia and moulding to form the cor- 
nice. — G, ab‘ock, 12 by 8 inches.—H, longitudinal bearer, 124 by 23 inches 
under centre of fuotpath, witha plate 124 by 8 inches tocarrycurb of footpath, 
and rebated out'o form an aperture for the water from the roadway to escape. 

K, curb, 8 by 12 inches.—L, planking of footpath, with a narrow slip of 

iron let in flush on the edge.—M, iron guards bolted down to curbs.— 

Curb to roadway, 6 by 7 inches, splayed on the top.—P, planking of 

> c B M p onk 4 inches thick.—Q, planking of fir 3inches thick. — R, road materials. 

s Fig. 5. Elevation of cornice, 3 feet 10 inches high; similar letters refer to 
similar parts, as in figure 4. 

Fig. 6. Section of one of the longitudinal beams in the centre. 

Fig. 7. Section of the abutment.—A, stone springer, the face cut to an angle 
of 66°.—B, iron abutment plate, with 2 mortice holes, asshown in fig. 89. 
C, rim of abutment plate, forming a socket; the section of this rim is 
shown in figs. 11, 12, and 13. 

Figs. 8 & 9. Elevation and section of the back plate, with 2 mortice holes. 

Fig. 10. Elevation of the front plate or rim, furming the socket. 

Fig. 11. Seviion of rim round abutment plate, across A. to B. 

Fig. 12. Ditto T ove across C. to D. 

Fig. 13. Ditto eee ees across E. to F. 

Fig. 14. Elevation and section of one of the rings and connecting pieces or 
stays between the rings. 

Fig. 15. Horizontal section and plan of ditto. 

Fig. 16. Elevation of one of the external lengths of the tubutar ribs of cast 
iron, 13 feet 9 inches long, and 2 feet 9 inches deep, including fi inges. 

Fig. 17. Elevation of the inside ribs, showing the section of the bolts 
and ribs. 

Fig. 18. Plan of top of one of the ribs, showing the edge of the flanges ard 
connexions.—A, iron tubular rib.—B, cast-iron hollow cylinders, 44 
iuches diameter, forming stays betwcen tlie ribs.—C, wrought-iron bolts 
or ties, 1} inches diameter, with nuts and screws.—D, cast-iron diagonal 
braces, with feathers, average 9 by 54 inches, and a groove at the ends, 
fitting on, and bolted to the connecting pieces, screwed to both sides of 
the upper flange of the tubular ribs; similar letters refer to similar parts 
in figure 17. 

Fig. 19. An enlarged section of rib, drawn to a scale of two inches to the foot. 
A, cast-iron casing.—B, nine thicknesses of timber, bent into a curvi- 
linca* form, and bolted together with nut and screw bolts, CC.—D, 
coating of asphalte.—E E, nut and screw bolts, connecting the two cheeks 
of the iron rib, with thin slips of wood between the flanges.—F, capping 
of asphalte.—G, lower part of one of the iron rings, which carries the 
longitudinal bearers, as shown in fig. 4. 


This bridge was constructed under the direction of M. Polencean, 
engineer. It was commenced in the year 1834, and completed in 
1536. It forms a communication over the Scine, between the Place 
du Carrousel by the Quai du Louvre and the Quai Voltaire. The 
bridge presents some novel features in its construction, so as to merit 
the attention of the profession. It is constructed of timber and iron, 
with stone-cased piers and abutments. The bridge consists of three 
arches, forming portions of an ellipsis. One only is shown in the 
accompanying drawings. The centre arch is 187 feet span, and 16j 
fect rise; and the two side arches 156 feet span, and 15j feet rise. 
The total length of the bridge, including piers and abutments, is 558 
fect, and the breadth of the roadway 35 feet. The whole length of 
the bridge in its design forms a flat arch. The chord line of the 
side arches is slightly removed from the horizontal, so that a line 
drawn from the springing at the pier to the springing at the abutment 
would make an angle of one degree with the horizon. The chord of 
the middle arch is horizontal. : 

The piers are cased with hewn sandstone, and filled in with con- 
crete. They are also erected on a foundation of concrete, and pro- 
tected with sheet piling. The cut-waters at each end of the piers 
are semi-circular, and are thus carried up to a level with the spring- 
ing of the arch, and terminated with a hemispherical head. Above 
that level the piers are carried up square, and project about 1 foot 
8 inches before the face of the arches. The abutments are also cased 


P 


Fig. 19. Section of the Rib upon an enlarged Scale. 
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with stone, and founded on concrete. On account of the flatness of 
the bed of the river, they are projected forward on each side, so as to 
concentrate the stream in the centre of the river. By reference to 
the drawings it will be seen that the cornice of the abutments and 
piers follow the inclination of the roadway, which we consider an 
improvement in the architectural effect on the ordinary mode of 

ing the cornice and parapet horizontal, as at London, Waterloo, 
and other bridges. 

We will now proceed to describe the construction of the arches. 
It will be observed that at the Springing of the ribs the abutments 
are splayed or inclined to an angle of 66 deg., and formed of solid 
masses of stone, on the face of which oval recesses afe sunk to 
receive the abutment plates, and are made a little larger, to prevent 
the vibration of the bridge splitting the stone off the edges. The 
abutment plates nre of cast-iron, in two pieces, as shown in figures 7 
to 13, which were firmly bedded on to the stone with Pouilly cement. 
These plates form a socket for the reception of other plates bolted on 
to the ends of the ribs. They were firmly connected together, and 
the joints filled in with an iron cement, eomposed of 10 parts of cast- 
iron filings, 2-5 of sal ammoniac, 1:8 of sulphur, and 2:25 of metal 
dross. All these were in fine powders, carefully amalgamated, and 
mixed with only enough water to bring them to a consistence. 
The weight of each under plate is about 850lbs., and of the upper 
plates 12201bs. 

In order to unite the firmness of iron with the elasticity of wood, 
and to insure both against the ravages of the weather, while light- 
ness and chcapness of construction are equally consulted, M. Polen- 
ceau has adopted a peculiar form of rib, which has been called, from 
its shape, the “tubular rib." Each rib is formed in 22 lengths, and 
composed of two separate cheeks of cast iron, bolted together, with 
nine thicknesses of timber inside, as shown in figure 19. The inter- 
stices between the timber and iron are filled in with a composition 
of two parts of Seyssel asphalte, and one part of gas tar, which also 
forms a capping on thetop of the ribs, In filling in the asphalte, the 
ribs were heated y means of portable furnaces, so that an opportu- 
nity was afforded of ascertaining the extreme expansion of the metal. 
The length of the ribs were of four kinds—outer and inner end 
pieces, and outer and inner middle pieces, varying in size, but were 
about 13 feet long on the average, and weighed about 2,8001bs. To 
insure their strength, each half rib was subjected to a double proof, 
first by suspending it by a fulcrum at each end, and then laying on 
it 40 tons; and again, by dropping a ton and a half on the middle, 
from a height of 1, 2, 4, and 6 yards: these lengths fit into each 
other, and are fastened together by screw-bolts and iron keys, as 
shown in figures 16 and 17. 

Each archi is composed of five ribs, connected togctlier by means 
of cross ties, bolts, and braces, as shown in figures 2 and 3, and more 
atlarge at figures 17 and 18: upon these ribs are placed the rings 
whicli carry the superstructure ; they vary in size and weight, accord- 
ing to their position. Some of the larger are 10 feet diameter, and 
8 ton and a half in weight; they are united to each other by bolts at 
their circumferences, as shown in figures 14 and 15. By reference to 
figure 19, it will be seen how the lower part of the ring rests upon 
the ribs; and, by figure 4, how the upper part carries the longitudi- 
nal bearers: these rings are again connected transversely, by means 
of bolts across the arch. They required considerable care in setting 
them, on account of the difference in the size of the arches. Some 
of them were found too large, and others too small. 

The longitudinal bearers or girders consist of two flitches of oak, 
bolted together, as shown in figure 4: upon these are laid the trans- 
verse bearers or joists of oak, which are notched or calked, and bolted 
down; upon the joists are laid two thicknesses of planks, breaking 
joints over each other. The lower planks are of oak, and the upper 
of deal; over these are laid the road materials, and on the sides are 
flitches of timber, forming a curb and gutter to the roadway; the 
footpath is also formed of oak plants, raised on longitudinal bearers, 
as shown in figure 4, with a slip of iron let in flush, the whole 
length, and iron guards at distances, as shown in figure 4. The 
exterior of the footpath is converted into a cornice, an iron s 
fascia, being laid over the face of the lower longitudinal bearer, and 
on the ends of the joists, an iron capping, forming a modillion, witha 
moulded capping also of cast ircn, and the upper part formed into a 
fascia with a bed molding under the edge of the footpath, the whole 
having a pleasing effect, as shown in figures 4 and 5. The plankings 
of the roadway were well rubbed over with tar, and all the joints 
carefully filled up with sand, and then rubbed with a mixture of 
equal parts of vegetable and gas tar. The material of the road is 
composed of white chalk stones and pebbles, the size of walnuts, 
and the whole surface of the roadway and footpaths finished with 
asphalte. On each side of the bridge, to protect the footpath, is an 
iron railing, with bars 7 inches apart. lu the iron work of the 


bridge is painted with an iron grey colour, of M. Polenceau's 
invention. 

We have endeavoured to explain the construction of this bridge in 
the best manner we are able, and for the better understanding of its 
details, we refer the reader to the drawings and references which 
will be found to contain the dimensions of most of the timber. 

We are principally indebted for the drawings to our foreign con- 
temporary, the * Algemeine Bauzeitung.” e wish the editor of 
that publication would be as generous in acknowledging the numerous 
articles that have been copied by him from this iron. 


GLENARM HARBOUR. 


“The chief ruler or statesman that will be abie tu form esytem-hes bours 
on the ansheltered and dangerous parts of the coast, and wil! also casso 
to be marked or beaconed, by the erection of granite towers, the danger- 
ous rocks, the shoals, and the reefs which surround the shores of these 
kingdoms, thereby giving safely and security to the mariner in time of 
tempest and storm; also safety to the fluating wealth of these realins, and 
the colonies thereunto belonging ; also lessening the wall ofthe widow 
and the orphan througheut this maritime land—will not ouly receive the 
blessings of future generations for the erection of these works of mercy, 
tending so much to the preservation of life and property, but will aiso 
increase, to a great extent. the wealth, the power, snd praaperity of the 
whole empire. — Bald's Evidence on Harbours—Public Works— Ireland. 


Report of WitLiAM Bar, Civil Engineer, F.R.S.E. & M.R.I.A., &c., 
on the erection of a Pier, and formation of a Harbour in Glenarm 
Bay, in the County of Antrim, Ireland. 

The Bay of Glenarm, where the proposed Pier is intended to be 
erected, is situated on tlic north-cast coast of the county of Antrim, 
bordering the North Channel. The bay is about halfa mile in 
length, agd three furlongs in breadth; containing an area of about 
120 acres, and possessing o very considerable depth of water: four, 
five, aud six fathoms. The bottom consists of clay, and is well known 
to be excellent holding-ground to all classes of ships. At the head 
of Glenarm Bay is situated the town of Glenarm, and the land sur- 
rounding the bay rises to a considerable elevation, and protects it 
from the prevailing southerly and westerly gales. This bay is, bow- 
ever, open to the channel sea from the north, north-east, east, and 
soutb-east; but the greatest run uf sea into it is from the north and 
north-east. The Bay of Glenarm lies nearly opposite the entrance to 
the Clyde, offering very great facilities to commercial intercourse 
with all the towns situated on the west of Scotland; viz., Glasgow, 
Ayr, Greenock, &c. &c. It is distant from Larne 10 miles, and 
Portrush nearly 50 miles; so that, in an extent of 60 miles of coast, 
there is no harbour, either artificial or natural, to afford protection to 
foreign traders, coasting vessels, or even to the smallest description 
of fishing craft. These reasons alone are sufficient to prove the 

reat utility that would be derived from the erection of a harbour in 
3lenarm Bay; and it would, also, give shelter and security to a 
great portion of the floating wealth belonging to the Clyde, the port 
of Liverpool, the colonies of North America, and the West Indies, 
which would pass throughthe Irish Northem Channel. Besides afford- 
ing an asylum for vessels overtaken by storm, it would give a port 
to the whole of the central portion of the county of Antrim, consist- 
ing of large districts of country highly cultivated, and producing 
great quantities of grain, and cattle of all kinds, and which could be 
cheaply«exported, by means of a harbour at Glenarm; and, also, the 
valuable facility of importing into the country all the necessary arti- 
cles of merchandize. Glenarm harbour would become the port to an 
extent of country containing not less than 400 square miles, also to 
the whole of the fertile interior country adjacent tothe large and 
populous town of Ballymena, distant only 12 miles; and it wquld 
offer a ready means of direct commercial intercourse with the manu- 

facturing and maritime districts of the Clyde in Scotland, both b 

steam and sailing vessels; and which would, in a very short period 

create und augment the trade of the country toa very great extent. 

The Portrush and Derry steamers to Liverpool, touching at Glenarm, 

would establish a trade of vital importance to the merchants of Bal. 

lymena, particularly those engaged in the export of pork, butter, 
rovisions, and linen cloth. 1e exportation of limestone from 
lenarm to Scotland, and the importation of coal in return, would 
form a very lucrative and highly beneficial branch of trade between 
the countries. At present there is not more than about 6,000 fons 
of limestone exported, and only 1,000 tons of coal imported. 

can be no doubt bat the importation of coal would greatly increase, 

both for burning linte, and working the steam-engines and machinery 

in progress of erection at Ballymena and maa Neg when the 
facility of procuring this necessary article from Britain is attaincd. 
by the construction of a harbour at Glenarm, 


1839. 


The port of Belfast is distant from Ballymena about 24 miles, and 
Glenarm is only 12 miles; and independent of the saving of land- 
carriage, it offers a greater facility to direct intercourse with Scotland, 
being nearer, and in a more dircct line; besides, the depth of water 
within the proposed pier at Glenarm would enable vessels drawing 
even more than 20 feet of water to enter and depart at all times of 
tide. With these cminent and peculiar advantages, which no artifi- 
cial harbour in Ireland possesses except two, there can be no doubt 
but a very considerable trade would arise, fully sufficient to repay 
any moderate expenditure which might be made in erecting a pier at 
Glenarm Bay. 


Design fora Harbour at Glenarm on the Const of the County of Antrim, 
jrelaud. Drawn toa scale of 800 feet to 1j inch. By Wittiam BALD, 
F.R.S.E., M.R.1.A., and Civil Engir eer. 


Fig. 1. 


Plan of Harbour. 


(The dotted line D)—N. by E j. tothe Mull of Cantire—(the other dotted 
liue)—NE by EYE, to Craig of Ailsa—AAA, Low-water—BB, High- 
water—-CCC, Proposed Piet or Breakwater-—DD, Glenarm Bay—EE, Road- 
way—FF, Harbour—GG, Line of Transverse Section —H, Town of Glenarm. 


Fig. 2. Transverse Section at GG, 190 feet broad at base; drawn toa 
scale of 55 feet to the inch. 


AA, High-water—BB, Low-water—C, Top of Quay, 13 feet wide—D, Pa- 
«pel at top, or Storm Pavement —EE, Breakwater Glacis or Storm Pavement. 
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The Construction.—It is 
breakwater, from Paixe's Point to a distance of 825 feet, then with a 
cant of 380 feet in length, as laid down, drawn and described in the 
chart containing the proposed design and sections of the breakwater, 
deposited with the clerk of the peace. This work would effectually 
protect and cover about 20 acres of the Bay of Glenarm, and give 


roposed to run out a rou h pier, or 


security and shelter to trading ships of all kinds. The depth of water 
within the mole would be from 22 to 30 feet at high water ordina 
spring tides. There isan abundance of limestone, in extremely thic 
beds, lying close to the proposed site of the breakwater, easily 
wrought, and which will afford an abundanceof very heavy and large 
material, at a remarkably cheap rate, to construct the breakwater 
with, It is proposed, simply to lay down an abundance of stone 
blocks, and then to permit the ocean, for some time during storing, to 
shape down the slopes of the sea-side of the mole to the angles of 
inclination which the momentum of that element would assign to 
such materials. And for the purposes of landing and shipping of 
goods, itis intended to construct a timber wharf within the pier or 

reakwater, leaving to some future period, when the trade would 
afford the means, the facing up of the inside of the pier with squared 
masonry. Even the construction of only 300 or 400 feet in length of 
the breakwater, would enable vessels to discharge and take in car- 
goes, so that an immediate traffic would be the result of even a very 
small portion of this work being done. 

I have drawn out two estimates: one for an extension of 1,205 feet 
in length—amount, £17,312 168. 8d.; the second estimate is for an 
extension of, in length, 825 feet—amount, £11,217 2s. 5d. 

WitriaM BALD, Civil Engineer. 


RALPH REDIVIVUS.—No. XIV. 
THE LOWTHER ARCADE. 


What advantages its more successful rival may possess in regard to 
its shops, I am not prepared to say, neither is it a question of any im- Y 
portance to my present purpose, but I may assert, almost without fear 
of contradiction from any one, tbat the Lowther as far surpasses the 
Burlington Arcade in its architectural appearance, as it falls short of 
it in the degree of favour and patronage it receives from the public. 
In itself this is but very indifferent praise, since it might be greatly 
superior to the ether, and yet scarcely worthy of notice for any archi- 
tectural merit. In fact, as a design, this piece of architecture displays 
both originality and taste, greatly more so than many things which it 
is the fashion to talk of, merely, it would seem, because they happen 
to have been cried up in books, and their praises have bcen repeated 
and handed down from one book-inaker to another, without further 
examination or inquiry. 

Before, however, I touch upon the merits of this arcade, I must be 
allowed to say something in regard to the class of buildings so denu- 
minated in this country. As far as public convenience is concerned, 
most assuredly nothing could be devised more suitable to such a climate 
as ours—that is, supposing it to deserve one tithe of the ill-natured, 
splenetic grumbling it prevokes,—than a covered street, which bids 
deflance to the humours of the atmosphere, and wliere one may lounge 
and look at the shop- windows, though the rain should come down in 
torrents, or though an August sun should broil people as they walk 
eve in the open streets. Here there is no disagreeable, perhaps I 
should say, delightful variety of niud, ankle-deep at one time, and 
hovering, but, alas! not golden, clouds of dust at another. (jn the 
contrary, there is a monotonous constancy of uniform, dry, and level 
pavement, where a lady might walk without soiling a white satin 
slipper. It is this monotony, I presume, that prejudices the publle 
against such galleries, as they may very fairly be styled, more 
especially the one here under notice. 

I say, ‘‘ prejudices the public against them,” because there is some 
reason to presume they have no attraction, or else by this time we should 
have many more erections of the same kind, if no where else, in 
those places at least that seem expressly intended for them, and unfit 
for anything el-e ; for instance, the two squeezed- up alleys called the 
** Turnstiles,” leading into Lincoln's-Inn fields ; Middle-row, Holborn; 
Cranbourne-allev, and several others of the same description in Corn- 
bill and its neighbourhood, all of them very greatly frequented 
thoroughfares, and more particularly disagreeable to pass through in 
wet weather. Were these widened, and covered in, and converted 
into galleries liued witb the shops, they would, I think, be so many 
improvements; spots which one would be more inclined to visit than 
toavoid. It will, perhaps, be said that merely widening them would 
in many cases not be sufficient, some of these alleys being, if not abso- 
lutely cruoked, full of windings and turnings. To which it may be 
replied, tant mieux, since, so far from presenting any chstacle, such 
deviations from an uninterrupted slraight line would suggest many 
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aew ideas and combinations to an architect, that is, to an architect of 
any nous and taste. Indeed. much as I admire the Lowther Arcade, 
J by no means wish to behold any repetitions of the same subject, where 
there is so much scope for novelty and variety—far more, I will under- 
take to assert, than in almost any other class of buildings that can be 
mentioned. Styles that would be far too outré and fanciful for ordi- 
nary street architecture—decoration that can hardly be applied in 
exposed situations, might be employed here. Every varicty of Gothic, 
from Norman to the latest Tudor—if I may be allowed to say so with- 
out getting a rap over the knuckles for apparently confounding Nor- 
man with Gothic—the Byzantine, Lombardic, Moorish, Italian, in all 
its most picturesque and peregrine fancies, or Pompeian, with its ara- 
besque vagaries, or pure Greek, arrayed in all the ponp or its poly- 
chrome embellishment, might be resorted to at will. What displays 
of perspective might be obtained! what pictures! what painter-like 
effects! what magic witchery of light and shade! what—but this is 
raving—the very coinage and ecstacy of the brain. I am soaring on 
Pegasus—no, I have got astride on Astolfo's hippogriff, and have got 
nearly half way to the moon. 

These harum-scarum flights do not 20 for sober company ; my worthy 

progenitor; I am sure, never gave way to any thing of the kind. 
de never soared higher than a flying-fish, never frisked nor curvet- 
ted at all—at least, not more than a horse does in a mill. Therefore, 
let mc endeavour to talk soberly ; and, in sober seriousness, I would 
rather have a subject of this kind to work out according to my own 
i eas, than one of those grand affairs which seem to be of more mark 
and likelihood—at least, of far greater importance; yet which, after 
all. generally turn out to be very little better than common-place, 
magnified and displayed upon a more than common scale. 

Highly satisfactory as the Lowther Arcade is in itself, it goes very 
little way towards showing what might be made of a gallery of this 
kind, by throwing greater play and variety into the plan, by increased 
loftiness in particular parts, by a sudden expansion in one place, and 
consequently the effect of contraction in another. A central rotunda, 
octagon, or hexagon, from which different vistas radiated, would even, 
were it in itself but of moderate size, give a piquant complexity to the 
design, and provide a point where some statue or other ornamental 
ohject would produce a striking effect. Though not exactly in the 
rcs best taste, the rotunda of the Passage Colbert, Paris, is a scenic, 
architectural bit, which shows what might be accomplished in that 
way. An upper aisle of shops on each side over those below might 
occasionally be adopted, and would certainly aid very much in varying 
the character of the particular design. In short, a plaee of this descrip- 
tion is one that affurds the utniost scope for invention, contrivance, 
and taste, and also for bringing together the features and charac- 
teristics of both external and internal architecture. There is hardly 
any kind of eubellishment that might not be applied ; and since the 
introduction of asphalt for that purpose, the very pavement might be 
made to assume a decorative character, and be variegated with orna- 
mental patterns. 

But how aro such things to be done? Who is to pay for all this splen- 
dour? Taste is an exceedingly expensive and costly thing; such, at 
least, seems to be John Bul! opinion, although John is generally 
ready enough to suffer himself to be humbngged out of his moncy in 
paying double what he ought to do for, many things that have no pre 
tensions to taste at all. However, as I myself happen to have no taste 
whatever for the L. S. D. part of the business in such matters, I leave 
that ggnsideration to other heads; merely remarking, that so far from 
there being any symptoms of lack of money among our shopkeepers to 
prevent their encouraging any architectural enterprise of the kind here 
mentioned, numbers of them seem to be contriving how to squander 
away as much as possible of that commodity, without any return to 
them for it in the shape of taste, for after all the extravagant expense 
they ineur, they seldom, if ever, produce more than what is a little 
bedizened-out patch in a street or row of houses, 

Perhaps I have been somewhat indisercet—a rather blundering tac- 
tician in indulging my fancy as to what might be done, before I speak 
of what actually has been done. N’tmporte: the Lowther Arcade has 
sufficient merit of its own to satisfy as a very excellent specimen in 
itself: as a piece of design, it is in admirable keeping throughout ; 
unostentatious, it istrue, in its embellishments, but perfectly free froin 
any alloy of that meanness which too frequently gives a strangely 
poverty-stricken air to buildings that, upon the whole, affect grandeur, 

ere nothing more appears to have been aimed at than what has been 
actually accomplished, which, as matters are generally managed, is 
certainly no little praise. Thero is none of that trumpery pomposity 
which may captivate the vulgar, yet disgusts the informed. And by 
vulgar I do not mean the vulgar in rank, but the vulgar in taste, let 
their rank be what it may. Neither are there any of thosecrude whims 
and whimsies that are occasionally palmed upon usas fancy and inven- 


tion, I suppose, as for instance, that compound of heterogeneous absur- 
dities and contradictions. the front of the British Insurance-office. In 
the Lowther Arcade, on the contrary, the whole is made to appear 
perfectiy of a piece, ard the different parts so skilfully reconciled 
together, and harmonised one with the other, that what is Greek does 
not put us out of conceit with what is Italian, nor vice versa, does what 
is Italian shock us by the side of what is Greck. Without being in 
the least degree crowded, the whole design ia well filled up. In regard 
to the mode in which this passage is covered over, I greatly question 
if there be in all the country a more beantiful ceiling vista than that 
here produced by the series of small pendentive domes, upon which the 
effect of the whole, as an architectural picture, so greatly depends. It 
is true, the sides consist merely of shops; but how much taste is 
shown in the design of the front contained within each compartment, 
more especially if compared with the insufferably dowdy office-wiadows, 
and those above them, that are thrust into the grand [onic hall of the 
Post-office ! —though, I suppose, it must still be allowed to pass as 
extremely classical, because it has no admixture whatever of Italian 
or any other style—save the genuine John Bull cockney. I have 
heard, upon what I consider very sufficient authority, that the designs 
for the Lowther Arcade were furnished by a Mr. Turner. Who the 
same Mr. Turner is, I know not, but I am sure he has no occasion to 
be ashamed of his name, at least not as far as this specimen of his 
talents is concerned with it. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS II. 


“ E must have liberty 
Withal, as large a charter as the winds 
To bluw on whom I please.” 

I. Very few architects, I am sorry to say, appear at all to perceive 
the policy of diffusing a taste for, and some knowledge of, their art 
among the public. On the contrary, many have endeavoured, as far 
as in them lay, to deter non-professional persons from attempting to 
take it up as an agreeable study, by involving it in as much mystery 
as possible, and representing it as one that demands nothing less 
than a thorough acquaintance with the practical as well as the theo- 
retical branch of it. This is not only decidedly foolish, but also 
untrue, and at variance with the common-sense course adopted in all 
analogous cases. You may allow a man to be an excellent judge of 
cookery, although you entertain so poor an opinion of his actual skill 
in it, that you would not trust him to dress a beef-steak. He may be 
a profound connoisseur in music, although unable to compose a single 
bar; a supreme authority in matters of painting, though he never 
puta priere upon his thumb; an oracle in matters of sculpture, 
though utterly ignorant of the processes of it; yet, if he ventures to 
meddle with architecture, to pretend to have an opinion of his 
own in regard to it, the chance is that he is scouted at once as a 
mere amateur, a conceited gentleman just capable of drawing out 

retty-looking things on paper, and perhaps hardly capable of that. 

f, indeed, destitute of all practical Iaosiedgs such a one assumes 
to himself the power of doing more, he very justly deserves to be 
treated asa shallow pretender, but surely not else. Did architects 
clearly sce their own interests—I do not mean their own individual 
interest, because in many cases that may be best served by the 
greatest quantum of ignorance on the part of their employers, but 
the interest of their art—so far from discouraging amateurship, they 
would endeavour to render the whole publié amateurs; because, un, 
less there be something very peculiar and anomalous in regard to ar, 
chitecture, it should follow that the greater interest people in genera] 
take in it the greater relish they have for it, and the better they com. 
prehend it, all the more likely are they to encourage it, and to en. 
courage it with a proper feeling. Asa body, therefore, the profes. 
sion ought to do everything in their power to create and foster such 
taste; not only not to check it, but to encourage it with the utmost 
solicitude. At any rate, if they do not care to do so, they have no 
rght to reproach the public with that ignorance, and consequent in- 
dilference in regard to architecture, which they themselves may Le 
saig to keep up, because they do nothing towards removing it. After 
all, of what are they afraid? Are they really apprehensive that the 
pue would find ont how very little talent, or original ability of any 

ind, is to be found in many buildings which, though they rank high 
as edifices, are entirely the work of the hands, not of the mind; tn 
fact. do not require more, if even so much, contrivance and inteli- 
gence as is exhibited in many mauufactures, which, nevertheless, are 
held to be purely chua 

II. Among those whimsical absurdities to which custom reconciles 
us is that of inscribing the name of the architect and the date of a 
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building, not where they can be seen, and convey such information at 
a single glance, but where they must remain unseen for ever, namely, 
on the foundation-stone. Surely this practice must have been of 
Irish origin, since a more blundering one, and one more contrary to 
apami common-sense, can hardly be conceived. It is all very 
well to bury under ground the names of lord mayors, or other official 
worthies and dignitaries who assist at the ceremony of laying the first 
stone, because it matters not how soon they and everything relating 
to the childish silver trowel part of the business are forgotten; but 
that there should ever be any mystery, or room for doubt, as to who 
was really the architect of a building, when all uncertainty might be 
obviated by a mere name and date, ìs quite preposterous. Besides 
which, it is very likely to happen, and often does happen, that a 
structure is either rebuilt, or nearly, on its old foundations, and in 
such cases what becomes of the veracity of the inseription on the 
foundation-stone, should it ever come to light at all! Of this we 
have two notable instances in the Custom-house and the College of 
Surgeons, one of which has been, though only partially, altered so 
greatly for the worse from its original design, bad as that design was; 
and the other so metamorphosed from its original ugliness,as to be no 
longer the same buildings they first were. Had architects invariably 
madc it the practicctoaffix theirnamestotheir works, we should now be 
at np loss to know who we are indebted to for those noble fabrics of 
olden time, which nre the admiration of all. Why it should not be 
done I do not understand, when every engraver put his namc to the 
plates he executes. Neither would there be any occasion that the 
architect’s name should be ostentatiously displayed; for were it cut 
merely on the lintel orarchitrave of a door, the plat-band above a 
basement, or some member of that kind, it would not obtrude itself 
on the eye, nor discover itself till souglit for. 

III. It looks somewhat like inconsistency, that at the very time 
they wish architecture should be ranked as one of the fine arts, pro- 
fe»-ional men should lay so much stress as they do, not merely upon 
the practical but upon the mere basiness-like part of it. Should you 
happen to express your surprise that Mr. Such.a-one obtains so 
much employment, when he has on no single occasion shown any 
talent, peripe the reply will be, * Oh, but he is a most excellent 
man of business ;" the plain English of which is, that let architecte 
fancy themselves what he may, the public consider them in no other 
light than tradesmen; and in nine cases out of ten the publie may 
be perfectly right. By no means do I assert that talent never finds 
*mploy ment, but it will, I believe, generally be found that it is the 
very last thing that recommends a man to it. 

IV. That the Elizabethan style possesses historical interest I do 
10t dispute, but that it offers any beauties or advantages torecommend 
t asa mode of urchitecture is what I must be allowed most flatly 
o deny. Its only principle ia the disregard of all architectural prin- 
tiples, and of all artistic feeling. ery seldom do we meet with 
nything in it that can be termed really good, even estimated accord- 
ng to what may considered the leading taste of the examples them- 
elves ; or if there happen to be some particular feature that satisfies 
he eye, it i» a mere solitary bit in the composition—although it is 
ather an abuse of term so to employ it—without anything to har- 
nonise with it. Besides which, notwithstanding their licentiousness 
f design, the examples of this style betray great dearth of ideas and 


soverty of imagination; for, be it observed, there is a most wide dif- | 


erence between whimsies and fancies and faucy itself. I have met 
vith some people who, in aiming at being amusingly lively, have 
mly been impertinently frisky: nor is it a small degree of awkward 
riskiness that characterises the style in question, and causes it to 
pear even more dull than it else might. It is no more than right 
aat we should know what it really was; but its examples ought to 
e held in terrorem, certainly not for imitation, except it be that spe- 
ies of imitation which enablesan artist to appropriate what is availa- 
ne for better purposes, rejecting all the dross. Yet those who have 
f late served up this style to us have generally taken care to give us 
arbage and all, Certainly no one has hitherto attempted to discri- 
ainate between its best and worst qualities, or to point out what it 
fers for En to our present purposes; since, leaving taste 
ntirely out of the question, it has nothing whatever to recommend it 
s a mode of building adapted to our present habits and tastes ; cer- 
ainly nothing on the score of comfort and convenience, on that of 
conomy perhaps even less, since it is only lavish profusion of de- 
‘oration that can conceal its native ugliness. I may be told that it 
~ a truly national style, that of our ancestors: national nonsense ! 
šo were trunk-hose and cumbersome ruffs at one time our national 
tress, yet what man—I do not say of sense, but in his senses—would 
vear them now, unless dctermined to establish for himself, at all 
inzards, a character for singularity? We do nothing else like our 
incestors; then why, in the name of common sense, should we put 
sarselves into their most grotesque and unseemly architectural 


fashions? I have been led to these remarks by looking over the first 
number of Richardson’s “Architectural Remains;" which work 
professes to give only the choicest specimens of the Elizabethan pe- 
riod ; and is therefore likely to effect good, by exposing the unmitigated 
deformity that prevails even in what we must presume to be com- 
Di dd pure in taste, and happy in invention. It is a pity Mr. 

ichardson, who, of course, thinks very highly of John Thorpe's ar- 
chitectural taste, should not think sufficiently well of John Britton's 
literary taste as to take that learned sexagenarian's dedication to the 

ueen as a model for his own. In regard, however, to the style—I 

o not mean of sexagenarian's dedications, but of Elizabethan ar- 
chitecture—I conceive it would be a far nobler object of ambition in 
the profession to aim at forming what might hereafter be distin- 
guished as the Frctorian, than to content themselves with aping what 
is called the Elizabethan. 

V. Gwynn’s “London and Westminster Improved” is pretty well 
known to every one by name, but it is not, perhaps, so generally 
known that that writer is apt to be occasionally rather satiric. 
The following remarks, for instance, are somewhat in the spirit of 
Boz. “ The powers of inventive genius are at this time so very little 
attended to, and the examples of Greece and Rome so firmly esta- 
blished, that nothing more is required to model a youth of moderate 
parts into a complete architect, than to put him apprentice to a briek- 
layer, mason, or carpenter, under whose tuition he will acquire the 
great art of scoring straight lines, and setting off their proportions by 
scale and compasses, His servitude being ended, thus accomplished 
and furnished with the rudiments of architecture, he may be rent to 
Rome, and after he has spent the u-ual time for traversing that city, 
he may cause it to be inserted in the London papers, that Mr. Trowel, 
the celebrated architect, on account of his vast abilities, has had pro- 
digious honours conferred upon him, and that he shortly intends to 
revisit his native country, to which he will no doubt do infinite ho 
nour.” This, it must be allowed, is tolerably Bozztsh, and convinees 
us that quackery was understood before our own time. ‘‘ But to he se- 
rious,” he continues, “ where is the necessity for this parade of going 
to Rome? Is there a building, or even a fragment of a building in 
Greece, or Italy, of which we have not accurate draughts and mea- 
sures? and is it not from these resources that every modern building 
is compiled, without variation, and without the least attempt at no- 
velty orinvention? It is very much to be questioned, if such an 
attempt was to be made, whether a thorough-bred connoisseur would 
vouchsafe to bestow a second look upon such a design." That 
Gwynn must have been a brave fellow! And yet, he might as well 
have “ whistled to the winds," as attempt to correct the inveterate 
pedantry of “ thorough-bred connoisseurs,” and the servile common. 
place routine of architects. What inconceivable magnitude of talent 
it must require to be able to follow a pattern, and make an exact copy 
of columns, and things of that sort! Is not that exactly your opinion 
“My Public"? Aye, to be sure it is. 


PLAN FOR A HARBOUR AT HASTINGS. 
BY A SERIES OF PROGRESSIVE IMPROVEMENTS. 
By Joun Rooxe, Esq., Author of “ Geology as a Science,” &c. &c. 
Applicd to Engincering. 


The plan of a harbour for Hastings, noticed in “ The 
Civil Engineer and Architect’s Journal,” vol. 1, pege 338. peng 
closely associated with the course of the tides in the British Channel, 
so must the tideway be first considered; as upon the influence of 
these tides, and the projections of land upon the line of shore, 
depends the success or failure of artificial works for the shelter of 
sea vessels. To the deeps of the Atlantic Ocean, the origin of tidex 
in the British Channel may be distinctly traced; the line of tidal 
current is, therefore, from the westward, terminating in the strait of 
Dover, and there meeting the opposing balance of a tidewave from 
the North Sea. In the western section of the British Channel, the 
force of flood tides propelled eastward by a powerful pressure from 
the Atlantic Ocean, as a result of fluid action, drives beds of shingle 
forwards, wlich are necessarily deposited in the eastern section 
thereof, since the force of the reflux tides is less than that of the 
flux tides. As Hastings is situated in tlie eastern section of the 
British Channel, and not far distant from the terminus of a tidewave, 
which has a general course parallel to the trending of the shore, so 
shingle has a decided tendency to drive eastward, and convert 
harbours lying in its course into what have been designated“ shingle 
traps.” The cause of this result is plain. If the North Irish 
Channel, where the tidewave is continuous, be compared to the 
eastern section of the British Channel, where the tidewave temr- 
nates, we observe a marked difference. In the one, drift is propelled 
onwards, and deep water preserved, because a continuous scour 
prevails; while, in the other case, the scour terminates, and the dift 
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is deposited. It is by observing these results, that in planning a 
harbour for Hastings, we ascertain the general laws by which the 
engineer must be guided. 

Ye may now restrict our observations to the localities of the 
English coast, along the British Channel, and, passing from Land's 
End up to the Isle of Portland, we see that the Chesil Bank is the 
first decided accumulation of drifted shingle. The projection of this 
isle, however, forcing the tidewave southward, causes it to run north- 
ward, again, with great force, and scour out the Bay of Weymouth. 
We next observe the Isle of Wight taking the position and form of a 

eological deposit, projected from the headlands of St. Alban’s and 
urlestone ; and opposite the great fresh-water drain of Southamp- 
ton Water. 1n Swanage, Studland, Tollande, and Colwell Bays; 
and in the Solent, Southampton Water, and Spithead, a deflection of 
the tideway on shore, and, according to an angle of incidence, 
operating in conjunction with the Isle of Wight, has preserved deep 
water, and a continuous navigation. Between Selsey Bill an 
Beechey Head, we observe another of those undulations seaward, 
and deflections on the line of shore again, which have more or less 
preserved Contino i deep water. Beechey Head having driven 
the tideway southward, necessarily causes it to run on shore again, 
according to the angle of incidence on which it has been pressed 
seaward, whence we are able to assign a distinct cause for the pre- 
valence of permanently dee water in Pevensey Bay, and up to 
Hastings. This may be regarded as so far encouraging for the success- 
ful construction of t pes Dots proposet whilethe influence of the Isle 
of Wight on the navigation of the Solent, pape kt Water, and 
Spithead, gives an exact model, on a large scale, Ie ectly applicable 
for planning a harbour, on reduced proportions, for Hastings. In so 
much the Bay of Hastings resembles that of Whitehaven, as scoured 
by the headlands of St. Bees in south-west gales; one of those places 
where (see vol. 1, page 337, Civil Engineer and Architect's Journal) 
in the plan of a harbour, “our best engineers have been baffled, and 
all their operations disconcerted.” Why? Because they failed in 
combining and preserving smooth water, and an adequate tidal scour. 
Mr. Tait’s plan for forming isolated harbours proposes to meet the 
objection arising from the drift of shingle. But as there is no tidal 
scour provided for, though shingle were disposed of along shore, 
might not silt eventually choke such a harbour up? The uncer- 
tainty of the plan, its obvious expensiveness, its distance from the 
shore, and an exposed locality, however ingenious and able the 
scheme may be, involve objections which are more easily started than 
answered. Were his plan, nevertheless, provided with a double en- 
trance, under the terms which prevail in the instance of Hastings, 
a requisite scour might be insured, a main objection obviated, and a 
harbour of isolation brought nearly in communication with the town. 
In the first place, therefore, taking the features of the Isle of Wight 
as the model of a protected tideway and harbour for Hastings, the 
following plan might answer the means of expenditure and the pur- 
poses anticipated. Even its failure in part, by carrying out further 
works on the dotted lines, would give ìt all the advantages of the 
double harbour system, an interior scour, and that of isolation. a, a, 
the west and east walls; b, the breakwater. 


In the foregoing outline, it is proposed that each succeeding step of 
the plan shall be determined grund according to the practical re- 


sults previously shown. In the first place, the breakwater 6 would 


be constructed when a scour would commence, of which the extent * jobbing superintendents. 
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and direction should be closely watched. Next the west and eas 
walls might be commenced and carried out according to the opera 
tions exhibited by the progress of the work. These finished, the in- 
terior scour of the harbour, if insufficient, weuld suggest the exter- 
sion of the breakwater still further along the dotted Tine d, until the 
scour within the harbour should be sufficiently powerful, by wbich 
the plan of the harbour would bear a resemblance to the Isle of Wigh: 

ressing upon the waters of Southampton, the Solent, and Spithead 

he scour thus established would then determine the position and 
figure of a quay on the side of the dotted line c; and if these variou- 
works, when combined as a whole, should fail in affording a harbear 
of refuge, then the dotted line, e, might be built in addition, and thus 

ive an inner harbour, g, and an outer harbour, f, or partly an isolated 
iarbour. Thus vessels taking refuge in the one, could be suls- 
quently towed into the other by a steam-tug, if required ; and docks 
might then be added as a security and convenience to the whole. On 
the plan here detailed, the entire works would be determined by 
practical results, errors would be corrected, and no step in the pro 
cess need be regretted or retraced. 

What has been here sketched out must, however, be considered 
merely as a free outline, subject to remodification in its details, rather 
than as an absolute or invariable plan. The convexity of the curved 
line, b, is intended to scour and preserve deep water along the line of 
the concave curve opposite thereto, marked c; and if the run of 
water along these curved walls were too powerful, such defect migh: 
be mitigated by adding undulating jetties at the dotted points, 4 /. 
Ever keeping experimental results in view, the spaces of the ev- 
trances, j and &, and those of A and i, if called for, might be in some 
measure determined by such a rule. 

Though the harbour, g, might appear somewhat exposed to either 
eastern or western gales of wind, om having double entrances, yet 
the smoothness of regulated water flowing in continuous lines obvi- 
ates its rebound, and more than compensates the security which a 
single entrance affords. The breadth of water within the harboor. 
g, exceeding the space of the entrances, jand k, smooth water and 
an accumulation of silt would be a more likely objection than the 
excessive force of a passing and onward current. A material advan- 
tage in disposing the lines of walls in curves and diagonally, in place 
of at right angles to the course of the tideway, would be that of 
smoothing the water, easing the various works, cheapening thei 
construction, and augmenting their security, besides directing the 
force of the tidewave on those points mainly where a scour might be 
desirable, and giving the greatest Gepth of water along the proposed 
line of wharf. 


SCHOOL OF CIVIL AND PRACTICAL ENGINEERING, 
AT THE Scorcu. Navar AND MILITARY ÁCADEMY, EDINBURGR. 


We had prepared last month an account of the Engineering Sohoolat 
Edinburgh; but the pressure of other matter compelled its delay. We 
are now, however, by the kindness of T. Compton, Esq. (formerly of 
Woolwich), the Professor of Civil Engineering in the Academy, 
enabled to give a better description than would otherwise have been in 
our power. The class of civil engineering has been in activity since 
November, 1895, and consists of the departments of mapping sod 
plan-drawing, construction, practical surveying, and administratice, 
or the mode of making out epecifications and estimates. The clas 
is actively employed in summer in surveying the most interesting 
localities in the neighbourhood of Edinburgh; and its suecess under 
its able conductor has been such as to lead the directors to form a eles 
for practical engineers. This is to be divided into the sections of drar- 
ing, pattern- making, monlding, and casting; millwright- work, theory 
and construction of steam-engines, miscellaneons machinery, bolle- 
making, and locomotive machinery. The course of instruction $n this 
latter department is intended to be three or four years; and the terms 
thirty-two guineas the first year, twenty-four guineas the secood, 
twelve guineas the third ; and, if a fourth, six guineas; the fees pay- 
able quarterly, in advance. These terms are high; but, shops 
the institution, proceeding on a practical basis, is calculated to effect 
much good. We should wish, however, that it was in the power of 
the directors to place the institution within the reach of mechanies; 
as, with great liberality, they have thrown the school open to amateun 
at three guineas per quarter. We think that it is well worthy of the 
attention of the directors to make instruction in the steam-eo a 
part of the course of their navai pupils, aud also to afford facilities for 
the instruction of steam-boat engineers, which would be a more 
efficient measure for preventing accidents, than any quack fawe and 
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OBSERVATIONS ON THE IRISH RAILWAY 
COMMISSIONERS’ REPORT. 


With no unfriendly feeling either to the Irish Railway Commis- 
sioners, or to those professionally connected with them, we again make 
further observations on the Irish Railway Report, as a public document 
executed at the expense of the people. 

Does not the following suggested distribution of railroads through 
Ireland exhibit a spirit of favouritism and partiality, when, for the 
southern division of Ireland, the Railway Commissioners have laid out 
359 miles of railway, estimate 5,317,884/., and for the northern 152 
miles, estimate 2,336,2587. ; while no railway has been laid out for the 
centre of Ireland, nor for the wliole province of Connaught ? 

In the September number of this Journal we took a general view of 
the Report ; we showed that the general system of railways laid out 
ihirough Ireland by the Commissioners was wrong ; we.also showed in 
correct detail numerous errors, both in the maps, plans, sections, and 
gradients, such as were sufficient not only to destroy the reputation of 
the work, as to its accuracy, but even affecting the very characters of 
the individuals who had incautiously compiled and published so erro- 
neous a document. Those numerous and serious errors were laid 
before the public through the columns of our Journal six months ago, 
und have not been questioned or replied to in any published works to 
our knowledge, by any of tlie commissioners or their friends, no, nor 
even by the grandson of Charles Hutton, nor the eleve of Telford, 
deeply and seriously as it affects both of them, the Railway Commis- 
sioners, and even the Government, after an expenditure of nearly twenty 
thousand pounds, and a loss of more than two years' time. 

We ask, what will the engineers of France and of Amcrica say in 
examining such aninaccurate production? Will they not justly exclaim, 
Behold, the people in the country of Newton, of Napier, and Maclaurin, 
are now so reduced in scientific acquirement, that they are not able to 
work accurately the simple operations of decimal arithmetic? Is it not 
homiliating to think that among the ruers of this great empire that so 
few individuals of scientific acquirement are to be found? Sir Davies 
Gilbert and Lord Oxmantown are men of science; the former has 
now nearly reached the maximum age allottedto man, while we regret 
that political influence has swept tlie latter from that position in the 
councils of the sovereign and the country which liis talents and acquire- 
ments so pre-eminently entitled him to occupy, for to aid tlie advance- 
ment and the progress of those interests connected with the works of 
science and improvement, whicli so few could comprehend and nnder- 
stand so well among the representatives of the country. We are happy 
to have an opportunity of testifying our great regard and esteem for 
Lord Oxmantown, not only as a cultivator of science in its highest 
brancbes, but also of his devotion to the prosecution of practical me- 
chanics. Hasnot one of the most distinguished savans of the empirede- 
clared—"^ That the sciences and the arts of England are in a wretched 
state of depression, and that theirdecline is mainly owing to the ignorance 
and supineness of the Government, to the injudicious organization of 
our scientific boards and institutions, to the indirect persecution of 
scientific and literary men, by their exclusion from all the hononrs of 
the state." And has it not been truly said that—“ The young diplo- 

of the American States was raised into distinction when Franklin 
took upon himself the functions of her ambassador, and France was at 
the zenith of her glory when the Marquis La Place was President of her 
Conservative Senate, Lagrange a Peer of France, and Carnot her 
Minister of War." 

A few leading articles have appeared from time to timein the minis- 
terial papers, praising the Irish Railway Report, but the aequirements 
of the editors of newspapers are such as to exclude them from being 
able to review such a work, and to those who understand such subjects, 
those leading articles must appear to have been put forward by the 
commissioners and their friends, to support their very objectionable 
system of Irish railway projects. It isremarkable that the government 
of the country fonnd it necessary to employ a gentleman to travel 
through Ireland for the express purpose of praising this railway 
report, at various public meetings which had been held in that country 
Cd oe was actually acknowledged pnblicly by the individual so 
employed. è ! 

The * Quarterly Review” for Jannary, 1839, contains an article on 
the Report of the Irish Railway Commissioners; but jt contains nothing 
tat had not been previously published or well known before, and it is 
ouly remarkable for introducing a vast variety of subjects totally irrele- 
vaat to the one it professes to discuss. We beg to observe, that Mr. 
Datid Stevenson never was at New Orleans, and that the information 
regarding the steamers at New Orleans, which the * Quarterly Re- 
view” quotes at page 6, is from the pen of Captain Basil Hail, who 
hed visited New Orleans, and not from that of Mr. Stevenson, who 
had mot been there; the statement of tha ‘' Quarterly” js, therefore, 
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not correct. The observations made on the democratic institutions of 
the North American Republic at page 25, are not only quite unworthy 
of the intelligence of the age, but they are, in our opinion, unfounded 
and untrue. The property of the people of the United States of 
America is ust as secure as that of the people of any other country. 
The laws which govern the free and inde Len dent states of the North 
American Republic are more likely to spread through the great 
American continent than those ‘of the arbitrary and despotic govern- 
ments of Europe; in all likelihood those principles of freedom which 
have been spreading so widely for the last 50 years, will yet be ex- 
tended much more, and ameliorate the condition of the human race in 
the most remote and distant regions of the eartb. Matters of a political 
kind we do not profeas to discuss, and we regret to do so in any 
manner; but our excuse is, that for the American people of the United 
States we entertain the highest respect, and we therefore do not like 
to see them and their institutions calumniated in pages which profess 
and avow to be consecrated to the discussion of a scientific subject, 
and which our avocations oblige us to notice, and more particularly as 
an attempt will be made to convert the Irisli railway monopoly into a 

litical state job ; it therefore becomes a sacred duty with us to expose 
it to the fullest public animadversion. 

* We conceive tlie principal question iu this inquiry to be—Does 
the report emanate from persons possessing, in the opinion of Europe, 
the requisite qualifications ? Ve have, accordingly, taken some 
pos to inform ourselves upon this subject."—Quarterly Review, 

ecember, 1838. 

The aecount given by the “ Quarterly Review" on this very im- 
portant matter, has established, in the clearest manner possible, that 
none of thaJrish Railway Commissioners had ever executed any kind 
of railway works; and it therefore cannot fail to appear to those pos- 
seased of practical knowledge in railway engineering, that the nomina- 
tion of such a railway board was a very extraordinary proceeding on 
the part of the executive ; to depute such men to legislate on matters 
they never had been previously acquainted with, was certainly, to say 
the least of it, not an arrangement either consonant to reason, nor 
creditable to the wisdom of the government of this country. When 
the legislature had deemed such a commission necessary to lay out a 
system of railways for Ireland, why were not individuals of the highest 
practical skill in railway engineering, totally unconnected with Ireland, 
selected for such a purpose? And this service, we affirm, could have 
been accomplished in four months, and the reports, sections, plans, 
&c., might have been with ease delivered in less than eight months, 
while these Railway Commissioners required nearly two years, involving 
in its consequences a loss of three years to Ireland jn the progress and 
extension of railways, inflicting a deep and lasting injury upon her 
prosperity, and the unemployed population of that country. 

We are advocates that great works of national utility should ori 
ginate with tbe people—we are inimical, in the highest degree, to legis- 
lative interference with anything, from the making of a steam-engine 
to that of the smallest article; we conceive it is the duty of a wise 
and a paternal Government to aid and assist public companiesin their 
exertions and endeavours to execute works of public utility: but, on 
the other hand, if a Government once assumes the mantle of general 
manufactnrer of steam-engines, engineer-general of railroads, &c., 
under an act of the legislature, then the rights and interests of all the 
industrious classes are directly invaded, a monopoly set up, and the 
spirit of enterprise, of invention, and improvement ceases, and all those 
vigorous trading impulses which have so eminently contributed to the 
wealth and to the prosperity of all free and enlightened countrics, but 
particularly the great advantages wbich would result to Ireland by the 
introduction of English capitalists. We deny the right of the British 
Government to step in at the eleventh hour and interfere, except ro 
far as the public interests may require, with either the English rail- 
way companies, or even those of Ireland, which have been formed, 
by men who have, in England, Scotland, and Ireland, congregated 
together, subscribed and. risked capital, called: into existence a 
new power, executed the most stupendous works with the most 
trinmphant success, and all without the aid of a Royal commission. 
Will not the Government of this country read a lesson of wisdom 
from past events? Has not steam navigation across the Atlantic 
Ocean been achieved in the most satisfactory manner by private enter- 
prise? Have not the river navigations, and also the whole of the canals 
of England, been executed by companies? Are not all the steam- 
vessels which cover, not only the British seas, but also those of 
Europe, entirely due to the successful enterprise of companies? 
And have not the noblest engineering works in the world been aceum- 

lished by private companies? Look at the bridges of Waterivo and 
 achwark: they will prove that the people are quite ‘capable of exe. 
cutipg works as stupendous and monumental as the pyramids of Egypt, 
but of a much more useful and noble kind. We are thoronghiy con- 
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vinced that wherever works of a public nature have been executed b 
the Government, they have not only been inferior to those now named, 
but they have also been attended with much more expense than if 
wadertaker by private enterprise. If we look at the imperfect execu- 
tion, and unfnshed state, of the Caledonian Canal, after an expendi- 
ture of one million sterling, and thirty-five years of time, it is really 
not calculated to inspire people with confidence in the executive of 
the country, as either being the best or most competent authority to 
execute public works. Or, again, at the suspension-bridge erected 
over the straits of the Menai, a structure strongly characterised by its 
mferiority of strength and durability, as compared to those bridge- 
works erected either in ancient or modern times. "This fragile and 
perishable work was constructed under Royal authority, and which 
the passing breeze not only dismantles and renders impassable, but is 
also fast consuming its strength by the vibratory motions to which it 
is constantly exposed, as well as the never-ceasing oxidation of the 
material which forms the main and imposing feature of that structure. 
The expense of the Holyhead-road and bridges is stated in the ap- 
pendix, p. 366, of Sir Henry Parnell's book on roads, at £759,710. 6s. 
11d. sterling, and the expense of the execution per mile of the road is 
from £4,000 to £5,000 sterling, and the tolls upon that road are 
much higher than upon any other road in England. We are not 
aware that Government toll-roads or Government steam-boats are 
cheaper to travel on, and voyage in, than those of private companies. 
For example, the fare from Dublin to Liverpool, in her Maari 
steam-vessels, is from five to ten shillings more than what is c 

by the Dublin Company's steamers from the quays of Dublin; so 
much for Government cheapness. 

It is not only painful to contemplate tlie odious monopoly of govern- 
ment in the post-office department, but it is really extremelf injurious 
to this great commercial country that the postage of letters should 
be overwhelmed with so high a rate of duty. What insanity then to 
talk of the governinent of this country becoming constructors of railroads 
and carriers of passengers. “ Legislation is not health but human 
welfare ;" and the government of Great Britain has quite enough to do 
in legislating for this great empireand the colonies thereunto belonging, 
without interfering with projects which should be left entirely to tlie 
enterprise of the people under proper legislative restrictions for the 
good of the public. 

Looking at France, one of the most powerful nations in Europe, and 
where by arbitrary authority the public works of that country had been 
placed under the controul of the state ; are tliose works, we ask, more 
substantially executed, or kept in a better state of repair than those of 
Great Britain? Is it not allowed by every person who has travelled 
through England and France, that the roads of the former country are 
much better than those of the latter, and that the superiority in the 
velocity of travelling in Great Britain is well known and admitted to 
oo that of any other country. It isalso remarkable that our bridges, 
docks, harbours, canals, aye and also our railways, are, we venture to 
lay with pride, the most substantially executed, and the grandest works 
of the kind that the people of any nation in the world has yet executed. 
These noble engineering works astonish all travellers who have visited 
Great Britain; they announce the genius and enterprise of not only a 
great, but that of a free people, whose unparalleled activity and intel- 
ligence have not been fettered and withered by legislative enactments 
in tlie promotion of commerce, the increase of our national wealth, and 
the consequent greatness of this empire : and this may be justly at- 
tributed to Pent freedom being allowed to every kind of private eu- 
terprise under parliamentary regulation. 

et us examine how far the Raitway Commissioners have been able to 
lay out a judicious system of railroads tor the southern division of 
Ireland, and whether they have been able to de co upon better levels, 
and at a less expenditure of mileage than private companies. 

First, to connect the cities of Dublin, Kilkenny, and Limerick, the 
following will show the extent of mileage and the gradients. 


Length of mileage by the Railway | Length of mileage by the Com- 
Commissioners’ lines. panies' lines. 

M. F M. F. 

Dublin to, Limerick cha- 198 4 Dublin to Limerick, cha- ul o 
teristic gradient yhy teristic gradient 345 

Branch to Kilkenny, cha- 96 4 Branch to Kilkenny 743 28 0 

teristic gradient 43; . 
155 0 139 0 
Difference in favour of the Companies’ lines 16 0 


Hence it appears by these facts that the system of railways proposed 
by the Companies to connect Dublin, Kilkenny, and Limerick, would 
be sixteen miles shorter than the length of those railways proposed and 
recommended by the Railway Commissioners. 


Again, taking Dublin, Kilkenny, Limerick, and Cork, and comparing 
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the number of miles of Railways which will be required to connect 
them, first, by the system proposed by the Railway Commissioners, and 
secondly, by the Companies’ system. 


By the Railway Commissioners’ By the Companies’ system. 


system. 

M. F. M. F. 
Dublin to Limerick 198 4 | Dublin to Limerick 11) 9 
Kilkenny branch 26 4| Kilkenny branch 28 0 
Cork branch 76 7 | Cork branch 68 4 

Small Southern branch at i 13 0 

Donahill 

244 4 207 4 
Difference in favour of the Companies’ lines 87 3 


Here again, in comparing the COPA lines of proposed railways 
with those laid out by the Railway Commissioners, there would be a 
saving of 37 miles 3 furlongs by adopting the Companies’ system, which 
is very serious, viewed both as to the first expense of construction, and 
afterwards in working those lines of railroads. 

We shall now exhibit the distances to be travelled in going from 


Dublin by Limerick to Cork, from Dublin to Kikan, and from 
Limerick to Cork, &c., by the Commissioners’ lines and ulso by those 
proposed by the Companies. 
Diff. in 
favour 
Bythe Railway Commissioners’ lines By the Companies’ lines of Com- 
panies' 
lines. 
M. F. M.F. M.F. 
Dublin to Limerick 198 4 | Dublin to Limerick 111 0 17 43 
Limerick to Cork 98 24 Limerick to Cork 68 4 29 6j 
Dublin to Kilkenny 82 0 | Dublin to Kilkenny 75 0 70 
: n Dublin to Limerick 
Dublin toLimerick & Cork226 63 1 Cork 179 4 47) 


Dublin to Waterford 144 2 |Dublin toWaterfordl03 0 4! 2 


The direct distance from Dublin to Cork by the Commissioners’ line 
not passing through Limerick, would be 169 miles 5 furlongs; by the 
Company’s line, passing through Limerick to Cork, would be 179 miles 
4 furlongs ; difference in favour of the Commissioners’ Jine 9 miles 7 
furlongs. Looking attentively at the above table, and also at the map 
of Ireland, it will appear that the Companies’ lines possess many ami 
great advantages over the Railway Commissioners’ system of railwavs 
as laid out in the south of Ireland. 

It appears by the Railway Commissioners' maps that a railway has 
been delineated on the map from Clonmel to Wnterford, but in ex- 
amining the estimates, it does not appear that i item of expense is to 
be found for constructing the continuation of the railroad from Clon 
mel to Waterford, distance 26} miles, which, at 10,0001. per mile, would 
be 262,500/., which is a serious error committed by the Railway Cow- 
missioners ; for it is not pessible to think that they ever thought of ex- 
cluding tlie ay aed Waterford from the benefit of railway communica- 
tion. Inthe Railway Report, appendix A, No. 1, page 11, it is there 
stated that no survey was made of the Limerick and Waterford line for 
the Commissioners further than Clonmel. This is certainly an extra- 
ordinary admission as regards the city of Waterford, containing 30,000 
inhabitants, having an excellent port, an immense shipping of both 
ane and steam vessels, and an export trade of more than two millions 
sterling. 

In looking over the Railway Report we tind it stated at page 41, that 
the distance from 


Dublin to Cork is 166 miles 5 furlongs 


.. to Limerick 125 4 
.. to Waterford 141 2 
e. to Kilkenny 79 0 


These distances are all incorrect, for in looking over, the sections, the 
zero of mileage js placed three miles from the Dublin Post Office ; and 
therefore three miles should be added to each of the above distances ; 
for example Cork is 169 miles 5 furlongs from Dublin according to the 
figured sections given by the Railway Commissioners, and not 166 mile 
5 furlongs, &c., &c. 

At pages 104 and 105 of the Irish Railway Report, the powers of four 
locomotive engines are given. Tlie diameter of the cylinders, the length 
of stroke of the pistons, diameter of the wheels, and the weight of the 
engines and tenders have also been stated. 

* Now the whole power of these severa! engines is found by multi- 
plying the area of their respective pistons by the pressure (64.7lbs.,) and 
then reducing this product to the circumference of the wheel." 

“In this way it will be found that the whole power is:— Class fist. 


839.] 


$255bs.; class second, 2488lbs.; class third, 23371bs. ; class fourth, 
20901bs.” 

We have examined those calculations but have not found one of 
them correct. 


Crass 1. 

3:1416 x 54 = 169.64, circumference of wheel, 

14? x :7854 x 2—307:876, area of 2 pistons, 

2 x 16 — 32 inches, length of double stroke, 

307:876 x 64'7 = 19919°62896, force applied on the pistons, 
16964 
=a 
1991962896 


5301 


= 57301, ratio of the velocity of wheel and piston, 


= 9757'71lbs. power applied to make the engine 
advance. 
Crass 2. 

12% x :7854 x 222 226'195, area ef 2 pistons, 

996:195 X 64:7 = 14634:816, force applied on the pistons, 
31416 x 60 
exile 
14634:816 

5:890 


= 5/890, ratio ofthe velocity of the wheel and piston, 


= 2484lbs. power applied to make the engine advance. 


Crass 3, 
11? x 77854 x 2 — 190:0668, area of 2 pistons, 
1900668 x 647 = 12297-32196, force applied on the pistons, 


3:1416 x 60 ; : 
“aie = 5'236, ratio of rhe velocity of wheel and piston, 
1229700196 == 2348lbs. power applied to make the eng iue advance 


Crass 4. 
112 x °7854 x 2 —:199:0668, area of 2 pistons, 
190-0668 x 64'7 == 12297-32196, force applied on the pistons, 


—_— = 5'890, ratio of the velocity of wheel and piston, 
2x 
ne 20871bs. power applied to make the engine advance. 


“ The gradients also, on the regulation of which so mucli depends, 
both in respect to the original cost and the ultimate value of the rail- 
way to the country, have been carefully gone over by one of the com- 
missioners, in conjunction with the engineer, and in consequence 
several material alterations were made, which have much lessened the 
amount of the original estimate, without affecting; in an important 
manner, either the Tapuy of intercourse or the commercial advantage.” 
—-Page 37, Railway Report. 

In the September number of our journal for 1838, we printed a list 
of sixty-five errors fonnd in the gradients, and upon a more full 
examination there will be found at least from forty to sixty more ; this 
clearly shows that very little care or attention was bestowed by the 
commissioner and engineer who had examined and gone over the 
gradients ; indeed, the very numerous errors found in the gradients are 
destructive to the character and accuracy of the Railway Report and 
Sections, although 

* My Lords had full confidence, from the character of the gentlemen 
appoinaa to form the commission, that their inquiries would be con- 

ucted in a satisfactory manner.” 

We consider an alteration in gradients from one in 330, to one in 180, 
as most important, both as to rapidity of intercourse, and also ag to com- 
mercial advantage, although the railway commissioners do not think so. 

The same force of traction which is required to draw 100 tons up a 
rise of one in 330, would draw on the level 195 tons. * 


tons, lbs. Ibs. 

100 x 8 = 800 
1002240 _ 

—$s9 ^ 979 

Engine 19 442940 __ 81 

300 ^... 


1560 Total resistance not including the 
friction of the engine. 
(= 195 tons.) 
5 : 
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‘The same force of traction which is required to draw 100 tons up a 
rise of one in 180 would draw on the level 274 tons. 


LBs, 
100 x8lbs. = 800lbs. friction at 8lbs. per ton. . 800 
EA 1244lbs. gravity of the 100 tons (reduced to 
TR z " l 
lbs.) on a plane inclined in the ratio ef Sd isi 
E 1 49lbs. gravity of the engine on thesame plane 149 


"Total resistance not including the friction of the engine 2193 
(m= 274 tons.) 

This shows the difference between the rise of one in 380 and one in 
180. 

The load, tender, and engine, taken at 100 tons, and running at the rate 
of 20 miles per houron the level plane, will, on ascending a slope of oue 
in 330, run only at a rate of 14.20 miles per hour, and ascending a slope 
of one in 180, will run at a rate of 11443 miles per hour. 


Anengine capable of evaporating 48 cubic feet of water per hour wil 
draw on the level plane 88°32 tons, at the rate of 20 miles per hour 
up, 1 in 500 — 51:96 tons, 
». 400 — 46°49 tons, 
.. 900 — 39°08 tons, 
eo 200 — 28°44 tons, 
ese 100 — 11:97 tons. NET 
Woods on Railways. Page 578. 


Looking at the levels which the surface of Ireland presents, we differ 
entirely with the Irish Railway Commissioners, as to adopting 1 in 180 
as the characteristic gradient for the main trunk lines proposed to be 
laid out through that country; and we object still more soto 1 ina 100 
for the great main line of railway laid out from Dublin to Cork, which 
appears by the Railway Commissioners’ sections to be the characteristic 
gradient of that line, because an engine running up such a slope can 
only draw about one-eighth of the load that it can on the level plane ; 
ad running up lin 180 lessthan one third of the load it can draw 
on the horizontal plane. We are, therefore, thoronghly convinced that 
the Irish Railway Commissioners have notsiffictentl studied this most 
important element in railway engineering ; or has their limited know- 
ledge of such a subject precluded them from being able to comprehend 
the vital advantages arising from the adoption of good gradients, even 
although attended with some expense in cutting and embanking? 

In our journal for last September, we forcibly alluded to ithe very 

eat injustice of not giving railway communication to the centre of 
Freland, and also to the fertile province of Connaught; we stated our 
reasons why that province ought to participate in railway intercom- 
munication, as well as the other provinces of Ireland. la the same 
number of the journal we stated our reasons fully against the line of 
railway projected by the commissioners from Dublin to Armagh, and 
we particularly observed that it ran parallel with the coast railway 
for nearly one hundred miles, and that it could not be possible that two 
such lines could exist, as one or other of tnem would be a total 
failure. Having with some attention sudied the commissioners’ inland 
lines of railway from Dublin to Armagh and Enniskillen, we think 
that those projects recommended by them are extremely injudiciously 

lanned ; because, if an inland main trunk line was to belaid out 

m Dublin to Armagh, with a branch lineto Enniskillen, and were it 
determined upon that the important trading town of Drogheda should 
be exclnded from railway communication with the capital, then lines 
of railway might have been chosen which would have united Dublin 
to Armagh and Enniskillen, with a saving of twenty-six miles of 
railway, which would be a great advantage as regards economy, not 
only in the first construction of these lines, but also in the working of 
them afterwards. : 

The system of main lines of railway, which have been proposed to 
be carried into effect by the various companies tbrough the south of 
Ireland, possess superior advantages in padrone d the various large 
cities together, than those recommended by the Irish Railway Com- 
missioners. The lines proposed by the companies being much more 
expensive, and laying open a wider, a more populous, and a richer 
extent of Ireland's surface, with less mileage and better levels than the 
Irish railway commissioners’ main lines appear to do. This fact has 
been established by the calculations already given ; and by examining 
the Irish commissioners’ index map of tlie proposed railways, there is 
to be seen a small triangular porron of country lying between Cahir 
and Hollyeross which is completely pulis by railways, amount- 
ing to more than 40 miles In length, and which cannot fail to strike 
every engineer, who will take the trouble to examine the proposed 
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system of Irish railways laid out by the commissioners, to be an 
extremely defective and objectionable one, as to the distribution of 
this intercommunication by railways through the southern division of 
Ireland, as far as regards the connecting of the citles of Dublin, Kil- 
kenny, Limerick, and Cork ; although the royal commissioners had 
before them a very sensible and also an ably written paper by a gen- 
tleman of the name of Sinclair, who seems to have studied the subject 
of railways with deep attention. He states in his letter addr: to 
Peter Barlow, printed ia the Railway Report Appendix, A. No. 12, 
page 83, in which the following paragraph is to be found.:— 

‘t [n laying out great or general lines of railway through a country, 
my experience of the system generally leads me to think, that it would 
be extremely desirable to carry such main lines go near to considerable 
towns as to supersede the necessity of branches." 

Let us hear what the royal commissioners say on this subject :— 
** It is not by selecting a line to some large town, and conferring upon 
it the imposing title of a grand trunk line, that the object for which we 
are contending is to be accomplished." Then, was it wrong to have 
connected Liverpool, Birmingham, and London together by one main 
line? Was it wrong to have connected Bristol and London by one 
direct main line, and titled it the Great Western? Nothing, in our 
opinion, is better than to have large cities at the termini of railways. 

The system of railways which have been proposed in the south of 
Ireland by the Irish Railway Commissioners, has evidently been copied 
from a small map of Ireland, eontaining a proposed project for making 
a main line of railway between the harbours of Kingstown and 
Valentia; the map is dated London, May, 1885, and carries the sig- 
natureof the person then engineer tothe Dublin and Kingstown Railway 
Company ; and to tlie activity of some of the members of that compan 
has fame assigned so great an influence in the conncils of the late Irish 
Railway Commission, not only in the drawing up of parts of the 
report itself, but also in the selection of the railway lines, as will 
appear by the small map alluded to; and so highly injurious did this 
appear to some of the individuals in high authority, that part of the 
report which had appeared in the first numbers printed, was altogether 
suppressed in those which subsequently appeared, and this gave rise 
to a discussion in the House of Commons, to which the Chancellor of 
the Exchequer was not able to give a satisfactory reply. This trans- 
action alone is strong presumptive evidence of the partiality and 
favouritism which has characterized the proceedings of the Royal Irish 
Railway Commission, 

We have been not a little surprised to find that one of the engineers 
who had advocated and laid out the line of railway from Dublin to 
Belfast, by Newry, along the sea shore, called the coast line of railway, 
appears as the engineer and advocate for the railway commissioners’ 
inland line extending from Dublin to Armagh and Belfast. The in- 
land line of railway is well known to be the avowed and open opponent 
of the coast line of railway : we conceive this proceeding to be cer- 
tainly an anomaly in the jurisprudence of civil engineering. It is 
beyond our compreliension liow a professional man could conscientiously 
reconcile to himself such a proceeding, or continue to possess that 
respect due to the integrity of his character, in becoming the professional 
advocate of a competing line, destructive we should think to the in- 
terests of the Coast Line Company, by whom he was originally em- 
ployed. On this subject we have already, in a very forcible manner, 
expressed our opinion that no engineer in the employment of any of 
the Irish railway companies should have been employed by the com- 
missioners in laying out railways in Ireland, that they should have been 
careful to have kept themselves free from any herea!ter observations 
which might be made as tosuch a proceeding ; but, this fuir and straight- 
forward course could not be done in Ireland, no, not even by a royal 
railway commissions their proceedings could not be conducted 
without an open exhibition of partiality and favouritism by the employ- 
ment both in the south and also in the north of the engineers of various 
competing and rival railway companies in [reland. 

It appears that two systems of railways huve been laid ont Hong 
the south of Ireland by the professional engineers employed by the 
commissioners ; one to plense the Royal Irish Railway Commissioners, 
the oth.-r to please tlie companies—rtliose systems being at utter variance 
with each other; we ask would it not be proper to have those im- 
portant differences first examined and investigated, and then decided by 
an impartial tribunal, composed of the highest engineering authorit 
which could be found, totally unconnected with either the Royal Irish 
railway proceedings, or those of any existing Irish railway companies 
in Ireland. 

Itis remarkable that although Mr. Nimmo, Mr. Telford, Mr. Bald, 
Mr. Stephenson, nnd other eminent engineers who were professionally 
employed in Ireland, to report on railroads, and that their reports 
state, that au income profit would be derived from them of ten, twelve, 
and thirteen per cent; yet, the Irish Railway Commissioners have not 
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noticed those statements and valuable reports. Further it appears bya 
printed report of Mr. Griffiths (one of the railway commissioners) on 
the proposed Limerick nnd Cork railway, that it would pay a profit of 
113 per cent., while on the other hand it deserves notice that the [ràl 
Railway Commissioners state that the suggested railways in Ireland 
will Sal, pay from 33 to 4 per cent. 

* And througii whose agency do the railway commissioners arrive at 
this conclusion? Why they employ Mr. Stanley, o! the Stamp-offie, 
to make their calculations ; a person well qnalified to clove bankrupt 
books, and give the balance whichever way the parties pleased." —M;. 
O'Connell's Speech ; House of Commons, 30th July, 1838. — Aud who 
has since been promoted to be Secretary to the Irish Poor Law Con. 
missioners through the influence of the Chairman of the Grand Canal 
Company. 

A cry has been set up by the jobbers in public money that Ireland is 
not able to maintain railroads. It may be observed that it has not yet 
been shown by any kind of well grounded facts, that snch is the cas. 
Because, the Kingstown Railway has been finished by private enter- 

rise, aided by a loan from the state. The Ulster and Drogheda 

ailways are in progress of execution, and so would the Dublin and 
Kilkenny Railway, if it had not been checked in its course by the 
unfortunate publication of the Irish Railway Report, and also the 
Dublin and Limerick Railway. In all of which British capitalists lad 
joined with the Irish companies, being perfectly satisfied, from accurate 
calculations, of a profitable result. Scotland has already made fie 
railways, and there are five or six more in progress of execution in 
that country. And really we think that Ireland ought to be as well 
able to make her own railways by private enterprise, aided by British 
capital, as Scotland, if the public companies who have projected those 
works be not interfered witli by the state. 

Have not all the Steam Navigation Companies in Ireland bee 
eminently successful ? and are there not fleets of steamers sailing con. 
stantly from Cork, Waterford, Wexford, Dublin, Drogheda, Dundalk, 
Newry, Belfast, and Londonderry to the ports of Great Britain? Ha 
not the Dublin Steam Packet Company alone raised five hundied 
thousand pounds sterling? And is not that company as well as all the 
others in a prosperous condition; these well attested facts spæk 
volumes as to what private enterprise could effect in Ireland, if it be 
not shackled by state monoply, but aided and assisted by judicion 
loans from the Government, or as recommended by a Select Committee 
of the House of Commons in 1835. 

As a high authority of the value of Purus enterprise applied to 
public undertakings, we beg to quote tlie following observations of Dr. 
Bowring :— 

* Dr. Bowring observed, there appeared to him to bea unanimous 
feeling in favour of the communication by the Red Sea. At presenti 
was most imperfectly carried on ; but by the formation of such a com- 

ny as that proposed, it would be greatly improved. An objection 
nad been offered to the proposed plan of its being left to a private 
company, but that it should be taken up by the Government. He hsd 
always thought that English commerce had spread to the extent thatit 
had owing to its being Jef? to private enterprise, and that it was desirable 
that it should be as independent of the fzovernment as possible. It was 
in this spirit that the French merchants replied to the great minister of 
the day, when he asked what lie could do for their advantage, when they 
said, * Leave us alone.’ (Hear, hear. hear.)" — Steam Communicutios 
with India, Public Meeting held at the London Tavern, Bishopsgate- 
street, Jan. 18th, 1839. 


Looking at the total exclusion of central Izeland, and the whole pro- 
vince of Connaught, from railway intercommunication by the commis 
sioners, and at the imperfect and objectional system of railways laid out 
by them, both in the south and in the north of Ireland —again, at the 
numerous errors existing in the commissioners’ maps, sections, levels 
and gradients—fully authorises us in declaring that they present a mas 
of inaccuracies unequalled in any work that has yet been published 
under executive authority by any state in Europe. The Report is 
deficient as an exposition of lreland's manufacturing industry ; of het 
internal traffic ; the amount of her agricultural produce; her mines 
wealth; her lake and river water power; the extent of her improvable 
wastes and sea lands; the value of her sea, river, and lake fisheries; 
the number of her steam-boats, &c. ; the extent of her coal and pent 
fuel; her lake and river navigations ; the revenue of her chief towns, 
&c. Nor does it appear that any correct geological survey has been 
made of any one of the Irish counties; although a coloured map hss 
been published by the railway commissioners, as if it really had been 
the result of an examination of the whole of the Irish strata, but this 
document is incorrect. 

The effect of the Railway Commissioners’ Report, clothed as it is 
with an official garb, lias been to engender doubts in the minds of Bri- 
*ish capitalists as to the returns which they had previously expected 
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from the money which they had snbsctibed towards Irish railway under- 
takings, in consequence of which they have hesitated to proceed with 
the works. Thi. renders it imperative on the Government to repair 
the deep injuries they have inflicted on Ireland by the Railway Com- 
mission, and to come forward promptly to reanimate that spirit of 
vigorous enterprise which has been thus so unfortunately checked by 
reasonable and judicious loans to such railway undertakings as have 
been sanctioned by Parliament. 

Railroads are being extended through France, Germany, Russia, 
Belgivm, England, Scotland, and the United States of America; bur, 
uofortunately, in Ireland the Royal Railway Commission has paralysed 
the progress of these works of civilization, and has sealed their doom 
for years to come, unless the British Executive assumes the mantle of 
Engineer-Generut of Railways for Ireland, and constructs them at the 
purus expense, This Royal Commission has by its acts and writings, 
or more than two years past, been contriving the most unfair practices 
to railuay companies, the deepest injury to the existing rights of private 
enterprise, and the total subversion in Ireland of all the freedom of the 
pursuits of both the Irish and British people, as conn eted with the 
promotion of those works of improvement, the iai Hii of human 
invention, and which are shedding such a lustre upou the annals of the 
nineteenth century. 

It is very comma ble tliat a distinguished public character, exercising 
great influence in Ireland, and a strenuous supporter of the present 
government has lately appeared in public as a prominent supporter and 
advocate for the commissioners’ report, and the plan of the execution of 
railways by the government, on their own responsibility, to the exclu- 
sion of private enterprise. It may be useful to refer to the recorded 
opinions of the same honourable gentleman as delivered in the House 
of Commons on the first appearance of tle Commissioners’ Report, 
aod which appears more accurately te descrihe the injurious effects of 
that document than a more lengthened essay, for which we have shown 
there was ample grounds. p 

* Mr. O'Connell said he was one of those who was dissatisfied with 
the report. The commissioners had not contented themselves with re- 
porting proper lines for railroads hereafter to be undertaken, but they 
take npon themselves to stigmatise those already in progress. They 
tell us, moreover, that no railroad in Ireland can yield more than 
33 percent. profit. And through whose agency do they arrive at 
this cooclusion? Why they employ Mr. Stanley, of the Stamp- 
office, to make their calculations—a person well qualified to close 
bankrupt books, and give the balance which ever way the party pleased. 
Realty the result of this commission was a melancholy one for Ticuod: 
These commissioners having decided that 34 per cent. profit is the most 
the speculations could yield, it is now impossible to go to the Stock 
Exchange and get money to forward these works. The result on the 
whole is, that it would be useless to make railroads in Ireland. If we 
had not this report, works would be undertaken, and employment given 
to the people; and yet the Chancellor of the Excheqner comes forward 
to praise these commissioners—and praise more Vindeserved was never, 
in his (Mr. O'Connell's) opinion bestowed upon any meu. The thing 
is done— Ireland is stamped—there is the report. He rose to perform 
a melaneholy duty ; hecould not approveof the report, and he had only 
now to express his regret at the inevitable consequences which must 
follow from it."— Mr. O'Connell's Speech; House of Commons, Monday, 
30th July, 1838. 


STEAM BOAT INSPECTORS. 


It is with grcat regret we learn that the Government has given 
way to the clamours of a few idle twaddlers, and is on the point of 
proposing measures in Parliament calculated to be in the highest 
degree injurious to all parties interested in steam navigation. These 
measures are said to be based on the plan of appointing inspectors to 
examine all machinery, and to decide upon its safety and applicability. 
This is a course which will certainly not only defeat the objects of its 
promoters, bnt strike a deadly blow at this important branch of public 
enterprise, wbile, at the same time, it will inflict great injustice on a 
partieular elass, 

This is a measure totally uncalled for, as it is a question not to be 
decided by the clamour of fools, but by the cvidence of facts; and to 
these we confidently appeal, to prove that instead of there being any 
degree of danger, further than is invident to all human proceedings, 
there is a less amount of loss of life than is to be found in any other 
department of foreign, or domestic eommunication. Let figures 
speak for themselves, and then we shall see the thousands of lives 
which are yearly lost in the merchant marine of all nationa, and the 
numbers who m Ee on land, by accidents from coaches and 
other vehicles. hile, if we look to other countries, and agi d 
to the United States, we aball Sod that the accidents in steam ve 


far outnumber those with us. It must be remembered, also, that 
where accidents with steam boats have oecurred, that where they have 
Not proceeded from maritime causer, often so far from being the fault 
of the manufacturer, they have arizen from avarice of the owners, or 
the ignorance of the engineers on board. ‘Thus, not only is there no 
possible reason for such arbitrary proceedings, but there is no reason 
for singling out for oppression a means of intercourse which has 
carried so many millions of persons with such an incredibly smail 
number of casualties. 

Why have not the shipowners been singled ont? They count sacri- 
fices of life by thousands where we lose tens, yet none think of attack- 
ing an interoxt which s powerful enough to defendivsulf. Neither are 
there inspectors of coaehes to decide whether a rotten axle -honld run 
another journey or be Jaid aside; while, because the rights of steam 
boat owners are supposed to have no powerful protection, they aro to 
be selected as a peace-offering at the shrine of vulgar prejudice and 
administrative ignorance. 

While tliis novel legislation is thus uncalled for, we may see, by 
anticipating its results, tliat it has no argument on which to base its 
future utility. For by the introduction of inspectors, the whole talent 
of the manufacturers will be left at the merey of men who, however 
competent in other respects, cannot fail to be guided by prejudices 
injurious to the cause of science, and to the interests of the parties 
concerned. A stop will be put to all improvement, and all experiments 
annihilated; and in the hands of two or three men will be left the 
control of all this important department. What manufacturer will 
run the hazard of incurring the veto of this despot, or what owner 
will expose himself to the loss of capital in experiments? That this 
will be tho result, it needs but little reflection to demonstrate ; for, 
in a science which is not pH fixed, but is ever progreasive, which must 
be left to the decision of time, which would be rejected by the preju- 
dices of men. Let us remember the opposition of Watt to the high- 
pressure engine, and the conflict of opinion which still exists on the 
subject. Let us imagino Watt a steam-boat inspector, and say where 
would now be the locomotive and the Peruviau tnine engine. Let us 
recall the contest about the powers of the Cornish engines, or sup- 
pose Dr. Lardner deciding on the question of Atlantic steam naviga- 
tion; and we may be assured that if this plan had been ia activity 
thirty years ago, we should have been far behind; and that if it is 
carried on now, we shall be as victims before the power of those 
nations who have tho sense to leave science unshackled. 

Except to produce this mischief, the operations of these obstructors 
must ever be a nullity ; for they must be more dispersed than poor 
law commissioners, or as numerous as excisemen, if they have time 
and power to make such an examination as shall ensure a remedy 
against the evils which they are intended to prevent. ‘Their superin- 
tendence must be indecd vigilant if tbey can climb every canet and 
poke themselves into every fire grate, while their occupation will be no 
sinecure when they will afford such admirable opportunities for dimin- 
ishing the responsibility of the engineers, and thrusting it all on the 
devoted obstructors. The effect will be a check to the progress of 
science, no guarantee against accidents, and a less available responsi- 
bility than at present exists ; while the unfortunate employers will have 
the benefit of all the odium of the class over whom they are spies, and 
the certain blame of every mischance. 

If there be even a shadow of a fault, and we have shown that there 
is scarcely that, the proposed measure, instcad of remedying the evil, by 
attacking wrong parties, perpetuates it and creates a greater. It is 
not the mannfacturers who are in fault, but the cupidity of the owners 
or the want of instructiou in the working engineers. These are the 
sources of the evil, if any exist ; and itis to these that the measures of the 
American government are chiefly directed. The skill of the manufac- 
turer no inspectional ability cau regulate; but, by making the responsi- 
bility of owners and captains more direct, a more efficient remedy will 
be provided, and the error, if any, corrected, 

In conclusion, we deprecate this proceeding as mischievous and 
unjust ; and we call upon the manufacturers and steam-boat owucrs to 
unite and oppose this measure by all the means in their power. It was 
by such combination that the railway proprietors last ycat defeated the 
government iu a similar invasion on their rights and property ; and in 
this case, even should not the entire proceeding be annulled, at any rate 
many of its ill effects may be removed, while the legislature may be 
brought to entertain sounder opinions on the question, This associa- 
tion of persons interested in steam-boat traffic has now become impera- 
tive ; for not only in this instance, but in others, measures are contem- 
plated for inflicting severe injury on it. The question of tolls oa 
passengers is of paramount importance, while the proposal of inspectors 
equally calls for resistance, and the steam-boat proprietors may feel 
assured that it is only by union and prompt measures that these present 
evils can be avoided and future safety insured, 
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ON THE GENERAL THEORY OF THE STEAM ENGINE. 


Notwithstanding the number of years which have elapsed since 
the invention of the Steam Engine, and the immense extent to which 
it is now employed, as well as the great importance at present 
attached (particularly in some of its applications) to the perfection 
and economy of its working : yet our knowledge of the general theory 
of its action is still but very limited. We were led to investigate 
this subject more fully on the perusal of a pamphlet which appeared 
in the course of last year, entitled, ** A New Theory of the Steam 
Engine," by the Chevaler G. de Pambour, and porong to be an 
analysis of a memoir by the same author, which was read at the 
Institute Royale of France, during the year 1837. The author, after 
shewing the inaccuracy of the ordinary mode of calculation used to 
determine the effects and proportions of steam-engines, exposes what 
he calls his new theory, by means of which he undertakes to solveall 
problems relating to those effects and proportions. M. de Pambour's 
theory consists essentially in the following laws :— 

l. That the pressure in the cylinder is strictly regulated by the 
resistance on the piston and by pohime else. : 

2. That the velocity of an engine is determined by the quantity of 
water which can be evaporated in the boiler in a given time, and 

3. That the pressure in the boiler is indifferent, provided it be at 
least equal to the pressure in the cylinder. 

The last of these laws is of very little consequence, since it can have 
no effect on any of the calculations ; but the two former serve to 
solve all the problems relating to steam-engines; for, having as- 
certained the quantity of steam generated in the boiler, and trans- 
mitted to the cylinder, as well as the velocity of the piston, which 
gives the volume occupied by that steam, we find its density and 
elastic force, and consequently the resistance on the piston. Inversely, 
either of the two other quantities might be determined, the rest being 
given. The principal difference between M. de Pambour's and the 
ordinary mode of calculation is that, according to the former, the 
effect of an engine is measured by the quantity of steam generated in 
the boiler; and according to tlie latter, by the quantity used in the 
cylinder: both which quantities must be equal, if correctly measured ; 
unless, of course, there be any discharge through the safety valve, in 
which case M. de Pambour's method would fail, if he had not the 
means of measuring or estimating the quantity so lost; in place of 
which he assumes (for locomotive engines) an average loss of one 
fourth of the whole of the steam generated, and therefore considers 
the effective evaporating power of a boiler to be three fourths of its 
total evaporating power. Now this clearly cannot be true for all 
locomotive engines, nor even for one engine on all occasions ; the 
safety valve will be more or less open, according to the load of the 
engine and the pressure in the boiler; and the discharge of steam 
through the valve, when open to the same degree, will depend on the 

ressure in the boiler. The latter circumstance would however, 

ve but an imperceptible influence if the difference of pressure were 
not very considerable, the velocity of efflux being directly as the 
effective pressure, and inversely as the density of the steam. 

The manner in which M. de Pambour arrived at the average loss 
of steam through the valve, shows that it is seldom, if ever, correct. 
He first ascertained what rise of the valve was necessary for the dis- 
charge of all the steam generated, which corresponds to different 
numbers of degrees of the spring balance for different boilers, and 
then observed the actual rise in a certain number of experiments 
made with different engines; hc then compared the sum of all those 
rises with the sum of all the rises necessary to give egress to all the 
steam paa in the various boilers, taken once for each experi- 
ment. In eleven experiments, the sum of actual rises was 12 degrees 
of the various spring balances, and the sum of rises necessary to 
give egress to all the steam, in each case 46:5 degrees : namely, five 
experiments, with engines requiring 5 degrees, give 25; three expe- 
riments, with one requiring 4, give 12; two experiments, with one 
requiring 3, give 6; and one experiment, with an engine requirin, 
3:5, gives 3:5; which numbers, when added together, will be foun 
to make up 465, The ratio of 12 to 46:5 being very near one-fourth, 
this has been taken as the average rise of the valve, and conse- 
quently as the average loss of steam. 

Thus we see that we can make no use of the constant coefficient 
0:75 in determining the effective evaporating power ofa boiler; for 
it might very well happen that only one-eighth should escape 
through the valve, in which case we should find the effect one- 
seventh too little; and if in any case there should be a loss of one- 
half er the steam, then we should arrive at a result 50 per cent. too 
great. 

But, setting aside the error we should commit by taking the 
average rise of the valve, how are the following facts to be accounted 
for? In the table of experiments at page 229 of M, de Pambour's 
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“Treatise on Locomotive Engines,” we see that the Fury ascende 


the Sutton inclined plane, with a load equivalent to 188 tons on a 
level, ata Js of 13:33 miles an hour, the rise of the valve bei 
5 degrees of the spring balance, which is sufficient (see the table at 
pe e 175) to allow of the escape of all the steam generated in the 

iler. We also find (page 232) that the Vesta ascended the same 
inclined plane, with a | equivalent to the former, at a velocity of 
3:25 miles an hour, when the rise of the valve was equal to 35 
degrees of the spring balance, or sufficient, according to the abore. 
mentioned table, to give issue to all the steam. Also, (see 
234), the Vulcan is stated to have ascended the same inclined plane, 
with a load equivalent to 188 tons on a level, at a velocity of 11:£ 
miles an hour, the safety-valve being sufficiently open to allow 
of the escape of all the steam; and, in the same page, the sam 
engine is stated to have ascended the Whiston incli om 
another occasion, with a load equivalent to 186 tons on a level, at a 
speed of 18°75 miles an hour, the eafety-valve being open to the 
same degree as in the preceding case. 

Supposing the observations to have been correctly made, we can 
only account for these apparent anomalies by supposing the evapo 
ration to have been more rapid in the cases quoted than during the 
experiments which had been made, with the view of determining the 
rise of the valve necessary for the discharge of all the steam gene- 
rated; for it is the absolute quantity discharged, and not the pro 
portion, which is determined by the size of the a re. lt is, 
therefore, exceedingly difficult to deduce the power developed by an 
engine from the evaporating power of the boiler, whenever there i 
any escape through the safety-valve. 

before leaving the subject of these experiments, we must observe 
that, from their nature, they were not susceptible of that precisa 
which is nec to allow of their results being made the basis of 
accurate calculation: for, on account of the irregularities of the 
road, the circumstances were continually varying, and the momentum 
of the trains rendered the effect of those variations less perceptible 
than it ought to have been. 

It is an essential part of the Chevalier de Pambour’s theory, that 
the pressure in the cylinder is independent of the pressure in the 
boiler, and depends solely on the resistance to be overcome. This is 
to a certain extent, true; but we cannot allow that the pressure in 
the boiler is altogether independent of the pressure in the cylinder, 
for it cannot be denied that the law of the flowing of elastic fuid 
must obtain in this, as well as in all other cases, The pressure of 
the steam in the cylinder being, therefore, equal to the resistance on 
the opposite side of the piston, and the velocity of the pistos being 
determined by the effective ng power of the boiler, whieh we 
readily allow, the pressure in the boiler will necessarily be such as to 
cause a coroni efflux of steam from the boiler into the steun 
pipe, and through that into the cylinder. If at any moment ths 
were not the case, the pressure would immediately begin to edjut 
itself, and would finally remain fixed as soon as it had arrived at that 

int: suppose, for example, that the pressure in the boiler is to 

ow to cause an efflux at a sufficient velocity to supply the cylinder: 

the pressure will instantly rise until it be sufficient to cause an 
efflux at the velocity which will then be required, which is less then 
before, as the density is greater. This circumstance has beet 
entirely overlooked, or rather neglected, by M. de Pambour, as well v 
the effect of velocity on the resistance of the air to the trains, which 
must considerably affect the results of his experiments. 

Before entering upon the general discussion of the theory, when 
we shall have occasion to revert to M. de Pambour's works, we shall 
briefly advert to a paper en the application of steam as a moin 
power, which was published in the second volume of the “ Tran 
actions of the Institution of Civil Engineers." We should not hase 
Peppe to notice this paper, but for the medium through which i! 
has been brought before the public, which naturally gives s certain 
degree of importance to everything therein published, as it must int 
obtain the sanction of a body of men, who, from their profession 
and the eminence which some of its members have attained in thst 
profession, have necessarily considerable influence over the opitiu 
of those who are personally unacquainted with mechanics. . 

The author of the paper in question appears to have had less m 
view the advancement of science, as the title seems to promise, (ha 
to create a doubt inthe public mind as to the correctness of the 
official reports of the duty performed by the Cornish engines; and 
he appears to have persuaded himself that he has demonstrated, o 
scientific principles, that those engines could not have 
anything like what they are reported to have done, and, consequently. 
that the reports are erroneous; but we hope to be able 10 shor, 
satisfactorily, that he is labouring under a delnsion. 

We will, for the sake of argument, allow that the combustion o! 
7ibs, of coal is required to convert one cubic foot of water into stem 
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and consequently that the quantity of steam peneme by the com- 
bastion of B4lbs. of coal under a pressure of 15[bs on the square inch, 
and recondensed without having been allowed to expand, will raise 
44,467,500lbs. one foot high and no more. This we will allow to be 
the greatest effect that can be accomplished by atmospheric steam, 
and yet we assert the possibillty of raising not only 70,000,000 but 
double that qnantity, one foot high, by the combustion of the same 
quantity of coal, by making the steam in a condensing engine perform 
& part of the stroke at a high pressure, and then causing it to expand 
through the rest, though it should be reduced at the end of the stroke 
even to & lower pressure than that of the atmosphere. But Mr. 
Palmer attempts to demonstrate that “ high pressure steam, when 
applied expansively, cannot produce so great an effect as atmospheric 
steam, thereby meaning to infer that no high-pressure engine can 
perform the same amount of duty as a condensing engine, both con- 
suming equal quantities of fuel.” He professes to draw his arguments 
from the established lawsof nature,andadduces the following theorems ; 
to prove which he very unnecessarily occupies seven pages, and then 
never makes any use of them ; indeeed, if he had, they would rather 
have shown an advantage, both in the use of high-pressure steam and 
in expanding it. . 

1. The sum of sensible and latent heat in steam is a constant 
quantity, viz., about 1172 deg. F. 

2. All matter (steam, of course, included), whether solid, liquid, 
or ; frem the most dense and refractory to the]least ponderable, 
evolves caloric on compression, or increase of specific gravity, and 
absorbs caloric on dilatation, or when its specific gravity is diminished. 

3. To convert equal quantities of water of any assignable tem- 
perature, and under like pressure into steam of given temperature 
and elasticity, requires equal weights of fuel to be expended; but, 
althoagh equal weights of water must absorb equal increments of 
caloric, when atmospheric steam is generated, it does not follow that 
all the caloric absorbed in high-pressure steam is exclusively supplied 
by the fuel expended. The law maintsined is simply this, that the 
same causes produce the same effects. 

4. Steam of two, three, or more atmospheres elasticity, is not com- 
posed of two, three, or the like number of volumes of water con- 
tained in an equal volume of atmospheric steam, when generated 
under the eame barometrical pressure, but contains proportionably 
less water as the ure under which the steam is generated increases. 

From the first of these theorems we conclude that whatever be the 
pressure of steam before expansion (so that it be in that state called 
ey ny M ugs as it is ‘i ible for it to tes its tem- 
perature), if its ity be re y expansion to that of steam 
generated under any given pressure, it will assume the latter sure 
and the corresponding temperature, and will therefore be still in the 
ua£&nrated state; so that if steam enter the cylinder of a steam-engine 
at a pressure of three atmospheres, and, after having performed a little 
more than one third of the stroke, be made to expand through the 
rest, so that its density shall be reduced at the end of the stroke to 
that of steam generated under the pressure of the atmosphere; then 
the cylinder will be filled with steam in every respect the same as 
atmospheric steam, and, by tlie third of the above propositions, gene- 
vated at the same expense of fuel as that quantity of atmospheric 
steam; and yet the effect will be about double what it would have 
been if the steam had been worked at the pressure of the atmosphere 
throughout the stroke, for the mean pressure is somewliere near two 
atmospheres. The fourth proposition shows that the economy of fuel 
i» greater, the greater the pressure is at the commencement of the 
stroke, for the consumption of fuel is in proportion to the density, 
which, by the last named proposition, does not increase so rapidly as 
the pressure. The steam will thus, at a higher pressure, be required 
to work at full pressure during a greater portion of the stroke than if 
its density increased uniformly with its pressure, in order to fill the 
cylinder with steam of a given density, which shows that the mean 
pressure, and consequently the effect, will be greater, the higher the 
pressure at the beginning of the stroke. 

Tbe almost incredible advantages to be derived from the expansion 
of steam becoming every day more generally known, from the ex- 
perience of the Cornish pumping engines, and the adoption of this 


principle constantly extending itself in consequence, as every body is 
esirous of availing himself of-those advantages, it becomes absolutely 
nec that the action of the steam, during that portion of the 


stroke of the piston through which it pan should be better un- 
derstood than it is at present, in order that we may be enabled to 
make a more exact calculation of the power exerted under such 


circumstances. 

The present rule for calculating the mean pressure on the piston, 
when the steam is used expansively is extremely defective; it sup- 
poses the steam to lose none of its tem ure during its expansion, 
while (neglecting that lost by radiation, which is a comparatively 
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trifling quantity) the caloric absorbed by the steam itself in con. 
sequence of its dilatation, which no clothing of the cylinder can pre- 
vent, amounts to many degrees, particularly if, in order to obtain the 
greatest advantage possible from the principle of expansion, the 
steam be cut off after the piston has performed but a small portion of 
the stroke. In this case, the application of the law, that the pressure 
and densify increase in the same ratio, would make the mean pressure 
appear much more considerable than it really is. We shall attempt, 
in a future paper, to bring this branch ofthe theory —we will not say 
to perfection, for that were presumption, but as near that limit as can 
be required for practical purposes. 


MEMOIR OF RICHARD TREVITHICK. 


While the biography of literary men has received full attention, al- 
though rarely presenting any object of interest, the lives of men ot 
science, deeply enwoven as they are with the history of the pursuits in 
which they are engaged, have frequently remained unknown, or too 
often neglected. Nothing, however, can be more interesting to the 
student, or better calculated to animate him in his career, than the 
perusal of those efforts of application and genius, which have overcome 
impediments apparently unconquerable, or created a giant work from 
the rudest gud most incongruous material. It is here that we find the 
most practical lessons of perseverance, and the most effective stimuli to 
our exertions: the slow and arduons path to fame is thrown open to our 
view, and we are taught not to be daunted at the most protracted la- 
bours, and not to neglect the slightest effort for succeas. When, too, 
our own countryman is the theme, we warm as we take pride from 
the halo shining on our native land, and we feel the exalted nature of 
that genuine fame which is not restricted to selfish enjoyment, but 
brightens the whole human race. 

t is not unaccountable that oblivion should often encloud the me- 
mory of the greatest practical geniuses, for their early labours are hid- 
den in the obscurity of the study or the workshop, and then, after bat- 
tling against the efforts of the malignant, or the 1mmoveable resistance 
of stolidity, the inventor is long dead before the contest is ended, or his 
works are successfully established. In the meanwhile, the progress has 
been so slow and so gradual, that, like a plant, casts off all semblance 
of the seed, so the name of the author has ceased to keep company 
with his labours. Often, too, where a name survives, we are led to dis- 
trust, when, like that of an Arkwright, it has supplanted the rightful 
owner. 

One of the neglected benefactors of the human race is the subject of 
the present notice, whose memory, except in his native mines, is 
among his fellow-countrymen almost consigned to oblivion. At the 
present period, therefore, when we are beginning to enjoy the benefits 
of steam locomotion, we have thought that it would be acceptable to 

resent some account of the engineer to whom our country is so much 
indebted for his efforts in promoting this improvement. e can only 
regret that this task had not fallen to the lot of others possessed of more 
ample materials for doing justice to the subject. Although we knew 
Trevithick during a most active portion of his career, yet the lapse of 

ears soon renders the memory of incidents vague and imperfect. We 

now no one, indeed, who could better have fulfilled this task than a 
late President ofthe Royal Society, Trevithick's fellow-countryman and 
friend. Many errors of omission must therefore be excused, and many 
misrepresentations palliated; and it must be remembered that we are 
not so mucli to blame in committing faults, as that we merit protection 
for attempting what has not been done before. 

Richard Trevithick originally moved in that class of society called in 
Cornwall the Captains of Mines, for which profession he was educated 
in the mine counting-house as clerk, having as one of his colleagues at 
that period Richard Griffiths, now the Chief Government Engineer in 
Ireland. Cornwall, at that period, was gender | different from what 
it is now, the mail road not extending beyond Exeter, the Cornish 
language just extinct, and the great influx of London capital not having 
commenced. This state of affairs, consequently, did not allow of any 
superior education; and although belonging to the mining aristocracy, 
Trevithick had little but the routine of practice to qualify him for the 
profession in which he was destined from his birth to move. Of his 
early years, therefore, it is unnecessary tosay more, than that his career 
was distinguished by the introduction of many improvements into the 
operations in which he was engaged, and by a promise of distinction 
which his future exertions did not belie. 

The mine captains, from their inter-marriages, were nearly all re- 
lated, and among Trevithick’s nearer cousins were the Vivians, An- 
drew Vivian, one of these, was a man of greater worldly abilities than 
most of his class, and fertile enough in all those expedients which are 
useful in raising money. With him Trevithick engaged in several 
affairs, he finding work, and Vivian supplying money. It was in parte 
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nership with him that, in 1802, Trevithick, while at Camborne, took 
out his patent for the high-pressure steam engine. 

About the year 1723, Leupold, a German philosopher, in his comments 
ow Papin’s apparatus in the Theatrum Machinarum, had given the first 
idea of the application of steam on the high-pressure principle, but his 
suggestions remained without any practical results. Watt indeed had 
made some allusion to this principle in his attempts to obtaig a locomp- 
tive power, but at any rate was not able to avail himself of it, even if 
he understood its application, and to the last day of his life displayed an 
obstinate prejudice against it. It does not appear that Watt had then 
read the Tuna Machinarum, and it is not likely that Trevithick in 
his Cornish seclusion ever saw it, so that he has the merit of invention 
as much as of application. The introduction of this improvement 
gave increased powers to steam, and it is of that importance, that Stuart, 
not likely from national sympathy to be over-prejudiced in favour of an 
Englishman, is even inclined to date the era of the steam engine from 
this invention. It is certain that indepetdently of its merits, this ap- 
plication of steam power is already of paramount importance from its 
great extension. It affords the means of locomotion on all the rail- 
ways in the world, propels the swarms of American steamers, and is 
greatly used in manufacturing operations. 

In 1804, Trevithick had the opportunity of trying his engine on the 
Merthyr Tydvil tramroad as a motive power apalied to a carriage. 
The engine had an eight inch cylinder, and the piston had a stroke of four 
feet six inches ; it travelled at the rate of five miles an hour, and drew as 
many waggons as carried ten tons of iron, without requiring any water, 
for a distance of nine miles.* Stuart says that the great obstacle to its 
introduction at this time was the supposed want of adhesion, or hold of 
the wheels upon the rails, to effect the locomotion of the engine. 

Trevithick and Vivian erected several of their high pressure engines 
in Wales and other places, and it was about this time, although we do 
not know whether before or after the experiment on the Merthyr Tyd- 
vil tramroad, that Trevithick put into operation the first locomotive en- 
gine in London. In the great metropolis Trevithick found ample 
support in his countryman, Davies Gilbert, the Earl of Stanhope, Mr. 
Isaac Rogers, Mr. Samuel Rehe, Mr. Henry Clarke, and others con- 
nected with his native county or the cause of science. The engine he 
used was about the size of an orchestra drum, and which he attached 
to a phaeton between the back wheels. With thiscarriage an experi- 
ment was made in Lord's cricket ground, at Marylebone, several men 
of science alternately steering it, and expressing their perfect satisfaction 
as to the ease with which it was directed. From henceit was steered 
down the New-road, andGray’s-inn-lane, to the coachbuilder's, whencethe 
preston was obtained. "Thus it passed over ground, since the aite of 

ancock's experiments, and perhaps ultimately destined to be witness 
of the final triumph of this branch of locomotion. The next day 
Trevithick took this same engine and exhibited it in a cutler's shop, 
working the machinery ; which was one of his essays, to show its general 
applicability. Subsequently he had a temporary tramroad constructed 
within an enclosure on the ground now occupied by Euston-square. 
This road was of an elliptical form, and on it he ran his locomotive. 
It was opened to the public as an exhibition, and people crowded to 
see it, but the second day Trevithick, in one of his usual freaks, re- 
moved the engine, and, to the great disappointment of visitants, closed 
the ground. his he did under the impression that it was better to let 
the affair drop, until he saw the opportunity to avail himself of it 
advantageously. 

Another occupation of his metropolitan career was the tunnel 
under the Thames, in which he owed it only to his own pertinacity 
that he disappointed both the publie and himself. Ralph Dodd, an 
engineer of some note of the last century, was the first to commence 
operations for a tunnel under the Thames from Gravesend to Tilbury 

"ort. His plan was toavail himself of the chalk stratum which he 
supposed to run under the bed of the river, and he expected that the 
chalk quarriéd out would sufficiently pay the expenses of working, 
leaving its subsequent use as a viaduct to afford a handsome income. 
As was mentioned by a correspondent in one of our late numbers,t he 
obtained an Act of Parliament for his plan in 1799, with power to 
raise 30,0001., and to increase his capital in case of need to 50,0001, his 
estimate being only 15,000]. ‘The work was commenced, and proceeded 
for about three years, but was ultimately stopped on accouut of the 
expense of drainage. He had gone on the assumption that the chalk 
would be in one solid stratum, and that he should not be embarrassed 
by water, having in his estimates allowed only 17801. for this purpose, 
and treated tlie expense as merely contingent. He found, however, 
such great inconvenience from under-springs rising through fissures in 
the chalk, that as we have said, lie was obliged to abandon tlie project. 


^ Historical and Descriptive ‘Anecdotes of the Steam Engine, by R. Stuart, p. 460.— 
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This tended to throw a damp on such plans, and when Trevithick pro- 
posed a similar tunnel under the ‘Thames at Rotherhithe, he found a na- 
tural reluctance to support any such undertaking. Several of his friends, 
however, raised a subscription to enable him to make an experiment 
on asmallscale, and the result was anxiously awaited to justify an 
appeal to the public for carrying out the entire plan. 

In 1809, therefore, Trevithick was employed in running e small 
driftway parallel to the bed of the Thames. The committee of sub- 
scribers justly felt every assurance of the success of the ündenakme for 
the operation was extremely simple, while they had entire cc 
in his skill and ability, from the experience he had gained in similar 
underground mining works. We have tunnels four miles in length to 
some of our canals, and abundance of communications in the mining 
districts under the surface of the earth, and even beneath the sea ; but 
notwithstanding the ease of such a work, extraneous causes have always 
hitherto prevented this kind of viaduct from being used under rivers. 
Trevithick, to save labour and expense, committed the nsual fuode- 
mental error of not going deep enough below the bed of the river, the 
object in his case being a close-run endeavour to keep at the least 
possible distance from it. Had his experiment been concluded, this 
would have enabled him to give a plausible original estimate at anv 
hazard of subsequent increased expense. This error, however, was not 
productive of much inconvenience to him, nor was it the immediate 
cause of the abandonment of the enterprise, for he carried his drift- 
way to a greater extent without impediment than has been done in any 
other attempt. It was not until he had gone 930 feet* under the river, 
that he encountered any obstacle, when he got into a hole in the m 
bottom of the river, and at one time a piece of uncooked ship ? 
which had fallen from one of the vessels, drifted into the works. 
Although the Corporation authorities refused to allow him isi 
facilities, he managed to get this hole stopped, and again went on wit! 
vigor ; he carried on the excavation at the rate of from four to ten feet 
per day, and soon completed a thousand feet, to the great joy of every 
one concerned. On arriving at this distance, according to bis previous 
agreement with the committee, Trevithick was to receive a hundred 
guineas, which, after a verification of the work by a surveyor, were 

aid to him. This surveyor was appointed by the subscribers to check 

revithick, and in giving in his report, confirming the measurement, 
stated that the line had been run one foot out of the perpendicular. 
This statement Trevithick took in high dudgeon, and chose to consider 
it as a deep reflection on his is red skill to have deviated one 
foot in a thousand. His Cornish blood was excited, and with his 
usual impetuosity, he set to work to disprove the assertion, without 
any regard to consulting his own interest, or embroiling himself with 
the committee. Of all possible contrivances for PRU d this object, he 
adopted the most absurd, whicli was no less than to make a hole in the 
oot of the tunnel at low water, and to push through a series of jointed 
rods to be received by a party in a boat, and then observed from the 
shore. Even had he been successful in carrying out tlris process, it 
would have afforded no criterion of the precision of the work, ns tbe 
set of the current would necessarily have swerved the rod. Trevithick 
was employed in the driftway in one out this contrivance, and ss 
delays of course ensued in fitting together the rods, the gully consequent 
on the opening in the roof ultimately admitted so much water ms to 
render a retreat necessary. With a moral courage innate to his 
character, and worthy of a better cause, he sent the men on before him, 
and very nearly fell a sacrifice to his devotion. It has been already 
observed that the driftway was parallel to the bed of the river, and 
consequently curved ; it necessarily happened, therefore, that the enter- 
ing water would lodge, syphon-like, in the bottom of the curve, at which 
part, on Trevithick's arrival, he found so much water as hardly to be able 
to escape, for as he ascended the slope on the other side, and climbed 
tlie ladders, tlie water rose to his neck. It is needless to say, tbat this 
act of rashness was the death-blow to tlie project, while it added the 
climax to the many acts of inconsistency with which Trevithick's 
erratic career was disturbed. Ona subsequent occasion, being eros- 
examined as to tliis occurrence while witness on a trial, he admitted the 
fact of his ruining the works, and his determination in any similar 
circumstance to defend his own character at wliatever sacrifice to other 
people. ‘The work thus ended after having reached 1,011 feet, and 
remains within a hundred feet of its proposed terminus, a melancholy 
monument at once of his folly and his skill. 

After these events Trevithick returned to Camborne, and we now 
approach another of those epochs of his life, in which his labours were 
agnin destined to be followed by the most extended results. Here we 
have an instance of the operation of those trains of finite causes, which, 
while they are sometimes productive of the most unexpected advan- 
tages, too often baffle all human expectations and arrangements.t 
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Usillé, a Spaniard, seeing the decline of the American mines, from the 
iosufficient power of drainage in the old works, was desirous of adopt- 
ing the English method of pumping by steam. For this he 
came to London in 1811, but his efforts were baffled by the difficulty 
of transporting such cumbrous machinery over the mountain districts, 
and the diminution of power which the atmospheric engines would 
sustain when worked io the rarified atmosphere of the elevated mine 
countries. When on the point of departing from England, frustrated 
in his object, he chanced to see a finished working model of Trevithick's 
engine, exposed for sale in the shop of Mr. Roland, in a street near 
Fitzroy-squam. This model Uvillé carried to Peru, and to his inex- 

ressible joy be had the pleasure of seeing it work with success on the 
fi ridges of Pasco. Again encouraged in his favourite plan, he 
entered into partnership with two rich merchants of Lima, and ob- 
tained from the Viceroy of Peru the privilege of working some of the 
neglected mines. He once more started for England, and while on his 
voyage, talking with Mr. Teague, a fellow-passenger, of his anxiety to 
discover the inventor of the model, he was most agreeably surprised to 
hear Mr. Teague reply, “ that Trevithick was liis near relation, and 
that he could bring them together within a few hours of their arrival 
at Falmouth." 

Uvillé continued with Trevithick Jor some months at Camborne, 
protiting by his instructions ; he then made a tour under his guidance 
in several of the mining districts, and afterwards went to Soho to con- 
sult Boulton and Watt. Whether, however, it was their jealousy of 
Trevithick, or their genuine want of resource on the subject, they gave 
Uvillé no encouragement as to the success of his enterprise. The 
great elevation of the mines, the difficulty of the precipitous roads, and 
the absence of means of transporting heavy masses of machinery, ap- 
peated to those engineers insurmountable obstacles, and disinclined 
them to engage in such a difficult undertaking. On the refusal of these 
capitalists to assist, Trevithick himself undertook to furnish the neces- 
sary engines; and in September, 1814, Uvillé embarked at Ports- 
wouth for Lima, with three Cornish miners, and nine of Trevithick's 
engines, 

ng before this period Trevithick had married a Miss Harvey, a 
lady of good connections ; her brother subsequently acquiring a large 
fortune, By her Trevithick had several children, aud it will prove at 
once the love he entertained for her, and his spirit of perseverance even 
in trifles, that during his long courtship he never missed walking every 
crening several miles to visit her. Dissensions had, however, arisen in 
his family, and be was more prepared to engage in that distant career 
to which Le was now invited. 

Usillé was received at Lima with the greatest honours and rejoicings, 
and landed with his cargo under a royal salute. It was not until the 
middle of 1816 that he was able to surmount the local difficulties of 
transport, and place the first engine.in operation. Trevithick, however, 
lad uobly armed him against the antagonist obstacles, and all that his 
ingenuity could suggest had been put into practice. The machinery, 
simplified to its test extent, was so divided as to form adequate 
loads for the ied in llama, and the beams and boilers made in several 
pieces were transported over precipices, where a stone may be thrown for 
a league. The engine erected at Tauricocha, in the province of Tarmu, 
vas put into operation, and in the presence of the government deputies 
drained the first shaft of the mine of Santa Rosa, one of the Pasco 
district. The greatest anticipations were created, and amid the profo- 
sion of hononrs showered upon the projectors, nothing was wanted but 
the presence of the meritorious inventor himself. 

Trevithick had in these latter years been fully as active in his con- 
tributions to the canse of science, as in any previous portion of his 
creer. It was he who suggested the improvement on steam boats by 
propulsion at the stern, Shich is now the subject of experiments at 
London and at Liverpool. He considered that a spiral wheel re- 
volving at the stern of a vessel was preferable to the use of side paddle 
wheels, and we believe that a vessel something on this principle is now 
abont to make the trial voyage across the Atlantic. 

Another contribution of his to steam locomotion was his revival 
of giving motion to the engines by means of the re-action of the steam 
mede to spout against the atmosphere. 

In 1815 he effected a great improvement in his high pressure engines, 
by forming the piston so that a ring of water should run all round it, 
aod render the whole air-tight; as he found in practice that a very 
moderate degree of tightness in the packing produces this result.* 

Trevithick was now actively engaged in England preparing for his 
departure. He had constructed several new engines, and an apparatus 
lor the Peruvian Mint; and his attention was directed to an object of 

the greatest importance, to remedy the growing scarcity of quicksilver, 
by constructing furnaces for urifying the silver ore by fusion. At last, 
in Octaber, 1817, Trevithick, Robinson Crusoe like, gave up all his 
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pe rty in England, and leaving it to his wife and children, set sail 
or Peru. 

In February, 1817, he arrived at Lima, where his presence excited 
the utmost enthusiasm. He was received by the government and the 

ple with the greatest honours, while the official announcement of 
is arrival in the Gazette created the highest expectations of the 
whole population. He had immediately an audience of the Viceroy, 
and the Lord Warden of the mines was directed to escort him with a 
guard of honour to the seat of his future labours. The principal men 
of the mining district came many days' journey to Lima to see and wel- 
come him, and all exerted themselves to testify their esteem for the 
well-deserving Don Ricardo Trevithick. Never, perhaps, was Euro- 
pean so well received in the New Indies; it was not Las Cases coming 
to rescue au injured population from oppression, but it was a man of 
science who had ariel to augment their old resources, and to create 
new mines of wealth. It was the first benefit which they had received 
from the Old World, and it is not surprising that an ardent people re- 
ceived Trevithick with as great enthusiasm as Columbus had once awoke 
in Spain. 

e exertions of this great man were crowned with success, and he 
was equally rewarded by their profitable return, and the gratitude of 
the people. The produce of the mines augmented to an unexpected 
degrec, and the coining machinery was increased six-fold; his compa- 
nions united in expressing their obligations to him, and the authorities 
were not remiss in showing how they appreciated them. We under- 
stand that he was invested with the title of a marquis, and was created 
a grandce of the Spanish empire, while the Lord Warden of the mines 
even proposed to erect his statue in massy silver. 

In these employments Trevithick was engaged for many years; but 
at last the political dissensions, and his own wandering disposition, in- 
duced him to wish to leave the country. This was no easy matter : 
for the veneration with which he was regarded as a benefactor sent from 
Heaven, made tlie people regard his absence as a public calamity, and 
take every measure to prevent his departure. At last he made his 
escape, through dangers which few, less adventurous than himself, could 
have encountered ; and, after escaping the terrors of the mountain and 
the desert, and the arm of the wandering savage, he again arrived safely 
in England, where he was about the period of the great panic in 1897. 


Here he endeavoured to raise capital to pur on some of bis colossal 
rojects, but with his usual ill-success—for those who knew his skill, 
eared the waywardness of his character ; and those who did not, were 
repulsed by the giant nature of his enterprises. It was in vain he 
urged his own success, and represented the boundless resources of the 
Andean territory. He had the mortification to find his provision for 
his own fortune nullified by the ignorance and timidity of those with 
whom he sought to participate. While in America he had acquired 
large tracts of land, and on one estate had a mountain of copper ore, 
which, like the hill mines of Potosi or Montserrat, it would take cen- 
turies to exhaust. Here he proposed to construct railways, and, by 
the aid of capital and machinery, make the shores of the Pacific as 
great a mart for the produce of the earth, as those of his own native 
promontory. EN : 
Don Ricardo again returned to the New World, and resumed his 
labours for tlie benefit of the American people; for, it must be ob- 
served, that however be may have been remunerated, and how much 
so ever he may have desired to advance his own interests, yet the 
apathy of his countrymen ever prevented him from carrying out his 
own wishes, or being any other than the great regenerator of American 
riches. He died, indeed, comparatively poor, and left, we believe, 
little other inheritance to his family than the grandeur of his name 
and the glory of his works. 
In his person and manners he seemed formed to sustain the arduous 
contests to which he was destined. The robustness of form, inured by 
ears of toil and fatigue, was reflected by the innate self-confidence of 
lis disposition. Blunt, but not rude, he mairtained his opinions with 
honesty and power, and was only in fault that too frequent success 
made liim adhere to them with pertinacity. In his moral charncter he 
maintained with propriety all the social duties. Kind to his family, he 
was ever ready to make any sacrifice, although the meddling of others 
may have created dissension in his domestic circle ; while as a friend 
none, perhaps, could be more relied upon, for his feelings of confidence 
survived repeated disappointments and betraynle. His mental powers 
are best appreciated by the events of his life, for we may be assured 


that if no one be great without some divine assistance,* so few have 
done remarkable things without having in some degree participated 
in their greatness. His genius was of the highest order, while those 
difficulties which his invention could not dissolve were overcome by his 
perseverance. His self-education also allowed him to borrow little from 
—— 9 ‘i ———— 


* Nemo unquam magnus fuit sing aliquo afflatu divino Come 


—! 
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others, but made him dependent on himself ; and this confidence was 
rarely in vain, for his errors were always less those of judgment than 
consequent upon a hastiness of disposition, which, as it had met with 
but little sympathy from the world, was but too apt to despise it. His 
skill in providing for all occurrences was rarely baffled, and could not 
easily be surpassed, while his original and gigantic conceptions, how- 
. ever much beyond the p of his age, were seldom beyond the 
bounds of ultimate practicability. 

"That his name is but slightly known, and his labours consequently 
little appreciated, is by no means a result of their unimportance, but 
the effect of concurrent circumstances, which, as they can elevate in- 
significance, too often obscure merit. When he had conceived a plan 
by the resources of his mind, and confirmed it by experiment, the very 
vastness of it surpassed his means of execution, and prevented it from 
being carried into effect. He was himself no financier, and the asso- 
ciations he formed with Vivian and others were either insufficient in 
their extent, or turned more to the protit of his colleagues than himself. 
It was true that he left no means unsought of obtaining the assistance 
of others, but those who had capital feared to engage in enterprises to 
which they were unaccustomed, while those used to business had no 
disposition to deviate from the track in which they were long practised 
and successful. It is the nature, indeed, of great monopolies, that 
their very success engenders want of activity, for none feel so little in- 
clination to engage in new processes as those who are accumulating 
wealth by old ones. It is this that deadens the progress of the iron 
trade, of distilling, and many others; and the manufacturers, instead of 
supporting new inventions, spurn them as associates, and trample them 
down as rivals. It was the support of this influence which gave power 
to Watt, while it cramped the energies of Trevithick ; for without 
the aid of Boulton, the former might have wasted his life in experiments, 
or, Hargrave-like, have been supplanted by another Arkwright. Tre- 
vithick wanted but this to compete with Watt in worldly prosperity, 
and he wants not this to equal him in the height of his genius, the 

eatness of his works, or the wide-extending influence of his 
Inventions. 

That the memory of Trevithick has not received the honours which 
have been conferred upon others, ig a neglect which has been shown to 
many of our greatest names, and proceeds less from our want of venera- 
tion for men of genius than from our national character. We do not, 
like Frenchmen, dread a rival near the throne, nor are we, like Ameri- 
cans, fearful of others denying to us what we are scarcely known to 

We are rich enough in illustrious names to consider their 
admission in our domestic habits and our thoughts as a sufficient sacri- 
fice to fame, and it is only on the instigation of some provincial that we 
vaise statues to those who live in our hearts. Our population in the 
north, however, less fertile in their contributions to the shrine of 
genius, and more remarkable for local preference than extended sym- 
pathies, give a greater share of admiration to the few of whom they 
dare to boast. The English, in acceding to their su ions, while they 
commemorate inferior names, create mementos of their own neglect. 
While, therefore, there are three memorials of Walter Scott to one of 
Shakspeare, and to Milton none, we must not consider the many tri- 
butes to Watt as emblems of superiority, but as proofs of a better fate. 
It is to this that we must attribnte that a statue is rising to Watt in 
Manchester, while Brindley’s merit still relies upon the glorious memory 
of his canal. We may carry, however, this self-confidence too far, and 
where we meant only to show hospitality, may have broughtin strangers 
to master our own children; when we see the generosity of the 
American Congress to the spurious claims of Fulton, and the gratitude 
of Peru for the labours of Trevithick, we are called upon to offer some 
honour to his name, and to show that we are as proud of the inventor 
of the high-pressure machinery as we are conscious of the benefits we 
derive from his railway locomotives. But, neglect him as we may, the 
name of Trevituick will live while his engines annihilate space in the 
Old World, and in the New control the current of the Mississippi, and 
disgorge the mountain riches of the Cordilleras. 


MR. OLDHAM’S SYSTEM OF WARMING AND 
VENTILATING, 


48 ADOPTRD AT THE BANK OF ENGLAND AND BANK OF IBELAND. 


Sir,—As the best mode of heating and ventilating apartments and 
buildings is still an undecided matter among scientific men, I avail 
myself of your journal to draw public attention to what appears to me 
to be tbe best among the various plans aod patents of the present day. 

At a late meeting of the Royal Institution, Professor Brande, in the 
course of his Lectures on Heat, and in considering its transmission and 
diffusiou by nieans of currents, pointed out the advantage of aiding the 
operation of those currents by mechanical means, 


In illustrating this mode of conveying heat where extensive spart- 
ments are to be acted on, and where either a large volume of air ors 
great quantity of heat may be required, the Professor described the 
operation and effect of an apparatus successfully adopted by Mr. Old- 
ham, of the Bank of England, in which building it has been in sse 
during two years, having previously been adopted by bim in the Bask 
of Ireland, and where it bas been in operation during sixteen years. 

When heat is conveyed by means of natural currents, these are 
necessarily, and exclusively, due to the difference in the temperature 
and specific gravity of the column of air, when heated, relatively with 
that of the surrounding atmosphere ; the force of these currents, and 
the body of heat they are enabled to transmit, are therefore necessarily 
languid, compared to what may be effected by artificial means. 

That steam is the best medium for the transmission of beat is now 
too well known to require much illostration. Its superiority over 
water (independently of the greater facility with which steam is con- 
veyed to a distance) is derived from the extraordinary quantity of heat 
which water contains when ip the state of vapour—a cubic foot of 
water, in the form of vapour, having the power of giving out nearly 
eleven times more heat, than the same body of water could when in its 
liquid state. 

The mode hitherto adopted in many establishments, andin the large 
cotton-factories, is that of conveying steam through a continuous series 
of cast-iron pi 80 arran and extended, through tbe several 
apartments to heated, that each shall be supplied with a given 
length and surface of pipe, proportioned to the dimensions of the 
apartments to be hea 

This is manifestly a mode attended with great inconvenience and 
expense in the conveyance of sucl pipes, in their liability to leak; 
and in the want of uniformity in the temperature of the several parts 
of the rooms in which those pipes are introduced. But there is yet 
another and more formidable ev!l attending this mode of heating. 
namely, that whileit merely conveys heat to the already existing air in 
the chambers to be heated, it has no relation to the condition of that 
air, or the supply that may be required, or the changing and purifying 
the same. Ina word, the system, by means of steam-pipes, has the 
power of heating, but not of ventilating. It həs no tion to the 

urity or impurity of the air to which it imparts the beat; and itis; 
act, that giving an additional supply of heat to an apartment may 
even be prejudicial, inasmuch as such apartment may require ventila- 
tion, that is, change of air, rather than heat. 

Now the process of heating adopted by Mr. Oldham has this liar 
and distinguishing characteristic, which gives it a claim above ali othen. 
namely, that it both heats and ventilates at the same time, to any extent, 
and with any required rapidity. 

As far as health aud comfort are concerned, heating and ventilation 
should never be separated. Mr. Oldbam’s process and apparatus mest 
effectually supplies this desideratum. 


Doctor Ure, in his inquiry into tlie modes of warming and ventilating, . 
observes, that “the great principle of ventilation is, never to present ' 


the same portion of air twice over to the human lungs, but to suppl 
them at each fresh inspiration with pure aerial particles in a gena! 
thermometric and hygrometric condition.” 

Where heating is alone attended to, as in the case of heat conveyed. 
by steam in metal pipes, it becomes necessary to provide currents oi 
cold air, to supply the required continued change in the apartment: 
for the purposes of ventilation. It is manifest, then, that the best 
principle must be, first, to heat the required volume of fresh air, a» 
then introduce it to the apartments to be heated and ventilated, instead 
of effecting this double object by two distinct processes. This i. 
effectually accomplished by the plamof Mr. Oldham under considerati e. 


The modus operandi is as follows :—A body of pure air, of any require! _ 


volume, and passing at any required velocity, is forced by the aid of ın 


air-condensing pump into a chamber or chest, where it is heated in i». 


ingeniously-contrived, but extremely simple apparatus, by means of 
cross currents of steam. The peculiarity of this contrivance is, that iz 


ascending body of air, on entering this chest, divides itself spootaneoo |) : 


into any required number of thin horizontal films, by which a wr 
extended surface is exposed to corresponding steam-heated metal s r- 
faces. Instead, therefore, of passing the steam through a series of pip =. 
along which, but in an opposite direction, the condensed water has t 
return, it is conveyed at once from the boiler into the chest or condens rr. 
(which, in fact, it is,) where, on having parted with its heat to the ür 
as above described, it is condensed, and returned directly to the boil *. 
The chest or condenser, in the apparatus at the Bank of England. i: 
pda ith babs roi Tt nodo bun to be heated, while pası > 
over but 3 li feet, spreads itself over no less than 154 biperis 4 
feet. and coming in contact with a corresponding superficies, heated by 
the steam, it necessarily receives a very largesupply of hast inasbin | 
space of time. 


1899.] 


This apparatus in the Bank of England, independently of heating 
and amie aria several large apartments, is put to the severest test 
namely, that of evaporating the moisture from a series of 400 large 
mill-boards, with a surface of 1600 feet, and which moisture they have 
absorbed from the fresh-printed bank notes which are daily dried by 
this process. 

With r t to the quantity of heat which this small apparatus is 
capable of imparting to the air, this is accurately tested by the quantity 
of water which is condensed, and which amonnts hourly to twelve 
gallons. Now, as Professor Brande observed, when we consider what 
an enormous body of heat is contained in the steam generated from 
twelve gallons of water, we arc enablcd to appreciate tlie hourly cffective 
heating powers of this apparatus. 

As to the volumes of warm air that may be required, that will of 
course depend on the cubical contents of the buildings to be heated. 
This, however, may be stated, that there is scarcely any limit, either to 
the quantity of heat which may be thus given out, or the quantity of 
fresh air, so heated, that may be prepelled by such a system. Of the 
mechanical means by which this artificial current of air is created, little 
need be said, these are within the reach of all. 

Of the efficacy of an artifical current produced by means of a fan or 
cylinder, Dr. Ure observes, that “ it has been ascertained that a power 
equivalent to one horse, in a steam engine, will drive at the rate of 80 
feet second a fan, the effective surfaces of whose vanes, and whose 
inhaling conduits have each an area of 18 inches square, equal to that of 
a large steam boiler ume. The velocity of air in the chimney, 
produced by a consumption of fuel equivalent to the pv of twenty 
horses, was no more than 35 feet per second ; while that of the fan, as 
impelled by the power of one horse, was 66 feet per second. Hence it 
appears iat the economy of ventilation by the fan, is to that by the 
chimney draught, as 66 is to 39 or, 38 to l. It is obvious, therefore, 
that with one bushel of coals consumed in working a steam-impelled 
excentric fan, we can obtain as great a degree of ventilation, or we can 
displace as great a volume of air, as we could with 38 bushels of coals 
consumed in creating a chimney draft. Economy, cleanliness, and 
compactness of construction, are not, lowever, tlie sole advantages 
which the mechanical system of ventilatiou possesses over the physical. 
le is infallible, even under such vicissitudes of wind and weather, as 
would essentially obstruct any chimney draught ventilation ; because it 
discharges the air with a momentum quite eddy proof; and it may be 
increased, diminished or stopped altogether, in the twinkling of an eye, 
by the mere shifting of a band from one pulley to another. No state of 
atmosphere without, no humidity of air within, can resist its power. 
lt will impel the air of a crowded room, loaded with the vesicular 
vapours of perspiration, with equal certainty as the driest and most 
expansive." 

After so clear and practical an exposition of the advantages of a 
current, mechanically created, nothing further need be said of natural 
currents arising from mere increase of temperature, excepting that by 
the adoption of tlie pump instead of the fan, a very considerable power 
is Saved. and the operation performed much more effectively. 

Another peculiarity of M. . Oldham's apparatus here merits atten- 
tion. The large volunre of air heated and passed off to the required 
apartments is, previously to its being received into the heating chest, 
filtered and purified, by being deprived of all that noxious floating 
matter with which the atmosphere, particularly that of London, is at 
all times charged, and which, if heated and sent into the apartments 
with the air, would bnt increase that noxious character and render it 
still more injurious to the respiration of human beings. Not only 
indeed arc these offensive impurities which are floating in the atmo- 
sphere effectually separated, but a power is given of charging it with 
aromatic or antiseptic matter, thus rendering it not only the medium 
of warmth and ventilation, but of purifying and healthful influences. 

The peculiarities of Mr. Oldham's arrangements then, are, first, the 
adoption of mechanical means for the creation of a current of hot or 
cold air, and which may be augmented to any eed extent or 
volume, iastead of that comparatively feeble current which results from 
the difference of temperature alone ; secondly, tlie causing this artificial 
current of air to be heated by a peculiar arrangement which separates 
its volume spontaneously into their horizontal films, thus making them 
pess in contact with a corresponding number of surfaces heated by 
steam, imparting a large volume of heat to a large volume of air in a 
small space uid with great rapidity—and when so heated, of again 
uniting these films—to be passed up in a body in whatever direction or 
to whatever distance may be required; thirdly, the filtering the air 
before it is received into the heating apparatus, thus effectually ex- 
cluding that offensive dust and black matter with which the atmosphere 
is charged. I am, Sir, &c. C. W. WILLIAMS. 


(we will, ia our next Journal, if possible, give the drawings of Mr. 
"v apparatus Éprros.] 
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MACHINE FOR CLEANING AND REPAIRING FRONTS 
OF HOUSES, &c, OR A FIRE ESCAPE. 


Sir, —As the many melancholy instances of loss of life by fire have 
occasioned a very general interest in the invention of Fire Escapes, I 
beg the favour of your notice of one which I think has all the desiderata 
mentioned by Captain Manby, in hisaddress to the Society for the Pro- 
tection of Life from Fire, namely, simplicity, portability, and efficiency. 
I may add to these, economy in construction as being not a whit less 
important, seeing that the cheaper such machines can be made the 
greater will be the chance of their being kept in every part of the me- 
tropolis; the expense of mine will not exceed seven pounds; and in 
quantities, I have no doubt they may be inade for a third less. 

As I do not pretend to be more 
than an amateur in mechanics, I 
fear I shall very ill explain my- 
self. By reference to the an- 
nexed sketch it will be seen that 
my invention consists of a car 
traversing up and down the inner 
or under yide of a ladder, which 
it uses as a sort of inclined rail- 
way, and is suspended to the top 
round ofthe ladder by means of 
a chain passing overa pulley of 
asnatch block. "The car maybe 
adjusted toany sized ladder, which 
is admitted within the double 
framework of the machine be- 
tween four rollers (two at the 
top and two at tbe bottom), each 
of which have eccasionally a bear- 
ing on the ladder, but generally 
only the lowest inside and the 
upper outside rollers. The car 
weighs, including a single fall 
rope and block, about 90lbs, and 
I propose that every fire eugine 
should carry one, which may be 
attached very ornamentally at 
the opposite end to the driving 
box. 


Hp 
J^ 


m 


= SS By means of this car a fireman 
could be raised to the upper 
ý an IZ windows of a house without dif- 


ticulty by three persons, and thus 
afford personal help to those in danger, who, nine times in ten, have not 
presence of mind to avail themselves of the aid thrown up from below. 

As the car descends with the inclination of the ladder, it of course 
recedes from the front of the house ; it is, howevet, enabled to put forth 
in case of need an additional projection or stage of four feet, as shown 
in the sketch, which I believe would be the utmost required. Such a 
machine will also be found very useful for builders, plasterers, painters, 
and others, for the purpose of repairing, cleaning, colouring, or painting 
fronts of buildings. If generally adopted for such purposes, hardly a street 
would be withont one, which would form an additional certainty of the 
fire-escape being ready in case of need. 

I need not be reminded that my invention is nothing without a ladder ; 
bnt as fires very rarely happen withont their being speedily procured in 
the neighbourhood, there cannot be any difficulty on that point. 

Hoping to obtain, through your widely circulated publication, some 
practical opinion of the machine, I intrude this communication. 

And remain, Sir, yours, &c., 
Nine Elms, December 31, 1888. A. F. 


.THE NATIONAL GALLERY. 


Sin,—I had been for some time coveting a little leisure to submit 
a few opinions to you on this ill-fated building, when the ‘‘ Supple- 
ment to the Public Buildings of London,” by Mr. Leeds, informed me 
that my intentions were anticipated by one much more competent to 
speak upon the subject. The points to which ! more immediately 
intended to advert, were for the most mn those on which Mr. Leeds 
has so forcibly commented, viz., the absurdity of accusing the archi- 
tect of having diminished the capacity of the building by the very 
measures which, on the contrary, increased it (see pages 62, 63); the 
inconsiderate outcry concerning its being “too low’’ sce pages 67, 
68); and the injustice of ** censuring in the lump, without caring to 
hint at particular beauties in what upon the whole may be defective.” 

It is not for me to presume that anything emanating from so hum- 


y 
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hle a correspondent as myself, will be allowed to add much weight tv 
the criticism of Mr. Leeds; nor should I venture on these remarks, 
but that opinions—and very decided ones—have been expressed by so 
many persons, whose right to pass sentence is not more than mine, 

The defects of the structuresliould have been criticised with a more 
candid reference to the imperative necessities which interfered with 
the full exercise of the architect's taste; and the merits of the portico 
(parti. ularly as regards its plan) of the entrance hall, and of the 
general proportions of the several compartments of the facade, 
separately considered, should have been allowed. Granted, the centrul 
cupola is small, its tambour much too plain, and the two smaller 
copolacor turrets unnecessary. The cortice of the portico, too, cer- 
tainly lacks that prominence and richness which the Corinthian 
columns (particularly as they are finted) require; but the portico 
otherwise, in rezard to its low- pitched ped: ment (,erhapsit may he too 
low) ard the just approximation of its columns, is worthy of infinitely 
more adiniration than the St. Martinians have yet bestowed upon it ; 
a d I "ordialiy azree with the writer, whose minute ana ysis wou'd 
render any further comments gratuitous, that the * faca ie, if erected 
Bow years earlier, would have been probably as much extolled as it 
has now bren decried,” 

My chief purpose in now addressing you, is tosngg st such remedial 
nie sures as I conceive to be—at a verv little expeuse—practivab!e ; 
and I therefore, with all deference (as to un unquestionable superior 
whom, in spiteof the world, I delight to honour) submit to the archi- 
tect the adjoined sketch, simply showing bow, by raininy attic stories 
over the central and extreme compartments; by transposing the 
columns now in the centre of the wings, and by placing a pilaster attic 
order round the tambour of the dome, au altered effect would be pro- 
duced, which the public might deem an improvement, The dome will 
still perhaps remain too small (the dotted line inclosing it being more 
accordant with my own notions of proportion), but it will certainly 
not be so objectionable on the score of plainness. If the dome could 
be entirely reconstructed, it might possibly be made at once available, 
for increased accommodation and effect; But I am speculating only 
on what may be gathered from the small engravings before me, and 
saw too little of the building when in London some time back, to ven- 
ture on anything more than incre suggestions. 
our obcdient servant, 

: GEORGE WiGHTWICK. 

Pym Feb., 1939. 

[We regret that it is out of onr power to comply with the request of 
our correspondent as to the insertion of a wovd-cut, as it would form a 
precedent which would not fail in other cases of suggestions to entail 
on us great inconvenienco and expense. We think his proposed altera- 
tiuns would be calculated t: produce the effect lie describes, but they 
would bave a tendency to alter the character of the building from its 
present cassicality.]—JEdit. Civ. Bag. & Arch. Journal. 


RAILWAY CURVES. 


Sin, —Having been lately employed setting out railway curves, like 
ner correspondent, ‘A Sub" (in your January number), I cannot 
cip offering a few observations on his plan; although I fear I am 
not one of tho ** more experienced readers" that he expected would 
take it up. He says, he thinks ‘‘ it would be an improvement upon 
the system of running directly from a straight line to a curve of 15, 2, 
or 23 miles radius, if a curve of 3, 4, or 5 miles radius, for a short 
distance, were made use of to connect them." 

Now to me it appears that the true principle is this :——When you must 
change your line of direction in a railroad, do so with as equabie a 
curvature as possible; for we know tliat if tho curvature is not cqua- 
ble, some parts of it must be sharper than if the same radius were 
used all through. This, I think, would be a sufficient reason for 
rejecting his plan at the outset. 

But even if without injury we could have a gradual increase of 
curvature—Cui bono? Is it to accustom the engines to a curvilinear 

ath? Surely when an engine is at a point just entering on a curve, 
it is pretty clear that its action on that curve will not be affected by 
the nature of the path it waa previously describing, since its tendency 
just then is in the direction of the tangent, which is quite independent 
of that path. À 

Again, your correspondent says, ''that projectiles (where the 
resistance is equal) assume the parabolic curve," by which he pro- 
poses an approximation. Now the reststance being constant is not the 
cause of a projectile's describing a parabola, but because gravity, which 
acts upon it, is a constant force, producing a constantly accelerated 
velocity, so that the dlstances gone in a vertical direction are as the 
squares of those gone in a horizontal (counting from the highest 
point), which is not a very similar case to that of an engine moving 


along 2 railway. But even if we were to draw au inference from tbe 
motion of a projectile, I would do it thns:— We krow that the curta- 
ture of its path is not constant, neither isits velocity—the latter being 
least when the former is greatest; now, the velocity of an engine 
should be constant, if possible—therefore, let the curvature of its path 
be so also.—I remain, Sir, your most obedient servant, 

Feb. 19, 1839. R. W. T. 


A METHOD FOR STRIKING GOTHIC ARCHES. 


Sis, —I beg leave to make public, through the medium of your 
Journal, the following method, which I discovered some years ago, and 
which I believe to be original, for Striking Gothic Arches, more 
particularly that which has been termed the Tudor arch :— 

Having determined the height and breadth of the arch, draw a 
horizontal line on a whitened wall; make the length of this line twice 
the height of the arch, and from the centre of the line, let fall a perpen- 
dicular, to which give one half the width of the arch. Let nails be 
driven at the two extremities of the horizontal line ; to one of these 
fix nn end of a chain somewhat heavy, but composed of short links, aud, 

ing the other end over thc other nail, draw up the chain till the 
Pottors of the curve correspond with the extremity of the perpendiculsr, 
and when in that position make the chain fast to the nail over which 
it was passed. This done, trace upon the wall, with charcoal or other- 
wise, one half of the curve formed by the freely suspended chain. This 
curve, placed in such a manner as that the lower or more curved pan 
rest upon the impost, will form one half of the required Tudor 


a 1, the other half being its counterpart. —thus :— 
Fig. 1. 
c Fig. 2. 
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Let A B (in fig 1) be the breadth of the required arch, and C D its 
height. Set off on the wall (fig 2) E F—2 C D; from the centre G, 


of E F, let fall G He The chain being fastened at E, and then 


passed over F, and drawn up until the bottom of the curve co 

with H, make fast at F, Now the curve E H or F H placed so as that 
the more curved part fall on the impost ; and the extreme E or F at 
the point C (fig 1), will be half of the required Todor arch. By this 
bisection and arrangement of a Catenary, gothic arches of various agrec- 
able curvature may be most easily and expeditiously traced. 

I am, Sir, your most obedient, 
13th Feb. 1839. J. R. JACKSON, Col. 


{We have taken the liberty of altering our correspondent’s arrange 
ment of the figures, by making two answer the purpose of three, whieh 
we hope he will excuse, particularly as it does not interfere with the 
rapes of his ingenious and simple method of setting out the arch; 
a method which, we are sure, will be appreciated by the profession.— 
EvrroR.] 


MONTROSE WET DOCK. 
Report of James Walker, Esq., Civil Engineer. 

Tur Site.—Having visited Montrose, in company with Mr. Leslie, earr 
in December last, I surveyed the sites and plans of Docks proposed by that 
engineer, viz.,—the Horologe Hill site, and the other between Meridtan Pace 
and the patent Slip, or farther down the river than the Horologe Hill; end I 
have no hesitation in preferring the lower situation. It places the entrance 
in a wider and better part of the river, where the eddy-tide will render the 
entering of the ships very easy ; it interferes less with the present wharfage ; 
and (which I think very important) gives the opportunity of extending the 
Docks as occasion may require upon the links—a property which is uncorend 
and belongs to the town. I consider this site also, whether as respects sp- 
proach from sca, entrance to the Dock, or the Dock itself, pecullarly 

FiRST, as TO THE APPROACH PROM SEA.—Having had ref tu 
apparently very accurate survey by Mr. Buchayan of Kdinburgb, amg) barby 
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been favoured by Captain Beaufort with tbe Admiralty survey of the harbour, 
u copy of which is now before me, I find the depth between the Annat Sand 
and tho Leads, at low water of spring-tides, frag seventeen to eighteen feet, 
which was confirmed by the sounding I took: outside of this to deep water, 
there is nothing less than fifteen feet; inwards, the depth decreases gradually 
tw less then half the aboye,* until opposite the Low Light, when it again 
increascs to 13, 12, 14, 16, 10, and 11 feet, which last is in the Stell, opposite 
to, and not far from the entrance to the proposed lower Dock. Four feet 
may be added to all the above depths for the luw water of neap-tides; thirteen 
fect for the high water of neap.tides; and cightoen feet for the high water of 
spring-tides, The length from the entrance to the harbour to that proposed 
for the Dock, is upwards of a mile, nearly straight, with rocky ground on 
the south bank, and sand on the north; butno rocks in the channel of the 
river: the bearing being N.W. by W. } W., and the width in the Stell, 
opposite to the proposed entrance to the Dock, about 300 yards. In this 
place, the direction of the tlood-tide is thrown over towards the south side, 80 
that for about a width of 100 yards from the shore, there is scarcely any 
current. The passage from sea, therefore, np to tho Dock entrance, may be 
pronounced decidedly good. 

SECONDLY, AS TO THR ENTRANCE.—Mr. Leslie has pointed the entrance 
down the river, which, had there beon any current to interfere with ships en- 
tring, wonld hare been objectionable; but in the present case, it is, for the 
Trasons above stated, a matter of comparative indifference. This entrance 
is proposed to be fifty-five feet in width, and fiftoen fect six inches in depth, 
st the high-water of neap.tides, which I think sufficient, and was so considered 
by the trustees when the subject was mentioned at the meeting. Mr. Leslie 
proposes one pair of gates at first, and shows by dotted lines npon the 
general plan, how this extension may be made at any future period into the 
neer, so as to form the entrance into a lock with two pair of gates. This 
is the part of the design, the idea of which, for the reason I shall presently 
Male, ought, I think, to be abandoned. The Dock is to be of the same depth 
as the entrance; tho form a rectangular parallelogram, four hundred and 
Afty feet long, and three hundred feet broad,—giving an area of three acres, 
which, for a Dock, I consider decidedly too small; and that the plan would 
therefure be objectionable, wero it not for the great facility of extension upon 
the links,- my opinion being that, in a very fow vears,tho three acre Dock 
will not be too large for a tide basin, with one pair of gatesinto the river, to 
i opened before high-water; and that then the lock with the double gates 
should be at the appercnd of the basin, to lock out of it, up to the inner Dock 
ot Docks, properly so called, which may then be of a size thought expedient; 
fot what would, in respect of size, be considered extravagant if recommended 
now, will not probably appear so when the first Dock, which will afterwards 
be the basin, shall be found insufficient. The sketch which accompanies this 
port will better explain my meaning. I would not recommend more being 
done at first towards the ulterior plan than simply returning the wing walls to 
form the future entrance, and making the front of the Dock or basin wall 
between these returns of timber piles or baulks to form & dam for future 
works within, and to be removed when these works shall be completed, With 
the above modification, I entirely approve of Mr. Leslie's plan, the execution 
of which does not appear to me to present any peculiar difficulty which Mr. 
Leslie has not provided for. 

Warra.—What was said to me of the apprehension that there would be 
great difficulty in keeping the works clear of water, led me to inquire parti. 
calarly respecting the wells that had been dug in the neighbourhood, and the 
nature of the strate. On these points, I had information also from Charles 
Gordon, en experienced well-digger, as well as from Mr. Leslie, and other 
gentlemen. There will be water undoubtedly, as the ground is sand and 
Bevel, with silth below : this will have to be pumped out, and the springs and 
wells round will be drained; but, after this is done, the water will diminish, 
ond the quick-sand lose its quickness. I feel assured, from experience in 
similar cases, that a modcrate-sized pumping engine wil] overcome the diffi- 
culty of water. The docks in the Thames are mede in sand and gravel, 
ander & clay surface: the Hull docks are all in silth. Mr. Leslie having 
foraished me with & copy of his working-plans, I have examined the same, 
tod find that great pains have been taken with them : they are very particular 
sod explanatory. I have also axamined the estimate in detail, by taking out 
the quantities from the plans, and find that the same care has been extended 
to this. The sufficiency of the prices in some cases, particularly the 
masonry, may be tested by those who have local information. From the 
proximity to qnarzies, I think them sufficient; but that the prices of the dams 
and the excavation are close, considering the contlogencies to which these 
worksare liable, On the whole, I would recommend an addition of 3,0001. to 
the amount f 35,1211. upon the worksdetailed in theestimate. Ou examining 
the detail, I do not find the following particulars to be included, viz.:—The 
Dock.gates, mooring and warping buoysin the river, moorings or bollards in 
Deck, pumping (with the steam-engine) while the works are in progress. 
These will amount to 4,0001, making an addition of 7,000/. to the estimate 
ot 35, PITEN 

R - 
ne e id eg eee feet ouly upon the Cross Dykes, the shoalest 


1 Mr. Leslie prepared two estimates; the one being the parliamentary estimate 
by drorodiog the whole work, and amounting to p 40/00: the other was got 
" "Trustees, in October, 1837, along with working plans and specifications for the 
The eartusive of Dock gates, in four departments, and amounted to $5,000/. odds. 
id last estimate, Mr. Leslie has cxplained, did include the expense of pumping 

ap tbe but did not comprehend the Dock gates, stated in the arlementary 
ramen $000 Mr. Leslie d: laot view or ip & part er rue | Dock, Pro 

cations, and estimate, a Octo 
ow samite to Mj. Walker ; ad : 
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Tre HaxBovm—The Harbour is intimately connected with the Docks; 
and, as my attention was called, and several questions asked, at your meeting, 
on the various points relative to the former, it cannot be considered irrelevant 
if I repeat what I then stated. I have already referred to the principal fea- 
tures of the entrance and river up tu the Stell. The harbour is considered 
by you, and probably with reason, as the best between the Forth and 
Murray Firth: it is therefore very important in a public view, although cer- 
tainly not a perfect harbour of refuge ; for, with north-east winds, the Leads 
stone, and other rocks, are upon the lee, close to the entrance, and nearly dry 
at low water; and, with south-east gales, ships are stated to lie nueasy in the 
Stell ; yet, with westerly, which are the prevailing winds, the harbour affords 
good refuge. The number of wind.bound vessels that entered the harbour 
last vear was sixty-four; and it was stated to me that twenty to thirty were 
in the harbour at the same time. Considering the harbour thus, even in a 
public light, a good beacon should be placed at the entrance, upon the 
dangerous rock to which I have before alluded ; and, judging from my ex. 
perience in this quarter, I think it more than probable that, if a proper repre- 
sentation were made to the Commissioners of Northern Lights, they would 
either undertake the work, or assist in it. 

Tue Basin.—As the harbour of Montrose may be considered the passage 
through which the sca-water finds its way into the Basin* when the tide is at 
food, and out of it when the tide is at ebb, and as its depth and 
width are proportioned to the quantity of water that passes, so every 
thing that diminishes that quantity, or lessens the basin, has the direct 
effect of lessening the width aud depth of the harbour. Therefore, 
the basin, to the extent that is covered by a spring tide, shonld be 
watched with jealousy, and every encroachment prevented. In the Admiraliy 
survey, it is included as part of the barbour; it is part of the plan now before 
me, atid every encroachment upon it may, by a special Act of Parliament, 
be the subject of prosecution ; but your interests are more immediately ccn. 
cerned, and you have a better opportunity of guarding this, which may be 
conaidered the lungs of your harbour. 


Hannovg Treust.—A meeting of the trustees of the harbour took place 
in the Town-Hall, on Monday, 28th Jannary last, Provost Crawford in the 
chair, when the clerk laid on the table the above report. The meeting were 
highly gratified with the tenor of the report, and concurred in a pnanimous 
opinion, “ that the authority of so eminent an engineer as Mr. Walker, in 
corroboration of Mr. Leslie's views, completely removes all objections to the 
plan, in regard to site, foundations, eligibility, or otherwise, —and also justifies 
the trustees in concluding that the works can be executed for a sum below the 
amount warranted by the rates leviable under the Act, which afford the most 
adequate security to lenders.” The provost then stated that several gentle- 
men interested in the improvement had resolved to advance 15,000/. to the 
trustees, or to give their guarantec to that amount; and that he was appointed 
to announce this to the meeting. The trustees expressed their bearty appro- 
bation of tho proposed loan or guarantee, and agreed to accept of the same, 
and to record their thanks to the gentlemen who had come so liberally for- 
ward to promote the undertaking. The meeting afterwards appcinted com 
mittees for arranging and disposing of sundry matters preliminary to the 
commencement of the work, which will be contracted for without loss of 
time. We understand that the outer wall of the Dock, which is 600 feet 
in length, and will consequently be of some temporary service to the shipping, 
is to be first completed.— A fontrose Review. 


HISTORY OF PAPERHANGINGS. 


Eztracts from a paper by Mr. CRACE, read before the Royal Institute of 
British Architects. 

Paperhangings are of comparatively modern origin, and although they are 
of such consequences both from the present extent of the manufacture, and as a 
vehicle for the diffusion of taste, I believe that there has never yet been 
written any detailed account of its rise and progress in this, or as far as I 
can discover, in any other conntry. I imagine them to have been originally 
manufactured as a cheap imitation of the rich stuffs and tapestries used by 
our ancestors to cover the stone walls and wainscoting of their apartments. 

The English and Flemish were the first in Europe who excelled in ta- 
pestry, and are supposed to have brought the art from the Crusades; the 
workmen in France, from this cause, were called Sarozins. 

The well known Bayeux tapestry, reyresenting the invasion of this country 
by William the Conqueror, issupposed to be the oldest existing specimen. Tur- 
ner, the historian, saya, that our Anglo-Saxon ancestors had wall hangings, 
some silken, some with figures of golden birds in needlework, others woven, 
and some plain; and in various illuminated manuscripts dating from the 
14th to the 16th centuries, I have found this material frequently introduced 
as a covering for tho walls, and particularly as a canopy for thrones and 
Chairs of state. 

It is in the reign of Henry the Eighth that I have been first able to trace 
the distinct manufacturc of the wove tapestry ; and Dugdale, in his War- 
wickshire, affirms that it was now first introduced into England by William 
Sheldon, Esq., who brought over workmen from Flanders about 1540, and 
employed them in drawing hangings, of which I believe specimens still 
remain at Weston. Notwithstanding the authority of Dugdale, I think 
the art was merely then revived ; for Lord Arundel, by his will in 1392, 
tempore Richard the Second, bequeeths to his wife Philippa the ings 
of his hall recently made in London ; and even ten years previously Richard 


* In the Admirsity surrey the Basin is called tbe Blake, 
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the Second granted a licence to Cosmo Gentilis of six pieces of tapestry, of 
a green ground, powdered with roses, which the king sent as a present to 
the Pope. However, the art seems in the reign of Henry the Eighth to 
have been brought to a perfection it had not before attained, and the great 
Holbein is supposed to have furnished various designs for it. 

About this time the nse of tapestries was not comfined to the nobility, 
but it was not uncommon to see abundance of arras, rich hangings of tapes- 
try, silver vessels, &c. in the houses of persons of much meaner quality. 

In the reign of James the First, a very extensive manufactory of hose 
tapestry was established at Mortlake, in Surrey, by Sir Francis Crane, 
which was munificently patronised by that king and his son Charlea the 
First, who granted an annuity of £2U00 towards the maintenance of the 
undertaking. Francis Cleyn, a painter of considerable reputation in the 
service of the king of Denmark, recommended by Sir Henry Wotton, was 
employed in this manufactory, and gave designs in both history and gro- 
tesque. Indeed, the beautiful hangings which then adorned the British 
palaces were much admired by foreigners of distinction, who visited this 
country, and the manufacture was held in high repute abroad. The civil 
wars, however, ruined this large mannfactory to which I have just alluded, 
and it does not appear to have been again carried on to any extent. 

A Monsieur Pariport, in 1720, made a spirited attempt to compete with 
the celebrated Gobelins at Paris, and founded a considerable manufactory 
at Fulham, in which he was nobly encouraged by the then Duke of Cum- 
herland, who assisted him with a gift of £6000, but this soon failed; and 
in 1759 a set of designs fur tapestry, painted by Zucharelli, and executed 
by Paul Saunders for the Earl of Egremont, for a. house he built in Picca- 
dilly, were the last made in this country. 

Connceted with tapestry are the silk and satin damasks and the rich 
figured velvets ; and another material much employed in this country for 
hangings and other purposes was the stamped and painted gilt leather, on 
which was représented sometimes in relief divera kinds of grotesques, re- 
lieved with gold and silver, vermilion aud other colours. Many suppose it 
1o have bcen invented by the Spaniards, aud by them communicated to the 
Flemings, who excelled in it, and introduced here about the time of Henry 
the Eighth. 

The writers in the French Encyclopedia confess, even in 1762, that though 
the stamped leather of France equalled that from Flanders and Holland, 
yet that that made in Venice and Engiand was superior in both beauty of 
design and durability. This manufaeture so much resembles that of paper- 
hangings, that I conclude it must have given the idea for the invention of, 
at any rate, one branch of the subject now under consideration. 

Paper hangings may be divided into three separate branches; the flock, 
the metal, and the coloured; and each of these seems to have been invented 
at a different time, as an imitation of a distinct material—the flock to imi- 
tate the tapestries and figured velvets, the metal in imitation of the gilt 
leather, and the coloured as a cheap substitute for painted decorations. 
Professor Beckman says, that the former of these, the flock, was first 
manufactured in England, and invented by Jerome Langcr, who carried on 
the art in London, in the reign of Charles the First, aud obtained a patent 
for his discovery, dated May Ist, 1634. Various French and German 
authors give us the credit of this invention, yet it is disputed by a French- 
man, M. Tierce, who in the Journal Atcomomique says, that a man named 
François carried on this art at Rouen so esrly as the year 1620 and 1630, 
and affirms that the wooden blocks employed are still preserved with the 
before-mentioned dates inscribed on them. Frangois was succeeded by his 
son, who followed the business with success for fifty years, and died at 
Roucn in 1748 (?) M. Savary, in his Dictionnaire de Commerce, thus de- 
scribes the manner in which the French manufaetured their tonture de 
laine, or flock hangings :— The artist having prepared his design, drew on 
the cloth, with a fat oil or varnish, the subject intended to be represented ; 
and then the flocker, from a tray containing the different tints of flocks, 
arranged in divisions, took the colours he reqnired, and sprinkled them in a 
peculiar manner with his finger and thumb, so that the various shadow ands 
colours were properly blended, and an imitation ofthe wove tapestry produced. 

Of the seeond branch, the metal papers, I do not find much mentioned 
by the older writers; and of the coloured papers, I almost despaired of 
finding any early account, till, in an old French dictionary of commerce, 
printed in 1723, under the head of Dominoterie, I discovered an account 
which seems to give the origin of the present system of paperstaining. 
Dominoterie is an ancient French name for marble paper, such as used b: 
bookbinders; and the early F reneh: pa rstainers were associated wi 
the makers of that article, as a clasa caled Dominotiers. The manufacture 
is thus described :— 

The design having been drawn in outline, on paper pasted together of 
the size required, the paper was then divided into ts of a suitable size, 
and given to the carver or wood engraver, to cut the designs on blocks of 
pear tree, much in the same manner as at present. The outline thus cut 
‘was printed in ink with a press, resembling that then used by the letter- 
press printers, on separate. sheets of paper. When dry, they were then 
painted and relieved with different colours in distemper, end. afterwards 
joined together, so as to form the required design. The author then adds, 
that grotesques and panels in which are intermingled flowers, fruits, ani- 
mals, and small figures, have up to this time succeeded better than imita- 
tions of landscapes, or other tapes hangi which are sometimes 
attempted, and refers to article 61 of Zo Fre laws in 1686, which con- 
firms the statutes published in 1586, 1618, and 1649, in which rules are 
given as to what kind of presses, &c., are to be used by the dominotiers, 
and prohibiting them under heavy penalties from printing with types. 
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Recurring to the subject as connected with this counts s in the year 
1754, a Mr. Jackson, a manufacturer of paperhangings at Battersea, pub- 
lished a work on the inventjgn of printing in Chiaro Oscuro, and the appli- 
cation of it to the making of paperhangings, illustrated with prints im 
proper colours. This book is a sort of advertisement of the kinds of papers 
made, and the mode of manufacture employed by him. He sdupted a 
style of paper hangings executed with blocks in Chiaro Oscuro, in imits- 
tion of the most celebrated classic subjects. 

To use his words, ** The person who cannot purchase the statues them. 
selves, may have these prints in their places, aud thus effectually show kss 
taste. "Tis the choice and not the price which discovers the true taste of 
the possessor ; and thus the Apollo Belvedere, the Medicean Venna, or the 
Dying Gladiator, may be disposed of in niches, or surrounded with a 
mosaic work in imitation of frames, or with festoona and garlands uf 
flowers, with great taste and elegance; or, if preferred, landscapes after the 
most famous masters, may be introduced into the paper. That it need not 
be mentioned to any person of taste how much thia way of finishing with 
Colours, softening into one another with harmony and repose, exceedx every 
other kind of paperhanging hitherto known, though it has none of the gar, 
glaring colours in patches of red, green, yellow, and blue, &c. which are :: 
pass fur flowers and other objects in the common papers." 

By the account of this gentleman we find that paperhangings were then 
in common use, and had reached a certain degree of perfection, for that ever 
arabesques were executed; and | therefore conceive that the art diseo- 
vered by Lanyer had been continued from his time to the present; parti- 
cularly as in the year 1712, the lOth of Queen Anne, a duty of 14d. per 
square yard is imposed on this manufacture. In the reign of that quero 
the Chinese paperhangings were very much employed, and have continued 
in fashion to the present day. These hangings, though parts of them may be 
executed by blocks or stencils, are almost wholly painted by hand. Cotemp»- 
rary with Jackson, I have learned that a Mr. Taylor, the grandfather of 
one of our present most eminent manufacturers, carried on this businesa to 
a considerable extent, and accumulated a large fortune. He was succeeded 
by his son, who, I am inforined, visited France, and was enabled tu mre 
the manufacturers there considerable information. He said, on his return. 
that he found the French paperhangings very inferior to our own, both as 
to execution and beauty of design. In those days we had an extensive 
export trade in this material to America and other foreign parts, but we 
are now driven out of this market by the French. The paperbangings a: 
that date, about 1770, were manufactured nearly in the same manner ga at 
present ; I have indeed seen a flock paper of a large rich damask pattern. 
more than 100 years old, which resembles in every way the modern mate- 
rial; it is singular that this art of flocking was disused and almost lost dur. 
ing a period of twenty years, and revived only about furty years ago; a 
mode of decorating papers was also formerly employed, which is now never 
adopted. I have seen papers ornamented with a substance commanty 
called frost, a specics of talc. 

In the year 1786 there was established at Chelsea a manufactory for 
paperhangings of a superior description, conducted by Messrs. George and 
Frederick Echardts, gentlemen of considerable taste and spirit. The mude 
of manufacture was different to that in general use; for, besides the usual 
printing blocks, copper plates, on which were engraved designa of great 
finish and beauty, were likewise employed, aud they not only printed un 
paper but also on silk aud linen; and by an underground of silver or gold, 
they obtained very beautiful effects of colour. 

nly part of the design was giveu by printing; it was finished by artists 
constantly retained by the manufacturers, men of considerable talent, 
who again were assisted in the inferior parts by young girls, of whom tnore 
than fifty were employed; and had this undertaking been supported by the 
government, it would, I do think, have been more available as a school far 
our rising artists, and of infinitely greater service than our present school of 
design, for it would have been a working school, and no other, I am con. 
vinced, will be of any use in forming a talented race of decorative artiets in 
this country. There was also about this time another establishment similar 
to the former, conducted by Mr. Sheringham, in Marlborough.street. 

From this time the French began to excel in this superior branch of the 
art, which with us had fallen on such barren ground. Their manufacture 
were encouraged in every way by their government and the Emperor Nape- 
leon, to attempt that perfection which they have now so successfully 
attained. 

Having now slightly sketched thc history of this art up to the present 
time, I propose on some future occasion, if agreeable to the society, t» 
explain to the best of my power the different processes employed in the 
manufacturc. 

{The continuation of this interesting paper, which was read at a subs- 
quent meeting, we shall publish in the next Journal.] 


DESCRIPTION OF THE PATENT CEMENT OF MR. R. MARTIN, 
OF DERBY, 


Read at the Royal Institute of British Architects, February 18, 18889. 


The composition of my cement consists of a solution of poarlash and 
sulphuric acid, mixed to the exact point of neutralization with powder of 
gypsum, and the whole calcined together. 

calcination every particle of crystallized water and native arid i» 
driven from the gypsum, and their place supplied with the alkali and acid 
made sulphate of potash as above described. 

This change of solidifying substances creates properties altogether Dew 
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and opposite in effect to all other water-mixed cements. There is neither 
heat nor expansion in solidification, nor subsequent swelling from absorption 
"f the atmosphere or by immersion in water. It therefore rosults that the 
cement neither cracks nor creases, when used either as an in or out-door 
*tucco,— The mode of using the cement Mprery simple—similar to common 
hme pene but the purposes to which it is applicable are extremely 
varied. As it can be made of a variety of colours in manufacture, or 
« vlours introdaced, it will supersede the necessity of paint or paper, where 
their use is objectionable; it is therefore particularly applicable for attics 
und basements. 

For imitations of marble it must become the substitute of plaster of 
Paris, it being much more dense, and through its nonabsorptive quality 
withstanding all atmospheres, as has been already proved. As it does not 
expand in solidification, as above stated, sulid figures may be cast with it 
if pressed into moulds. It combines readily with limes slaked or qnick, 
und mixed with the latter it prevents its slaking, and with these, or by 
itself and sand, it forms an excessively hard and durable stucco. In its 
prepared state for use it does not receive the slightest injury from exposure to 
a damp atmosphere for any length of period, and will therefore carry 
without depreciation to any part of the globe—it is effective for every 
purpose for which the limes of this kingdom are used in its transatlantic 
possessions; and from being double their weight, will be nearly as 
economical in use, independent of its peculiar properties excluding all 
moisture and preventing the intrusion and ravages of insect and other 
vermin: considerations not only important to the resident, but to the 
f»vermment as conservators of the public stores. 

For the joining together of stones, bricks, &c., it has not its equal, and 
van be used with the greatest advantage, where lime proves but an 
insufficient bond, and Roman cement from its expansive propertics is 
improper; say for light-houses and other very elevated and much-cxposed 
-Lructures, 

Applied as a stucco over common lime plaster a very smooth and hard 
surface is produced, aud is so little absorbent that in painting two coats 
ure sutlicient. ‘This application was made by Mr. Chadwick above three 
years since, on two halls at Adelaide-place, London Bridge, and who will 
verify the fact here stated. 

lu the summer of 1837 it was applicd in castings and as a stucco, at 
72, Cheapside (opposite the Atlas Insurance Office) ; the stucco has been 

ince painted over, but not so the two coats of arms, which, as well as the 
: lucco, Lave withstoed the two last winters without the slightest injury. 

Any further information respecting properties, &c., &c., may be obtained 
of Mr. Berasconi, Alfred-place, Bedford-square, and who will also show 
~pecimens of its various applications. 


PHOTOGENY; 
OR, THE ART OF FIXING THE IMAGES OP VISUAL OBJECTS. 


The means of obtaining a self-acting, permanent representation of 
visual objects, has long attracted the attention of pios hers, and 
in 1802 was the subject of experiments by Wedgewood and Sir 
Humphry Davy. Their efforts, further than recognising the sensi- 
bility of nitrate of silver, were, however, ineffective, as were those 
of a committee of the Academy of Sciences, composed of Laplace, 
Malus, and Arago, who were engaged in a similar manner investiga- 
tion for ascertaining the power of moonlight. Chlorure of silver 
was also known to be easily acted upon by the rays of light ; but it 
was not until the close of Inst year that any announcement was made 
of the progress of this art. Mr. Fox Talbot seems to have been first 
in the field; but M. Daguerre, the inventor of the diorama, made 
the first disclosure. As the two processes seem to be distinct in their 
results, we shall give a description of each separately, as derived 
from the “Compte Rendu’’ of the Academy of Sciences, and from 
the letters of Mr. Talbot. To commence with that of M. Daguerre, 
it is effected by placing a copper plate ina camera obscura, which 
copper plate veing covered with a chemical preparation susceptible 
of the effects of light, produces a shaded drawing on the plate. 
These designs, when finished, may be exposed to the glare of the 
sun without changing, and will bear the scrutiny of a microscope. 
On reverting to the different powers of colours, it can be readily 
conceived that the several tints and shades will produce an effect 
corresponding to their intensity; the three primitive colours, as 
determined by Field, vun. in the relation of three, five, and 
tight; the time required for the process varies with the quantity of 
light, and, consequently, with the scason and time of day ; in sum- 
mer, at noon, eight or ten minutes is sufficient. This apparatus is 
at present incompetent to the representation of moving objects, and 
is Imperfect cveu with regard to trees. A hackney-coach stopped 
during the drawing of one of the scenes, and one of the horses, 
turning his head during the process, is represented without one. 
« shoe-black, also engaged in his vocation, appears without arms; 
The Academy of Sciences expressed a unanimous opinion of the 
utility and importance of this invention, and application has been 
made to the French Government to remunerate the inventor. The 
asnouncemert of this discovery led to the declaration of Mr. Fox 
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Talbot, who has perfected another variety of the same process, He 
uses à prepared paper, and produces a representation in coloured 
tints, which, after the drawing is finished, is not affected by sunshine. 
Both processes possess peculiar advantages, and have a superiority 
over any chemical medium heretofore known. Chiorure of silver 
being white, is blackened by the light, and the white parts of the 
image become black, whilst the blac rts remain white. Nitrate 
and muriate of silver obtain an impression in half a second, but + one 
of these preparations produce a permanent effect. The importance 
of the new discoveries will open a new world to science, and even 
by the resulta already S dans, the bounds of human investigation 
have been enlarged. The preparation of M. Daguerre is so sensible 
that it has obtained an image of the moon intwenty minutes, although 
the light of that body is 300,000 times less than that of the sun, and 
it proditces no effect on any other chemical substance yet known. 
M. Daguerre is also said to have obtained an impression from the 
star Sirius, thus proving the fixed stars to be suns, and that light is 
homogeneous throughout the universe, 


We copy the following very interesting account of the process 
of Mr. Talbot from our respectable contemporary, the * Atheneum” : 


1. In the spring of 1834 I began to put in practice a method which I had 
devised some time previously, for employing to purposes of utility the very 
curious property which has been long known to chemists to be possessed by 
the nitrateof silver; namely, its discolouration when exposed to the violet 
ray of light. This property appesred to me to be, perhaps, capable of useful 
application in the following manner:— 

] proposed to spread on a sheet of paper a sufficient quantity of the nitrate 
of silver, and then to set the paper in the sunshine, having first placed before 
it some object casting a well-defined shadow. The light, acting on the rest 
of the paper, would naturally blaeken it, while the parts in shadow would 
retain their whiteness. Thus I expected that a kind of image or picture 
would be produced, resembling to a certain degree the object from which it 
was derived. I expected, however, also, that it would be necessary to pre- 
serve such images in a portfolio, and to view them only by candle-light ; 
because, if by day-light, the same natural process which formed the images 
would destroy them, by blackening the rest of the paper. 

Such was my lending idea before it was enlarged and corrected by experi- 
ence. It was not until some time after, and when I was in ion of 
several novel and curious results, that I thought of inquiring whether this 
process had been ever proposed or attempted before? I found that in fact it 
had; but apparently not followed up to any extent, or with much perse- 
verance. The few notices that I have been able to meet with are vague and 
unsatisfactory, merely stating that such a method exlsts of obtaining the 
outline of an object, but going into no details respecting the best and most 
advantageous manner of proceeding. 

The only definite nccount of the matter whicb I have been able to meet 
with, is contained in the first volume of the “ Journal of the Royal Insti- 
tution," page 170, from which it appears that the idea was orlginally started 
by Mr. Wedgwood, and a numerous serics of experiments inade both by him 
and Sir Humphry Davy, which, however, ended in failure. I will take the 
liberty of quoting a few passages from this memoir. 

** The copy of a painting, immediately after being taken, must be kept in 
an obscure place. It may, indeed, be examined in the shade, but in this 
case the exposure should be only for a few minutes. No attempts that bave 
been made to preygnt the uncoloured parts frem being acted upon by light 
have as yet been ful. They have been co with a thin coating of 
fine varnish ; but this has not destroyed their susceptibility of becoming 
coloured. When the solar rays are passed through a print, and thrown upon 
prepared paper, the unshaded parts are slowly copied ; but the lights trans- 
mitted by the shaded parts are seldom so definite as to form a distinct resem- 
blance of them by producing different intensitles of colour. 

* The images formed by means ef a cqmera obsevra have been found too 
faint to produce in any moderate time an effect upon the nitrate of silver. 
To copy these images wns the first object of Mr. Wedgwood, but all his 
numerous experiments proved unsuccessful.” 

These are the observations of Bir Humphry Davy. I have been informed 
by a scientific friend that this unfavourable result of Mr. Wedgwood's and 
Sir Humphry Davy’s experiments was the chief cause which diseouraged him 
from following up with perseverance the idea which he had also entertained 
of fixing the beautiful images of the camera obscura, And, no doabt, when 
so distinguished an experimenter as Sir Humphry Davy announced “that 
all experiments had proved unsuccessful,” such a statement was enleulated 
materially to discourage further inquiry. The circumstance, also, announced 
by Davy, that the paper on which these images were depicted was liable to 
become entirely dark, and that nothing hitherto tried would prevent it, would 
perhaps have induced me to consider the attempt as hopeless, H I bad not 
(fortunately), before I rend it, nlrendy discovered a method of overcoming 
this difficulty, and of firing the image in such a manner that it is no more 
liable to injury or destruction. 

In the course of my experiments directed to that end, I have been 
astonished at the variety of effects which I have found produced by a very 
limited number of different processes when combined in various ways; and 
also at the length of time which sometimes elapees before the full effect of 
these manifests itself with certainty. For I bave found that images formed 
in this manner, which have zppeared in good preseryation at the end of 
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twelve months from their formation, have, nevertheless, somewhat altered 
during the second year. This circumstance, added to the fact that the first 
attempts which I made became indistinct in process of time (the paper 
growing wholly dark), induced me to watch the progress of the change 
during some considerable time, as I thought that perhaps aij these images 
would ultimately be found to fade away. I found, however, to my satisfac- 
tion, that this was not the case; and, having now kept a number of these 
drawings during nearly five yenrs without their suffering nny deterioration, I 
think myself authorised to draw conclusions from my experiments with more 
certainty. 

2. Effect and Appearance of these Images.-—The images obtained in this 
manner are themselves white, but the ground upon which tbey display them- 
selves is variously and plensingly coloured. 

Such is the variety of which the process is capable, that by merely vary- 
ing the proportions, and some trifling details of manipulation, any of the 
following colours are readily attainable:—Sky-blue, yellow, rose-colour, 
brown of various shades, and black. Green alone is absent from the list, 
with the exception of a dark shade of it, approaching to black. The blue- 
coloured variety has a very pleasing effect, somewhat like that produced by 
the Wedgwood-ware, which has white figures on a blue ground. This 
variety also retains its colours perfectly if preserved in a portfolio, and not 
being subject to any spontaneous change requires no preserving process, 
These different shades of colour are, of course, so many different chemical 
compounds, which chemists have not hitherto distinctly noticed. 

3. First Applications of this Process, —Thc first kind of objects which I 
attempted to copy by this process were flowers and leaves, either fresh, or 
selected from my herbarium. These it renders with tbe utmost trnth and 
fidelity, exhibiting even the venation of the leaves, the minute hairs that 
clothe the plant, &c. &c. 

It is so natural to associate the idea of labour with great complexity and 
elaborate detail of execution, that one is more struck at seeing the thousand 
florets of an Agrostis depicted with all its capillary branchlets (and so accu- 
rately that none of all this multitude shall want its little bivalve calyx, re- 
quiring to be examined through a lens), than one is by the picture of the 
large and simple leaf of an oak or a chesnut. But, in truth, the difficulty is 
in both cases the same. The one of these takes no more time to execute 
than the other; for the object which would take the most skilful artist days 
or weeks of labour to trace or to copy, is effected by the boundless powers of 
natural chemistry in the space of a few seconds. 

To give an idea of the degree of accuracy with which some objects can be 
imitated by this process, I need only mention one instance. Upon ono occa- 
sion, baving made an image of a piece of lace of an elaborate pattern, I 
showed it to some persons at the distance of a few feet, with the inquiry 
whether it was a good representation ? when the reply was, ** That they were 
not so easily to be deceived, for that it was evidently no picture, but the piece 
of lace itself." 

At the very commencement of my experiments upon this subject, when I 
saw how beautiful were the images which were thus produced by the action 
of light, I regretted the more that they were destined to have such & biief 
existence, and | resolved to attempt to point out, if possible, some method of 
preventing this, or retarding it as much as possible. The following consi- 
derations led me to conceive the possibility of discovering a preservative 
process :— ] 

The nitrate of silver, which has become black by the action of light, is no 
longer the same chemical substance that it was before. Consequently, if a 
picture produced by solar light is subjected afterwards to any chemical pro- 
cess, the white and dark parts of it will be differently acted upon; and there 
is no evidence tuat, after this actlon has taken place, the white and dark 
parts will any longer be sulject te a spontaneous change; or, if they nre so, 
still it does not follow that that change will row tend to assimilate them to 
each other. In cases of their remaining dissimilar the pic ure will remain 
visible, and therefore our object will be accomplished. 

If it should be asserted that exposure to sunshine would necessarily reduce 
the whole to one uniform tint, and destroy the picture, the onus probandi 
evidently lies on those who make the assertion. If we designate by the letter 
A the exposure to the solar light, and by B some indeterminate chemical 
process, my argument was this: —Since it cannot be shown, à priori, that the 
final result of the series of processes A B A will be the same with that 
denoted by B A, it will be, therefore, worth while to put the matter to the 
test of experiment, viz., by varying the process B until the right one be dis- 
covered, or until so many trials have been made as to preclude all reasonable 
hope of its existence. 

My first trials were unsuccessful, as, indeed, I expected; but after some 
time I discovered a method which answers perfectly, and shortly afterwards 
another. On ene of these more especinlly I have made numerous experi- 
ments; the other I have comparatively little used, becausc it appears to re- 
quire more nicety in the management. It is, however, equal, if not superior, 
to the first in brilliancy of effect. 

This chemical change, which I call the preserving process, is far more 
effectual than could have been anticipated. The paper, whicb had previ- 
ously been so sensitive to light, becomes completely insensible to it, inso- 
much that I am able to show the society specimens which have been exposed 
for an hour to the full summer sun, and from which exposure the image has 
suffered nothing, but retains its perfect whiteness. 

4. On the Art of fixing a Shadow.—The phenomenon which I bave now 
briefly mentioned appears to me to partake of the character of the marvellous, 
almost as much as any fact which physical inveuigation has yet brought to 


our knowledge. The most transitory of. things—a shadow, the most pro- 
verbial emblem of all that is fleeting and momentary—may be fettered by 
the spelis of our “ natural magic," and may be fixed for ever in tbe position 
which it seemed only destined for a single instant to occupy. 

This remarkable phenomenon, @@whatever value it may turn out in it 
application to the arts, will, at least, be accepted as a new proof of the valne 
of the inductive methods of modern science, which by notieing the occur. 
rence of unusual circumstances (which accident, perbaps, first manifests in 
some small degree), and by following them up with experiments, and varyins 
the conditions of these until the true law of nature which they ezpr à 
apprehended, conducts us at length to consequences altogether unexpected. 
remote from usual experience, and contrary to almost universa! belief, Such 
is the fact, that we may receive on paper the fleeting shadow, arreat it ther, 
and in the space of a single minute fix it there so firmly as to be no mare 
capable of change, even if thrown back into the sunbean from which it 
derived its origin. ` . 

5. Before going further I may, however, ndd, that it is not always neces 
sary to use n preserving process. This I did not discover until after I had 
acquired considerable practice in this art, having supposed at first that all 
these pictures would ultimately become indistinct if not preserved in some 
way from the change. But experience has shown to me that there are v 
least two or three different ways in which the process may be conducted, io 
that the images shall possess a character of durability, provided they are kept 
from the action of direct sunshine. These ways have presented themselres 
to notice rather accidentally than otherwise; in some instances without any 
particular memoranda‘liaving been made at the time; ‘so that I am not set 
prepared to sta’e accurately on what particular thing this sort of semi-dun- 
bility depends, or what course is best to be followed in order to obtain it. 
But as I have found that certain of the images which have been subjected to 
no preserving process remain quite white and perfect after the lapse of a rea 
or two, and, indeed, show no symptom whatever of changing, while «ben 
differently prepared (and left unpreserved) have grown quite dark in oo 
tenth of that time, I think this singularity requires to be pointed out. Whether 
it will be of much value I do not know. Perhaps it will be thought better 
to incur at first the small additional trouble of employing the preserving pro- 
cess, especially as the drawings thus prepared will stand the sunshine ; bir 
the unpreserved ones, however well they last in a portfolio or in commo 
daylight, should not be risked in a very strong light, as they would be abie 
to change thereby even years after their original formation. This ver 
quality, however, admits of useful application. For this semi-durabie pipe, 
which retains its whiteness for years in the shade, and yet suffers a chang? 
whenever exposed to the solar light, is evidently well suited to the use of 1 
naturalist travelling in a distant country, who may wish to keep some meno 
rial of the plants he finds, without. having .the trouble of drying then and 
carrying them about with him. He would only have to take a sheet of this 
paper, throw the image upon it, and replace it in his portfolio. The defect 
of this particular paper is, that in general the ground ix not even ; but this 
is of no consequence where utility alone, and not beanty of effect, 5 
consulted. 

6. Portraits.— Another purpose for which F think my method vill be 
found very convenient, is the making of outline portraits, or silhouetier. 
These are now often traced by the hand from shadows projected by a candle. 
But the hand is liable to err from the true outline, and a very small deviation 
causes a notable diminution in the resemblance. I believe this manual p» 
cess cannot be compared with the truth and fidelity with which the portrai is 
given by means of solar light. 

7. Paintings on Glass.—The shadow-pictures which are formed by ex 
posing paintings on glass to solar light are very pleasing. The glass itsell, 
around the painting, should be blackened; such, for instance, as are often 
employed for the magic lantern. The paintings on the glass should base ro 
bright yellows or reds, for these stop the violet rays of light, which are the 
only effective ones. The pictares thus formed resemble tbe productions of 
the artist's pencil more, perhaps, than any of tbe others. Persons to whom 
lave shown them have generally mistaken them for such, at the same time 
observing that the style was new to them, and must be one rather difficul 0 
acquire. It is in these pictures only that, as yet, I have observed indications 
of colour. I have not bad time to pursue tbis branch of the inquiry further. 
It would be a great thing if by any means we could accomplish the delins 
tion of objects in their natural colours. I am not very sanguine respectiog 
the possibility of thia; yet, as I have just now remarked, it appears possibi 
to obtain at least some indication of variety of tint. 

8. Application to the Micrescope.—I now come to a branch of the subset 
which appears to me very important, and likely to prove-extensively useful, 
the application of my method of delineating objects to the solar miero 

The objects which the microscope unfolds to our view, curious and » 
ful as thcy ere, are often singularly complicated. The eye, indeed, s 
comprehend the whole which is presented to it in the field of view ; bot ih 

wers of the pencil fail to express these minutise of nature in their innument- 

le details. What artist could bave skill or patience enough to copy then? 
Or granting that he could do so, must it not be at the expense of moch maz 
valuable time, which might be more usefally employed? 

Contemplating the beautifal picture which the solar mi i 
the thought struck me whether it might not be possible to canse that ims! 
to impress itself upon tbe paper, thus to let Nature substitute ber om 
inimitable pencil for the imperfect, tedious and almost hopeless attempt of copt- 
Ing a subject so intricate? 

My first attempt had no success, Although Ichose.« bright day, end forani 
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a goed image of my object upon prepared paper, on returning at the espira- 
tion of an hour I found that no effect had ikea place. I we therefore half 
inclined to abandon this experiment, when it occurred to me that there was no 
reason to suppose that the common muriate of silver was the most sensitive 
substance that exists to the action of the chemical rays; and though such should 
eventual) ene to be the fact, at any rate it was not to be assumed without 
proof. ore began a course of experiments in order to ascertain the 
inBueace of various modes of preparation, and | found these to be signally 
different in their results. | considered this matter chiefly in a practical point 
of view; for as to the theory, I confess that I cannot as yet understand the 
reason why the paper prepared in one way should be so much more sensitive 
than in another, 

The result of these experiments was the discovery of a mode of preparation 
greatly Dp eles in sensibility to what I had originally employed; and hy 
means of this, all those effects which ] had before only anticipated as theoreti- 
cally possible were found to be capable of realization. 

ith a shect of this, which I sball call ** Sensitive Paper,” is placed ina 
dark chamber, and the magnified image of some object thrown on it by the 
solar ; after the lapse of perhaps a quarter of an hour, the picture is 
faund to be completed. I have not as yet used high magnifying powers, on 
accouut of the consequent enfeeblement of the light. Of course with a more 
seasitive paper, greater magnifying power will become desirable. 

Oa examining one of these pictures, which I made about threo years and a 
half ago, I find, by actaal measurement of the picture and the object, that the 
latter is magnified seventeen times in linear diameter, and in aurface conse- 
quentiy 289 times. I have others which I believe are considerably more 
magpiGed ; bat I have lost the corresponding objects, so that I cannot here 
state the exact numbers. 

Not only does this process save our time and trouble, hut there are many 
objects, Lp aod microscopic crystallizations, which alter so greatly in the 
course of three or four days (and it could hardly take any artist less to delineate 
them in all their details,) that they could never be drawn in the usual way. 

] will now describe the degree of sensitiveness which this paper possesses, 
premising that I am far from supposing that I have reached the limit of which 
this quality is capable. On the contrary, considering the few experiments 
which I have made, (few, that is, in comparison with the number which it would 
be easy to imagine and propose) I think it most likely that other methods may 
be found, by which substances may be prepared, perhapa as much transcending 
in sensitiveness the one which I have employed, as that does the ordinary state 
of the reines of silver, Bar to confine mysclf to wbat I have actually accom- 
plished in the preparation of a very sensitive paper. 

When a sheet of pee is brought towards ainda, not one throngh which 
the sun shines, but looking in the opposite direction, it immediately begins to 
discolour. For this reason, if tho paper is p by daylight, it must hy no 
means he left , but as soon as finished be shut up in a drawer or cup- 
board and there left to dry, or else dried at night by the warmth of a fire. 
Belore using this paper for the delineation of any object, 1 generally approach 
it for a little time towards the light, thus inteationally giving it a slight shade 
of colour, for the purpose of seeing that the ground is even, If it appears so 
when thus tried to a small extent, it will generally be found to prove so in the 
fina] resalt. But if there are some places or spots in it which do not acquire 
the same tint as the rost, such a sheet of paper should be rejected; for there is 
a risk that, when mp ed, instead of presenting a ground uniformly dark, 
which is essential to the beauty of the drawing, it will have large white spots, 


ery altogether insensible to the effect of light. This singular circumstance 
shall revert to elsewhere; it is sufficient to mention it here. 

The paper then, which is thus readily sensitive to the light of a common 
window, is of course much more so to the direct sunshine. Indeed, such is the 
velocity of the effect then produced, that the picture may be said to be ended 
alesost as soon as it is hegun. 

To give somo more definite ides of the rapidity of the process, I will state, 
thas after various trials tho nearest evaluation which I could make of the time 
peceasary for obtaining the pese of an object, so as to have pretty distinct 
outlines, when I employed the full sunshine, was half a second. . 

9. Architecture, Landscape,and External Nature.—But perhaps the most 
curious lication of this art is the one I am now about to relate, At loast 
it is that which has appeared the most surprising to those who have examined 
my collection of pictures formed by solar light. 

Every one is acquainted with the beautiful effects which are produced hy à 
eamera obscura, and has admired the vivid picture of external nature which it 
displays. It had often occurred to me, shat if it were possible to retain upon 
the the lovely scene which thus illuminates it for a moment, or if we 
coald bet fix the outline of it, tho lights and shadows divested of all colour, 
such a result could sot fail to be most interesting. And however much I might 
be at first to treat this netion as a scientific dream, yet when I had 
succesded ix Sxiag the images of the solar microscope by means of a peculiarly 
senzitive paper, there appeared no longer any doubt that aw analogous process 
would succeed ie copying the objects of external nature, although indeed they 
sre mach less illuminated. 

Not having with me in the country a camera obscura of any considerable 
size, I constructed one out of a large box, the image being thrown upon one 
end of it by a good object glass fixed in the opposite end. This apparatus 
being armed with a sensitive paper was taken out in a summer afternoon and 
placed about sas hundred yards from a building favourably illuminated hy the 
sus. An hour or twe afterwards 1 opened the box, and I found depicted upon 
the paper a very distinct representation of the building, with the exception of 

parte of it whieh lay in the shade. A little experience in this branch of 
ert chewed fè that with smeiler camerse obscuris the effect would bo pro- 
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duced in a smaller time. Accordingly I had several small boxes made, in which 
I fixed lenses of shorter focus, and with these I obtained very perfect but 
extremely small pictures ; such as without great stretch of imagination might 
be supposed to be the work of some Lilliputian artist. They require indeed 
examination with a lens to discover all their minutiz. : 

Ja the summer of 1835 | made in this way a number of representations of 
my house in the country, which is well suited to the purpose, from its ancient 
and remarkable architecture. And this building 1 believe to be the first that 
was ever yet known £o have drawn ils own picture. 

The method of proceeding was this; having first adjusted the paper to the 
proper focus in each of these little camere, I then took a number of them with 
me out of doors and placed them in different situations around the building. 
After the lapse of half an hour I gathered them all up, and brought them 
within doors to open them. When , there was found in each a minia- 
ture picture of the objects before which it had been placed. 

To the travelier in distant lands who is ignorant, as too many unfortunately 
are, of the art of drawing, this little iavention may prove of real service; and 
even to the artist himself, however skilful he may be. For although this 
natural process does not produce an effect much resembling the productions of 
his pencil, and therefore cannot be considered as capable of replacing them, yet 
it is to be recollected that he may often be so situated as to be able to devote 
only a single hour to the delineation of some very interesting lecality. Now, 
since nothing prevents him from simultaneously disposing, in different positions, 
any number of these little camere, it is evident that their collective results 
when examined afterwards, may furnish him with a large body of interesting 
memorials, and with numerous details which ho hed not kad bimself time either 
to note down or to delineate. 

10. Delineations of Sculpture.— Another use which I propose to make of my 
invention is for tho copying of statues and bas reliefs. I place these in strong 
sunshine, and put before them at a proper distance, and in the bite 

ition, a small camera obscura containing the prepared paper. In this way 

have obtained images of various statues, &c. | have not pursued this branch 
of the subject to any extent: but I expect interesting results from it, and that 
it may be usefully employed under many circumstances. . 

11. Copying ef Engravings.— The invention may Le employed with great 
facility for obtaining copies of drawings or engravings or facsimiles of MSS. 
For this purpose the engraving is pressed upon the prepared paper, with its 
engraved side in contact with the latter. The pressure must be as uniform as 
possible, that the contact may be perfect; for the least interval sensibly 
injures the result, by producing a kind of cloudiness in lieu of tbe sharp strokes 
of the original. 

When placed in the sun, the solar light gradually traverses the paper, 
except in those places where it is prevented from doing so by the opaque lines 
of the engraving. It therefore of course makes an exact image or print of the 
design. This is one of the experiments which Dar and W state that 
they tried, but failed, from want of suficient sensibi ity in their papet. . 

e length of timo requisito for effecting thecopy depends on tlie thickness 
of the paper on which the engraving bas been printed. At first I thought 
that it would not be possible to succeed with thick papers; but ] found on 


trial that the success of the method was by no means so limited. Itis e h 
for the pui , if the paper allows any of the solar light te psss. When the 
paper is thick, I allow half an hour for the formation of a good copy. In this 


way I have copied very minute, complicated, and delicate engravings, crowded 
with figures of small size, which were rendered with great distinctness. — 

The effect of the copy, though of course unlike the original, (substituting as 
it does lights for shadows, an rice rersa), yet is often very pleasing, aud would, 
I think, suggost to artists useful ideas respecting light and shade. f 

It may be sup that the engraving would be soiled or injured by being 
thus pressed against the prepared paper. There is not much danger of this, 
provided both are perfectly dry. It may be well to mention, however, that in 
Case any stain should he perceived onthe engraving, it may be readily removed 
by a chemical application which does no injury whatever to the paper. 

In copying engravings, &c., by this method, the lights and shadows are 
reversed, consequentiy the effect is wholly altered. But if the picture a0 
obtained is first preserved se as to bear sunshine, it may be afterwards itself 
employed as an object to be copied; and by means of this second process the 
lights and shadows are brought back to their original disposition. In this way 
we have indeed to contend with the imperfections arising from two processes 
instead of one ; but I believe this will be found merely a difficulty of manipu- 
lation. I propose to employ this for the purpose more particularly of 
multiplying at small expense copies of such rare or unique engravings as it 
would not be worth while to re-engrave, from the limited demand for them. 

I will now add a few remarks concerning the very singular circumstance, 
which [have before briefly mentioned, viz. that the paper sometimes, although 
intended to be prepared of the most sensitive quality, turns out on trial to be 
wholly insensible to light, and incapable of change. The most singular part 
of this is the very small difference in the mode of preparation which causes so 
wide a discrepancy in the result. For instance, a sheet of paper is all prepared 
at the same time, and with the intention of giviog it as much uniformity as 
possible; and yet, when exposed to sunshine, this paper will exhibit large 
white spots of very definite outline, where the p:eparing process has failed: 
the rest of the paper, where it has succeeded, turning black as rapidly as 
possible. Sometimes the spots are of a pale tint of ccerulean blue, and are 
surrounded by excecdingly definite outlines of perfect whiteness, contrasting 
very much with the blackness of the part immediately succeeding. With 
regard to the theory of thie, Iam only prepared to state as my opinion at 
present, that it is a case of what is called “unstable equilibrium.” The 
process followed is such as to produce one of two definite ehemical compounds 


104 


end when we happen to come near the limit which separates the two cases, it 
depends upon excéedingly small and often imperceptible circumstances, which 
of the two compounds shall be formed. That they are both definite co h 
1a of course at present merely my conjecture; that they are signally different, 
3s evident from their dissimilar properties. 

I have thus endeavonred to give a brief outline of some of the peculiarities 
attending this new process, which I offer to the lovers of science and nature. 
That it is susceptible of great improvements I have no manner of doubt; bat 
even in its present state I believe it will be fonnd capable of many useful and 
important applications besides those of which I bave here given a short account. 

e subject (says Mr. Talbot) naturally divides itself into two heads— 
the preparation of the paper, and the means of fixing the design. In order 
to make what may be called ordinary photogenic paper, the author selects, 
in the first place, paper of a good firm quality, and smooth surface; and 
thinks that none answers better than superfine writing paper. He dips it 
into a weak solution of common salt, and wipes it dry, by which the salt is 
uniformly distributed throughout its substance. He then spreads a solution 
ef nitrate of silver on one surface only, and dries it at the fire. The solu- 
tion should not be saturated, but six or eight times diluted with water. 
When dry, the paper is fit for use. He bas found, by experiment, that 
there is a eertain proportion between the quantity of salt and that of the 
solution of silver which answers best, and gives the maximum effect. If 
the strength of the salt is augmented beyond this point, the effect 
diminishes, and, in certain cases, becomes exceedingly small. This paper, 
if properly made, is very useful for all ordinary photogenic purposes. For 
example, nothing can be more perfect than the images it gives of leaves 
and flowers, especially with a summer sun. The light passing through 
tthe leaves delineates every ramification of their nerves. If a sheet of 
paper, thus prepared, be taken and washed with a saturated solution of 
salt, and then dried, it will be found (especially if the paper has been kept 
some weeks before the trial is made), that its sensibility is greatly 
diminished, and, in some cases, quite extinct. But if it be again washed 
with a liberal quantity of the solution of silver, it becomes again sensible 
to light, and even more so than it was at first. In this way, by alternately 
washing the paper with salt and silver, and drying it between times, 
Mr. Talbot has succeeded in increasing its sensibility to the degree that is 
requisite for receiving the images of the camera obscura. In conducting 
this operation, it will be found, that the resulta are sometimes more, 
and sometimes less satisfactory, in consequence of small and accidental 
variations in the proportions employed. It happens sometimes that the 
chloride of silver is disposed to darken of itself, without any exposure to 
the light—this shows, that the attempt to give it sensibility has been 
carried too far. The objectis, to approach to this condition as near as 
possible, without reaching it; so that the substance may be in a state 
ready to yield to the slightest extrancous force, such as the feeble impact 
of the violet rays when much attenuated. Having, therefore, prepared a 
number of sheets of paper, slightly different from one another in the com- 
position, let a piece be cut from cach, and, having been duly marked or 
numbered, let them be placed side by side in a very weak diffused light, 
for about a quarter of an hour; then, if any one of them, as frequently 
happens, exhibits a marked advantage over its competitors, Mr. Talbot 
selects the paper which bears the corresponding number to be placed in 
the camera obscura. 

With regard to the second ohject—that of fixing the images—Mr. Talbot 
observed, that, after having tried ammonia, and several other re-agents, 
with very imperfect success, the first which gave him a successful result, 
was the iodide of potassium, much diluted with water. Ifa photogenic 
picture is washed over with this liquid, an iodide of silver is formed, which 
is absolutely unalterable by sunshine. This process requires precaution; 
for, if the solution is too strong, it attacks the dark parts of the picturc. 
lt is requisite, therefore, to find, by trial, tlie proper proportions. The 
fixation of the pictures in this way, with proper management, is ve 
beautiful and lasting. ‘The specimen of lace, which Mr. Talbot exhibited 


to the society, and which was made five years ago, was preserved in this 


manner. But his usual method of fixing is different from this, and some- 
what simpler—or, at least, requiring less nicety. It consists in immersing 
the picture in a strong solution of common salt, and then wiping off the 
superfluous moisture, and drying it. It is sufficiently singular that the 
same substance which is so useful in giving sensibility to the paper, should 
also be capable, under othcr circumstances, of destroying it; but such is, 
nevertheless, the fact. Now, if the picture which has been thus washed 
and dried, is placed in the sun, the white parts colour themselves of a pale 
lilac tint, after which they become insensible. Numerous experiments 
have shown the author that the depth of this lilac tint varies according to 
the quantity of salt used, relatively to the quantity of silver; but by pro- 
perly adjusting these, the imagcs may, if desired, be retained of an absolute 
whiteness. He mentions, also, that those preserved by iodinc are always 
of a very pale primrose yellow, which has the extraordinary and very 
remarkable property of turning to a full gaudy yellow, whenever it is 
oe the heat of a fire, aud recovering its former colour again, when 
it 18 cold. 


Ship-building. —The ship builders of Liverpool, have seldom, if ever, been so busy 
as they are at present. All the yards on both aides the Mersey are ocenpied by 
vessels, of various tonnage, in process of building ; and more frames wonld belaid down 
if the builders could undertake the work, The ship-builders along the west and the 
east coast are equally busy, and have frequent occasion to refuse proffered contracts 
for building vessels. All these circumstances show that the shipping interest is in e 
very flourishing state-Liverpoo! paper. 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


NELSON MEMORIAL. 

Merely a single visit to Mr. Rainy’s Gallery—just before our presen 
number was guing to press, and when of course we ourselves were 
greatly hurried, —does not enable us to enter into any eritical remarks 
on any of the designs and models individually, or even to give a general 
opinion as to the average talent displayed in this competition, further 
than that satisfactory as the coup dail of the exhibition itrelf is, me 
observed very few designs characterised hy originslity of invention or 
propriety of adaptation to the intended site. On the eoütrary, the 
larger majority, we apprehend, would be found, on deliberate exami- 
nation, to be but poorly calculated to snit either the area itself, or the 
surrounding buildings. 

DESIGN BY W. RAILTON, ARCHITECT. 
To which the first premium is proposed to be adjudged by the first Committee. 

The design makes no pretension whatever to originality, being no more 
than a fluted Corinthian column, 174 feet high, on a pedestal ornamented with 
reliefs, and surmounted by a statue 17 feet high, consequently for wantof 
some basement or substructure will be apt to look too small, except as merely 
a lofty central ornament in the square. 

The following description of the two other prizes are by their respective 
authors :— 

DESIGN, BY E. H BAILY, R.A. 
To which the committee propose to award the second prize. 

Descrirtion.—An Obelisk raised to the memory of Nelson by his 
grateful country. At the base, our great Naval Commander is repre. 
sented supporting the Imperial Standard; on his left stands the Geniss 
of Britain, hailing with affection the Hero of Trafalgar; his attends, 
Victory, being seated on his right. At the back of the Obelisk rests the Nik 
Neptune with the subordinate Deities of the Ocean, form a Triumphal Pro- 
cession round the Rock on which the Monument is placed, thereby indicating 
that the Victories of Nelson were as extensive as the Element on which b 
fought. 

IMENSIONS.— The height of the Monument is intended to be 60 feet; the 
diameter of the steps the sume extent; and the height of Nelson to be nie 
feet, the other figures in proportion, as in the sketch. 

EsTiMATE.— To execute the whole monument in Ravaccioni Marble, (the 
same as the arch before Buckingham Palace is built of) 22,000/.—if executed 
in Bronze, 30,0001. 

DRAWINGS AND MODEL BY CHARLES FOWLER, ARCHITECT, 
SIEVIER, SCULPTOR. 
To which the committee propose to award the third prize, 

This design has been composed upon the principle of combining Architec. 

ture and Sculpture; with a view to obtaina more striking effect from their 
union than either is calculated to produce separately ; the one by its forms wd 
mass, to arrest the attention ang make a eneral impression, which may be 
heightened and perfected by the more refined and interesting details of tbe 
other. It would appear from the result of existing instances that a mere 
structure cannot properly convey the fecling or produce the effeet intended by 
a Monument, designed to commemorate any celebrated character or event. 
On the other hand a Statue or Sculpture Groupe is inefficient for want of mas 
and general form ; the former is appreciated as a distant object, and the latter 
only on close inspection. The desideratum, therefore, lies in avoiding these 
objections, or rather in combining the advantages which liarly belong to 
each art, so that the many who pass by may be struck with the general aspect 
of the Monument, and the few who may pause to examine its details may fod 
their first impressions carried forward and perfected by the beauty and 
significance of its historical illustrations. 
, With respect to the design now submitted, the endeavour has been to render 
it characteristic and appropriate to the occasion, avoiding plagiarism but 
without affecting novelty. The rostrated decorations of the pedestal, and t 
accessories proclaim it at once to be a naval trophy; and the hero to be cot 
memorated will be not less plainly indicated ; whilst the sculpture and other 
details will set forth his achievements. EU 

In regard to the structure, simplicity and strength are the distinguishing 

qualities of the basement, which is proposed to be constructed of granite, & 
large blocks, so as to be striking for their massiveness, solidity, aad giving 
dignity to the superstructure. The pedestala at the angles of the platform trt 
to be surmounted with piles of trophies executed in bronze, and crowned witb 
lamps to light both the area and monument; massive granite basins are set to 
receive the running fountains on thred sides, the fourth being reserved for m 
entrance to the structure within. The colossal figures seated against tbe foot 
fronts of the pedestal, are designed to represeut Britannia, Caledonis, Hiberni 
and Neptune, distinguished hy their appropriate insignia and attributes. 
_ On the south front of the pedestal, and at a legible distance from tho spectelor: 
is proposed to be inscribed a brief eulogium of the hero,—soine attempt t 
which, by way of illustration, is made in the drawing, Without prerane 
anticipate that delicate task, which will properly devolve upon other end more 
able hands. The opposite side is intended to contain the historical or matter- 
of-fact inscription, comprising also a record of the erection of the monument. 
The other two sides arc to have each a shield of arms iu relief, encircled by 3 
wreath. The cap or cornice of the lower pedestal is decorated by antiqst 
prows of vessels, to give the rostrated character, enriched with festoons of oak 
and marine urnaments. 

The middie compartment of the structure contains on the four frees of tht 
dado simply the names of the four principal actions in which Nelson wasee- 
gaged; and in the panel over each is a representation in Basse reltvo of 
striking incident, in each battle—the front being distinguisired by the gre 
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catastrophe, which formed at once the climax of his achievements, and the 
termination of his brilliant career. 

in order to give character, as well as to provide for an unusually bold pro- 
jecture, the Gallery above is supported on Cannons, in lieu of the usual ar. 
chitectaral consoles: and the intervals in the sofite are enriched with bombs 
andgrenades. The railing of the gallery is composed of decorations and em- 
blems, having reference to the occasion, so as to combine ornament with 
characteristic expression. 

The upper compartment of the monument is distinguished by its circular 
form, is more completely charged with decoration, illustrative of the honors 
which Nelson had achieved. The four large wreaths, embracing the entire 
circuit of the pedestal, contain respectively the Naval Crown, the Viscount's 
Coronet, the Mura? Crown, and the Ducal Coronet. From these wreaths 
are suspended the decorations of the four ** Orders" to which he belonged. 

The frieze of this pedestal is entirely ocenpied by the heraldic motto, 
whieh to be liarly appropriate to the occasion. The ornaments 
surmounting the cornice, which are analogous in form and application to the 
Grecian miere, are composed of escallop shells, and the cupola is to be 


of copper gilt. ; ; 

The Statue of Nelson crowns the whole, and is to be executed in bronze, 
about sizteen feet in height, and the entire height of the structure and statue 
will be 120 feet from the area of the square—viz: eleven feet more than the 
Column of the Duke of York. 

The monument, with all its decorations and accessories, to be completed in 
the most perfect style for the sum of twenty-five thousand ds. This we 
are ready to undertake, and to give security for the accomplishment. Having 
taken the pains to arrive at the conclnsion upon which this bona fide offer is 

with all the responsibility it envolves, it is hoped that due precau. 
tions will be observed in testing the accuracy of the estimates generally, so as 
to avold the delusion that too commonly occurs, which besides misleading the 
promoters of the undertaking inflicts an injustice in those who are more careful 
and serupolous in their proposals. 


RESTORATIONS OF ANCIENT MONUMENTS OF ROME, &c. 
EXECUTED BY THE PRNSIONARY ARCHFPRCTS OF THE ROTAL ACADRMY OF 
FRANCE. . 
(Extract. from a Paper sent by M. Vaudoyer, of Paris, Architect, io T. Donaldson 
Eq., Architect; read before tha Royal Institute of British Architects.) 


Ne. Monument. Architects. Nos. Monuments. Architects, 
l. Temple of Modest y—Dubut. 19. Portico of Octavia - Duban. 
3. Temple ef Vesta - - Coussin 20. Temples of Passtum--Labrouste, jun. 
3, Man Ultor - - Gasse. 21. Coliseum. - - - -- Duc. 
4. Tower of Metellus - Grandjean. 22. "'anple of Venus and 
5. Autoninus& FanstinaMénayer: Rome-.....- Vaudoyer, jnn. 
6. Arch of Titus - - - Guénepin. 23. Temple of Cora - - Labrouste, sen. 
7 Promeste- - - - - + Huyot. 24. Islo of Esculapius - Delauncy. 
R Pantheon -~ --- - Leclerc. 26. Port of Trajan at 
9. Temple of Peace - Gauthier. Ostia ------- Garrez. : 
in. Jupiter Tonans - - - Provost. 26. Forum of Trajan Morey. 
1I. Jupiter Stator - - . Bays. 27. Roman Forum. - - Leveil. 
12 Temple of the Sybil.-Van Cleemputte.! 28. Theatre of Pompey-Baltard, jun. 
13. Aeqma Giulia - - - Garnaud. | 20. Theatre of Mar 
14. Forum ii- - Callet. cellus------- Vaudoyer, sen. 
13. Basilica of A ppian—Lesueur. 30. Column of Trajan - Percier. 
16. Basilica of Antoni- 31.* Baths of Diocletian--Landun. 

Rite. ------ » Villain. 32.* Circus of Curacalla—Destouches. 
17. The Baths of Cara. 33.* Temple of Serapis - Caristie. 

ala ..--.-- Blouet. 84.* Temple of Concord-Constant. 


a 
18. Temple at Ostia - - Gilbert. * In hend, but not yet finished. 


These 34 restorations, with from 8 to 10 drawings each, forming in all more 
than 300, are sketched upon canvas, and richly bound, each set in a distinct 
volume of the same shape and size, 3 feet 3 inches English in height. They 
are also accompanied by a very curious and erudite historical memoir. 

This work is not a production of the imagination, but is based for the most 
part upon positive materials, which up to the present time have never yet been 
examined and studied with so much judgment and perseverance, and is the 
faithful record of invaluable monuments, which are daily perishing, and of 
which many will be lost to posterity—and will one day form a work of the 
Greatest interest, not only with regard to architecture, but to the history of 
archeology and the fine arts in general. 

The Minister of the Interior proposes to pubtish them for the use of French 
artists, and for circulation in foreign countries. 


Penhfators ‘of fe New Court, Old Dailey.—Mr. Perkins has caused anbterraneous 
chambers of a enpaciors size to be formed, in which are placed coila of hot-water 
Pipes, and others containing cold air, which are so arranged that by turning a valve, 
the warmed fresh air is admitesd through res made in the floor and wainscoting 
of the ceurt—so that a comfortable temperature may be preserved, whether the court 
be more or lesa crowded. The foul air, which naturally generates in a crowded court, 
^ drawn off by a shaft under the prisoner's dock, as well as from the gallery and 
teing, which, communicating with large curves on the roof, the font air makes a 
thorough exit, and fresh air, either warm or cold, can be supplied in such quamtities ax 
Qecenity may require. Great credit is conceded to Mr. Perkins for his excellent 
twifranee, and theimprovement which he effected upon the antique method of ven- 
hliGag (ho courts by cauvas bags, and warming them with brariers filled with charcoal, 
luere js one mutter connected with this contrivance which onght net ta be over. 
hated. The prisoners for trial on each day were placed in damp and nnwholesome 


cdh, where they were kept shivering with cold in the winter months. A genial 
*ern® now pervades their gloomy recesses, so that fur the time being their unen- 
"ille situation is regdered less intolerable, — Morning Advertiser. 


REVIEWS 


Observations on Lime, Calcareous Cement, Mortars, Stuccos, and 
Conerete; and on Puzzolapas, Natural and Artificial: together 
with Rules deduced from ®umerous Experiments for making an 
Artificial Water Cement, &c. By C. W. Pasrey, C.B., Colonel 
in the Corps of Royal Engineers, F.R.S., &c. London: John 
Weale. 1838. 


( Second Notice.) 


We now take the opportunity of again referring to Colonel Pasley's 
work, less for any dal ear of criticism than to afford our readers an 
opportunity to judge of the correctness of the views whicl we sdopted, 
in recommending it asa highly practical work. In the first extract, 
of which we shall avail ourselves, the Colonel very properly supports 
the necessity of specifying the proportions of lime to be used for making 
mortar by weiglit, aad not, as is generally the case, by measure. 


For this purpose I beg to suggest, that whenever the common mode of 
measuring lime in lumps from the kiln has been intended and used, this shall 
be particularly specified, and that the average weight per cubic foot of the 
lime in this state, estimated, however, not from the contents of a single cubic 
foot measure, but from that of some larger measure, which need not except 
10, and should not be less tban 5 cubic feet shall also be recorded.* In fact, 


. Supposing it required to mix 3 measures of sand with 1 measure of Halling 
, lime, it would a 
` the mortar, to direct 3 cubic feet of sand to be mixed with 37lbs. of quick 


much greater accuracy and uniformity in the quality of 


lime fresh from the kiln, or asa 10 feet measure is most convenient, let it be 


; stated that the mortar shall be made in the proportion of 10 cubic feet of sand 
. to about 124lbs. of lime, which is nearly equivalent to the former; and the 
' mode of measuring the lime from the kiln should also be described or speci- 


fied, because, although it may be presumed that fair and full leve! measure is 


; intended or has been used, it is best to leave nothing doubtful. 


When the time from the kiln is directed to be ground to a fine powder, it is 


i still more essential to define the mode in which it is to be or has been mea. 
, sured, whether lightly, or after temporary compression only, or under actual 
| com 


ion. 

In respect to sand, the custom is to serve it in by stricken measure, in 
whatever state it may be at the period of sale, which may vary between more 
or less dry or wet, according to circumstances, known to the persons who use 
it, but not to others unless expinined, amongst which circumstances the state 


| of the weather has its influence; for sand is not kept under cover, but laid 


out in masses in the open air. Hence, in order that we may have any precise 
knowledge of the real proportion which the sand bears to the lime, in the 
mortar of any work of importance, the person who describes such mortar 


: ought fo specify! particularly the state in which the sand was mensured, 


whether absolutely dry, or damp, or wet; because the actua! quantity of sand 


' obtained by the same measure in these three states, varies considerably be- 


tween the second, which is the minimum, and the latter, which is the maximun: 
of quantity. But the sand used for building in this country is scarcely ever 
in either of these two extremes of perfectly dry or wet. It generally varies 
only between more or less damp, and probably the difference in real quantity, 
between equal measures of it in those two states, does not exceed one-tenth in 
the practice of building at any one place. To describe accurately the state 
in which it has generally been used for the mortar of any important work, 
the author should specify not only the mean space occupied by it in that state, 
but also the spaces which the same quantity of the same sand is capable of 


t occupying when perfectly dry, and when thoroughly wet, stating also its 


weight per cubic foot when perfectly dry, there being no certainty as to the 
weight of sand in any other state. Moreover to enable a person, who does 
not know the sort of sand obtained from a particular locality, to understand 
the nature of it, the size of the particles should be described in the way tnat 
has been done by M. Vicat, by stating the diameter of the smallest and of the 
largest grains composing it, the latter of which may be sufficiently defined by 
describing the sort of screen through which even very fine sand is almost 
always sifted, to exclude pieces of wood or other extraneous substances gene- 
rally found in it. When sand and gravel are to be mixed together, in any given 
proportion, the size of both should also be described in the same manner; and 
even in using some natural mixture of these ingredients, such as Thames 
ballast, in the mortar of any important work, it is desirable that it should be 
defined in the same manner, for the use not only of foreigners, but of our own 
countrymen, in those parts of the United Kingdom where it is not used, 
although those who are accustomed to the daily use of it will of course need 
no such description. 


* Whilst investigating the subject of measures and weights, T found by repeated 
trials that a 10-cuhbie-feet measure made of two rectangular wooden cases, open at top 
and bottom, and each measuring 2 feet by 2} feet square in the clear and 1 foot high, 
either to be used separately as 2 five-cubic-feet measures, or jointly by pacing one 
upon the other, was a more convenient arrani t for the measurement of dry mate- 
rials, as well as for calculation, than the cuble yard measure in common we, which is 
also usually made in two parts, each composed of a similar case 3 feet square in the 
elesr and [8 inches . ln small buildings, where only few masons or bricklayers 
are employed, the half of the 10-cubic-feet measure may be the most convenient, as 
small quantities of mortar only are ed to be mixed at à time, But to use a 
smaller measure than this would not afford a. satisfactory estimate of average quan- 
tity, because the cubic foot of lime in lumps, measured singly in a one-cubic-foot mea- 
sure is not iw one-tenth of the contents of a ten-cubic-feet measure 
nor to one-fifth part of the contents of a five-cubic-feet measure. 
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We have next{detailed several experiments upon brick and cement 
beams, combined with hoop iron, laid horizontally between the joints. 
From the experience obtained in this investigation, the Colonel derives 
the following conclusions :— 


That cement bond, consisting of four or five courses of brickwork laid in 
pure cement, if strengthened by longitudinal pieces of hoop iron in all the 
Joints, may be used to Vipencie not only the wooden lintels of doors and 
windows, but all timber bond generally in the walls of buildings, as suggested 
in Article 234, which was written before we had tried thesc last experiments. 
In using hoop iron bond in walls, the irons should extend, if possible, the 
. whole length of each wall in one piece; but if a break be necessary, the ad- 
joining ends need not be united together by the blacksmith, but turned down 
at right angles into one of the vertical joints of the wall by the bricklaycrs 
themselves. Without hoop iron bond, on the contrary, the additional strength 
communicated by cement alone would not suffice in difficult cases. 

It is to be observed, however, that a continued string of four or five courses of 
cement and hoop iron bond, in the walls of a building, would not be exposed by 
any means to tlie same strain asour experimental brick beams; for it would not 
have to bear much more than its own weightin all the unsupported parts over 
a door or a window, there being other windows above those, and in all the 
intermediate portions of the wall corresponding with the ends of our experi- 
mental brick beams, the courses of cement bond alluded to would not only be 
supported from below, but their strength would be greatly increased by the 
weight of the solid parts of the wall above, it being well known that all benms 
bave a much greater resistance, when firmly fixed, than when merely sup- 
ported at their ends, which Mr. Barlow in his able nnd useful treatise on the 
strength and stress of timber estimates from his own iments, as being 
in proportion to the numbers of 3 and 2. Besides whicH] 10 feet between the 
bearings is & mucb greater width than would be given in practice to the 
windows, or even to the doors of the largest building, unless the latter were 
carriage-gateways, which are more usually covered by semicircular or elliptical 
arches, tban by fiat arches or straight lintels. 

It only remains further to remark, that the flattest and thinnest brick and 
cement arch has sufficient power to resist great pressure, in openings of 10 or 
even 15 feet, as was proved by one of our former experiments; though 
a straight brick and cement beam is not to be recommended, over such open- 
ings, unless consolidated by hoop iron bond. 


We have then some experiments on cements, tiles, and bricks, ap- 
plied for steps or staircases ; an investigation bearing upon a very useful 
professional subject. 


In both of these artificial steps the fracture takes place near to the wall, but 
that part of eacb, though entirely broken through, was suspended by the irons, 
which did not break, but elongated or were drawn out from their original 
position within the wall, just enough to admit of the far end of each step 
striking the ground in falling. In reference to the consideration before stated, 
the stone step may be considered to possess a resistance of about 5 times, the 
plain tile step a resistance of about 3 times, and the paving tile step a resist. 
ance fully double of the greatest weight, ever likely to press upon one step of 
a geometrical staircase 4 feet wide; that is, provided its widtb, which was 
only 12 inches, had been increased to 14 or 15 inches, which is the more usual 
width of the steps of such staircases, and which would of course increase its 
resistance in proportion. i shall observe also, that as the resistance of plain 
tiles and of paving tiles without cement was proved to be very nearly equal 
by our former experiments recorded in Table XVIII. (324), the marked 
superiority of resistance of the plain tile and cement step over the 
paving tile and cement step, though both formed of materials equally 
or nearly equally strong, may probably be ascribed in this experi- 
ment to the former being composed of a inuch greater number of tiles 
and therefore having a much greater number of cement joints than the latter. 
Notwithstanding, however, this inferiority of the paving tiles, I would recom- 
mend their being used in preference to plain tiles, if the expedient of building 
staircases with artificial steps composed of tiles, with cement and hoop iron 
bond, should ever be adopted, because the paving tile step is quite strong 
enough, and gives much less trouble in the workmanship than any very small 
sort of tiles, such as plain tiles would do. But instead of using tiles 12 inches 
square and 14 inch thick, like the common paving tiles of this country, they 
should be made 15 inches long, 12 inches wide, and about 14 or H inch thick 
only, so that 4 courses might be used for the steps of the principal staircase, 
and 5 courses for those of a second rate staircase of the same bouse, the latter 
of which are always made higher and also usually narrower than the former, 
And in order to break joint properly, it would be better to make a proportion 
of half tiles of the same length, but only six inches wide, than to cut whole 
tiles in two for this purpose. . . + «+ > 


Colonel Pastey strongly asserts the superiority of cement mortar over 
hydraulic lime, in the construction of wharf and river walls. Several 
instances are given of the failure of hydraulic lime for this purpose, and 
particularly one remarkable instance —in the case of a wall which had 
stood forty years without showing any symptoms of decay. The 
Colonel observes, — : 

of plain tiles, long thin stones, such as schists, or coarse slates not 
Sood pan bor the roofs of buildings, might be used for T sare purpose 
of forming artificial steps, wben united by cement and strengthen: by hoop 
jron bond ; but in all materials not before tried, it E o make 
an experime.,t step beforeband to ascertain the most suitable dimensions of 
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the parts, and the best mode of breaking bond in putting them togetbe. 
About three months should be allowed for the cement to aet, before mich sepe 
are let into the walis of a building. * * 

I have seen an officia] drawing, of 1789, evidently in reference to & project 
for the completion of this wharf, a section contained in which very nears 
agrees with the present profile of the wall, which is known to have been 
finished more than 40 years,*and ] have ascertained by inquiry that no appear. 
ance of failure was ever noticed until the year 1825, when part of it wes 
observed to have bulged a little forward, but no material change took place 
until some yers afterwards, when & substantial granite coping was laid in front 
of the wall, as a substitute for the timber capping and land ties, whieh bed 
become rotten. The weight of this coping, which could have done no bam, 
had the mortar of the brickwork been good, has undoubtedly accelerated the 
separation of the front of the wall from the counterforts, which action bas been 
gradually in progress, but exerted itself more powerfully, as soon as tbe bond 
timber and lower row of bond ties became rotten. . . 

The circumstance of this wall having remained perfect for at least 27 years 
after it was finished, and of some parts of it still remaining so, may be con 
sidered a proof, that the profile was sufficient, if better mortar had been wed, 
for the wall, which was about 24 feet high and had offsets or footings at 
bottom, had an exterior slope of one tenth of its height, and would have been 
64 feet thick at top, if the back of it had been carried up vertically, instead 
of which its thickness was reduced to 4 feet at top, by & step in rear, about 
7% feet below the level of the ground. It had very substantial counterforts 
measuring rather more than 6 feet square in plan, at central intervals of 
18 feet, and terminating about 4 feet below the same level, that is several feet 
higher than the step at the back of the wall, the lower part of which by beitg 
thicker was in itself a sort of counterfort to the upper part of it, in consequence 
of which the front part of the wall being the thinnest and less capable of re- 
sisting the pressure of earth in rear, separated from the back part in rear 
of the said step, whereas had the whole back of the wall being carried up ve- 
tically, the separation, resisted by a greater mass of brickwork, would have 
been less considerable, and would have taken place farther back, entirely b= 
hind the back of the wall, and in front of the counterfort. 


In the following judicious observations the Colonel points out tbe 
cases, in which hydraulic lime may be used, and those in which it ought 
to be avoided. 


For the general purposes of Civil Architecture, concrete should therefore, 
I again repeat, be cbiefly confined to foundations; but I conceive tbat tbe 
failure of the new concrete foundation of the Storehouse in Chatham Doct. 
yard has proved, that it is generally, or at least when formed as Mr. Ranger 
bas usually done, with rather a greater proportion of lime than was originally 
adopted by Sir Robert Smirke, liable to settlements like lime mortar, which 
in fact forms the principal part of it. Hence care must Le taken, in com- 
mencing the brick footings of a building over a concrete foundation, not only 
to usc cement mortar and hoop iron bond, in order to do away the necessity 
of the more expensive expedients of Yorkshire landing stones and chain tim- 
bers, but also to construct inverted arches under all the proposed openings 
for doors and windows, in order to equalize the pressure. 

In using concrete for the backing of wharf walls or other retaining 
walls, care must be taken to connect it well with the stone or brick facing of 
the wall, but 1 apprehend, that the wall and its backing ahould be constrected 
of a sufficiently substantial profile to dispense with counterforts, becaoss 
substance having so little resistance and adhesiveness, as concrete, wogld 
admit of the wall in front being forced away from the counterforts, by the 
pressure of earth acting upon the back of it; as has often occurred to retaining 
walls and their counterforts, even when built of brickwork. 

In works of Fortification, whilst 1 have already reprobated the use of œn- 
crete for casemates or vaults, yet as the severcst frosts seem to destroy those 
surfaces of concrete only, which are alternately saturated with water and then 
exposed to the atmosphere, as in the facing of the wharf walls of tide rivers, 
I see no reason to withdraw the opinion formed by me, previonsly to the rt 
cent failures in her Majesty's Dock-yards at Woolwich and Chatham, that it 
may be used for retaining walls not exposed to the action of water, asin the 
sea wall at Brighton improperly so termed, and also for the revetments of 
fortresses in the peculiar situations before mentioned, in which it is possible 
that it might be so much cheaper than regular masonry or brickwork, that 
although greatly inferior in resistance and consequently liable to be moch 
sooner and more easily breached, whether by battering guns or by mining, this 


disadvantage would not bea sufficient argument against the use of it in thos 
situations. É 


We omitted to mention in its proper place that the Colonel lus di» 
covered a cement, which appears from the trials to which it has been 
subjected, stronger than Roman cement, and very useful as an hydraulic 
mortar. It is composed of 4 parts of pure chalk, and 5j parts of fresh 
blue alluvial clay; and the method of preparing, mixing and caleimng 
is fully described. 


At the end of the work is an appendix, giving a description and the 
ee eee are A- Cescripyon. ame 


* From this drawing one would infer, that a brick wall with terforts, either 
finished or perhay s only in progress, existed in 1789, which it wae pi to face 
= iyawing alluded to njecture, as I have never seen any document explanatory 
+ To guard against evil, chain cables or strong iron bolts or bars have receatly 
been used by the of the present day as la ties, for wharf waila. Thee ste 
particularly necessary in wharfs faced with iron, which has very little stability i2 
tself, and must therefore be aided by long land ties running through the backing d 
the wharf, and well secured to some igunoveable objeets ip rear. 
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composition of most of the cements and mortars used in this country, so 
as to give the architect and engineer much useful information. In this 
appendix the Colonel has given a description of Mr. Brunel's experi- 
mental brick arch, the dimensions and details of which he states that he 
has derived chiefly from the sixth number of this journal. This account 
he believes to be correct, except that nett cement was used instead of 
mortar, composed of cement and sand, as stated by us. In consequence 
of this correction by the Colonel, we again made enquiries of the brick- 
layer who assisted in the construction of the arch, and who still persists 
that cement and sand were used, and not nett cement; we have also 
procured a piece of the brickwork from the arch, and we feel bound to 
state that from its appearance it seems to be constructed of nettcement. 

We do not think it necessary to say anything further in praise of this 
work, for we feel assured that the extracts which we have given from 
it are sufficient to convince our readers of its highly valuable and prac- 
tical nature. It is, in fact, à. work which every member of the pro- 
fession may refer to with advantage,as he may place every reliance upon 
the correctness of the experiments which are there detailed. 


Life of Thomas Telford, written by HiwsEgLr. Edited by Joun RICKMAN. 
London: Payne and Foss, 1838. 


We have purposely delayed our notice of this work, that we might 
not be accused of not paying due attention to it, or hastily passing a 
judgment unfavourable to its claims. It isa work which was anxiously 
awaited by the profession, and naturally looked for as a great ac- 
cession to the stores of scientific literature, but we regret that its 
appearance has deceived these expectations. The ‘ Life of Telford,” 
described by his works, offered a field which, in judicious hands, 
could not fail to have produced a book of standard reputation. The 
price also, of eight guineas, demanded for the present volume, and 
the circumstance of funds having been provided for its execution b 
Telford himself, is so high, as to require great exertions to justify 
such a charge, and we vainly hoped that, from among the papers of 
Telford, many valuable ideas would thus have acquired a greater 
circulation. A large volume of plates is certainly given, but they 
contain so much that is trite, and so much that is useless, that they 
greatly derogate from the value of the mass. 

The work been thrown into the form of a narrative, under the 
plea of insuring greater ease and freedom, but the subject has been 
so mutilated by the editor, that it is neither an autobiography nor 
auything else, The few snatches of Telford that are left, give a 

romise of what he was capable of effecting; and we should have 
lerived an invaluable example in the relation of a progress through 
life, of which he has given us such a modest commencement. Tel. 
ford, however, never lived to finish his work, and his editor 
has taken such liberties, that if anything of Telford is left, it 
i» principally his faults. He has warped the current of the 
snbject to make room for irrelevant dissertations; thc descrip- 
tions of works, instead of showing the minute care with which an 
author would dwell on his designs, are derived from the commonest 
sources, and a considerable part of the work is occupied with parlia- 
mentary reports, superannuated documents, Roman Paths, and other 
men’s works. We deplore this catastrophe, as it is one which we 
have heard greatly regretted by many members of the profession, 
and we had certainly expected something better when we looked at 
other engineering works of less pretensions. The money and repu- 
tation of Telford have been lavished on it, but it shrinks in the scale 
when compared with such volumes as the “ Public Works of Eng- 
land," * Railway Practice,” the reprint of “Smeaton’s Reports,” 
or the new edition of **'l'redgold's Steam Engine; any one of 
which contains far more practical information, at half the cost, than 
this **splendid work of Telford.” We need scarcely say that the 
editor has fully redeemed, his pledge of “not requiring classifi- 
cation of subjects,” and that he has produced a most admirable and 
agreeable confusion. As to the literary portion of the work, which 

elford's diffidence imposed on the editor, it is very scanty and unsa- 
tisfactory; and although we could excuse this from Telford, we can 
make no concession to the editor. Instead of this work being called 
the * Life of Telford, written by himself,” it should be the “ Life of 
Telford,” with the part of “himself” by Mr. Rickman; and thus 
the name of Telford would be redeemed from the slur cast on it by 
this compilation. Altogether, Telford is most singularly unfor- 
tunate, that when, having taken some carc to maintain his reputation, 
he should have confided the task to one so manifestly incompetent. 
To deny that the work has some merit would be absurd; for it would 
be impossible that Telford could be associated with an enterprise 
without conferring some lustre on it ; but our opinion of the compi- 
lation as a whole 1s, that neither the quantity of information commu- 
nicated, nor ite quality, are at all commensurate with the extent of 
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its assumptions or the magnitude of its price. The drawings of 
Telford, it is true, are to be found in the library of the Institution 
of Civil Engineers, but who can find time to study them there? Few 
men can aflord to sacrifice, in such researches, their leisure and their 
time. f 

The work commences with a descriptive narrative of the works of 
Telford, and such short snatches of his life as the editor has left un- 
pruned. Thomas Telford was an orphan of a working mason in an 
obscure part of Scotland, and this avowal which his sense of innate 
dignity prompted stands in solitary contrast with the lack of farther 
Braio We find him successively working at Edinburgh and at 
Somerset House, then of a sudden superintending works in Ports- 
mouth Dock-yard, and afterwards county surveyor of Shropshire. We 
see no proof of merit which could warrant this rapid rise, and we look 
in vain to the work for an explanation of the circumstances which 
thus determined his career in future life. We can appreciate the 
studious and laborious attention with which he cultivated his mental 
powers, but we must look to other operations for the causes of his 
promotion, and we may believe that had it not been for the patronage 
of his schoolfellow, Sir William Johnstone Pulteney, his career might 
have been in a lower grade, and his reputation of less extent. As 
county surveyor, we find Telford first engaged as & civil engineer; 
and here he had full scope for his favourite panut of bridge-building. 
The first bridge the construction of which he superintended was one 
of three arches over the Severn, and soon afterward he constructed 
the second cast-iron bridge in England, at Buildwas, the first having 
been at Colebrookdale. "This consisted of a single arch of 130 feet 
span, of which the iron-work was executed, in 1796, by the Cole- 
brookdale Company, by contract with the county magistrates, for 
6,0341. 13s. 3d. Of this bridge an engraving is given in the Atlas; 
and besides these, he erected forty smaller bridges in the county. 
This led to further employment in the same line, and he also at- 
tempted some works as an architect, though with very little credit to 
his taste. The parish church of Bridgenorth, in Shropshire, which 
had been the chapel of a Norman Castle, he rebuilt in a mixture of 
the Greek and Roman styles. 

In 1793 we find him engaged in one of his first great works, the 
Ellesmere Canal, the managing committee of which was principally 
composed of county magistrates. Telford's management of this com- 

licated work was such as fully to justify their confidence in him, and 
he thus acquired new means of displaying the boldness and originality 
of his mind. Here we find descriptions of two works of magnitude, 
the Chirk Aqueduct and that of Pont-y-cysylte. 


“ The Ceriog, or Chirk valley, is 710 feet in width ; the banks are steep, 
with a flat alluvial meadow between them, through which the river passes. 
To preserve the canal level, the surface of its water must be maintained at 
65 feel above the meadow, and 70 above the water in the river. There are 
10 arches, cach of which is 40 fect span. The first stone of this aqueduct 
was laid on the 17th June, 1796. Previously to this time, such cayal aque- 
ducts had becu uniformly made to retain the water necessary for navigation, 
by means of puddled carth retained by masonry; and in order to obtain 
sufficient breadth for this superstructure, the masonry of the piers, abut- 
ments and arches was of massive strength; aud after all this expense, and 
every imaginable precaution, the frosts, by swelling the moist puddle, fre- 
quently created fissures, burst the masonry, and suffered the water to es- 
cape, nay, sometimes actually threw down the aqueducts ; instances of this 
kind having occurred even in the works of the justly celebrated Brindley, 
It was evident that the increased pressure of the puddled earth was the 
chief cause of such failures; I therefore had recourse to the following 
scheme in order to avoid using it. The spandrills of the stone arches were 
constructed with longitudinal walls (as at Kirkcudbright Bridge), instead 
of being filled with earth, and across these the canal bottom was furmed by 
cast-iron plates at each side, infixed in square stone masonry. Those bot- 
tom plates had flanches on their edges, and were secured by nuts and 
screws at every juncture. The sides of the canal were made waterproof by 
ashler masonry, backed with hard burnt bricks, laid in Parker's cement, 
on the outside of which was rubble stone work, like the rest of the aque- 
duct. The towing-path had a thin bed of clay under the gravel, and its 
outer edge was protected by an iron railing. The width of the water-way 
is 11 feet, of the masonry on cach side, 5 feet 6 inches, and the depth of 
the water in the canal is 5 fect. 

* By this mode of construction the quantity of masonry is much dimi- 
nished, and the iron bottom plate forms a continued tie, and prevents the 
side walls from separation by lateral pressure of the contained water. 
There being a quarry of excellent flat bedded rubble-stone within a quarter 
of a mile of the site, and lime-kilns within two miles, the whole, with the 
exception of quoins, coping and lining the sides of the water-way, which 
are of ashler masonry, is of rubble work, laid in lime mortar; the materials 
and workmanship equally excellent. The cdifice was completed in tho 
year 1801, and is sull in a perfect state; the total cost was £20,898." 

+ LI * L4 * * * 


“ About four miles north of Chirk, the aqueduet of Pont-y-cysylte forms 
a still more striking object than that which I have just described. The 
north bank vf the river Doe at this place is abrupt; on the south :id : the 
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acclivity i» more gradual; and here, on account of gravelly earth. being 
readily procured from the adjacent bunk, it was found most economical to 
push forward an earthen embankinent, 1,500 feet in length from the level 
of the water-way of the canal, until its perpendicular height became 75 
feet; still a distance of 1,007 feet intervened before arriving at the north 


bank, and iv the middle of this space the river Dee was 127 feet below the | 


water level of the canal, which was to be carried over it; therefore serious 
consideration was requisite in what manner to accomplish this passage at 
any reasonable expense. 


To lock down on each side 50 or 60 fect, by 7 or 
8 locks, as originally intended, I perceived was indeod impracticable, as ; 


| 


involving serious loss of water on both sides the valley, whereas there was į 
not more than sufficient to supply the unavoidable lockage and leakage of; 


the summit level. To construct an aqueduct upon the usual principles, by 


masonry piers and arches 100 feet in height, of sufficient breadth and : 


strength to afford room for a puddled water-way, would have been hazar- 
dous, and cnormously expensive: necessity obliged ine therefore to con- 
trive some safer and more economical mode of proceeding. I had abont 
that time carried the Shrewsbury canal by a cast-iron trough at about 16 
feet above the level of the ground; and finding this practicable, it occurred 
to me, as there was hard sandstone adjacent to Pont-y-cysylte, that no ve! 
serious difficulty could occur in building a number of square pillars of suf- 
ficient dimensions to support a cast-iron trough, with ribs under it for the 
canal. After due consideration I caused a model to be made of two piers, 
a set or compartment of ribs, the canal trough, the towing-path, and side- 
railing, with all the flanches, their nuts and screws and jointing complete. 
The foundations of the river piers are placed upon hard saudstone rock ; 
those on each bank are cither on alternating coal strata, or hard firm gra- 
vel. Thus secure of good foundations, suitable sandstone for the masonry, 
the best of iron, a satisfactory model of the iron work, and able experienced 
workmen, I proceeded with confidence of ultimate success, although the 
undertaking was unprecedented, and generally considered hazardous. 


** "The height of the piers above the low water in the river is 12] feet, i 
thoir section at the level of high water in the river is 20 fect by 12 feet, ; 


at the top 13 feet by 7 feet 6 inches. To 70 feet elevation from the base 


they are solid, but the upper 50 fect is built hollow; the cuter walls | 
being only 2 feet in thickness, with one cross inner wall; this not only : 


places the centre of gravity lower in the pier, und saves masonry, but insures 
good workinanship, us every side of cach stone is exposed. 


The width of the water-way is 11 feet 10 inches, of which the towing-path 


covers 4 feet 8 inches, leaving 7 fect 2 inches for the boat; but as the ! 


towing-path stands upon iron pillars, under which the water fluctuates and 
recedes freely, the boat passes with case. The stonc piers are 18 in num- 


ber, besides the two abutment piers; they were built to the level of 20 ? 
feet, and then the seaffolding and gangways were ‘all raised to that level, | 


and the materials being brought from the north bank, the workmen always 


commenced at the most distant ur south abutment pier, receding pier by : 


pier to the north bank; and by thus ascending from time to time tu their 
work, they felt uo more apprehension of danger when on the highest, than 


at first on the lowest gangways ; onc man only fell during the whole of the : 
operations in building the piers, and affixing the iron work upon their sum- ; 


mit, and this took place from carclessness on his part. 


By referring to Plate 14, the general form, and also the details of con- 


struction, will be readily understood. ‘This singwar aqueduct was opened 
in 1805, and has now been navigated 28 yeurs with facility and safety; and 
thus has been added a striking feature to the beuutiful vale of Llangollen, 
in which formerly was the fastness of Owen Glyndwr, but which, now 
cleared of its entangled woods, contains a useful line of intercourse between 
England and Ireland; and the water drawn from the once sacred Deva, 
ee the means of distributing prosperity over the adjacent land of the 

axons. 

“ The whole expense of the aqueduct, and great embankment, was 
£47,018; a moderate sum as compared with what by any mode heretofore 
in practice, it would have cost,” 


Telford had now sufficient standing to recommend him for the exe- 
cution of great works, and sufficient ability to justify the choice, and 
we consequently find him employed on the Caledonian canal. This 
was one of the political lions of the day, and many expectations were 
formed of the utility of this national undertaking ; but except forming 
a fertile source of government and local jobbery and an interminable 
sink of English money, it has produced nothing but disappointment 
and disgrace. We shall endeavour to give some explanation of the 
causes which led to this, and from our own sources point out the 
rcasons for its defeat. To understand the subject better, however, it 
is perce that the reader should understand something of the 
nature of the country, which is explained in the following extracts, 
describing a singular valley, 


“Called the Great Glen of Scotland, which, commencing between the 
promontory of Burgh-Head in Elginshire, and Cromarty, passes through a 
succession of sea-inleta and fresh-water lochs (lakes) to the southern ex- 
tremity of Cantyre, a distance of 200 miles, and in nearly a straight direc- 
tion between the Naze of Norway and the north of Ireland. The 
whole of this extensive valley, with the exception of about 22 miles, being 
occupied by navigable waters, and the excepted space by a navigable canal, 
saves upwards of 500 miles of dungerous navigation, as compared with that 
by Uw Orkueys aud Cape Wrath. Ships of war, were this track open to 
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f r . I have ever } 
since that time cansed every tall. pier under my direction to be thus built. ; 


D 


them, might in two days, from a station at Fort George near Invernes, 
reach the north of Ireland.” 


The description of the works on the canal is meagre in the extreme, 
deficient in interest, and destitute of that practical instruction which 
such immense works might have afforded. Numerous difficulties 
were to be encountered and overcame, and, as Telford himself ob. 
serves, the narration of failures often leads to more practical informi 
tion than the description of success. From the account of the Cale. 
donian Canal we shall give a few extracts, which may serve to 
explain the comments we have to make thereon. 


“ About ten miles within Fort George, and one mile to the north-wat 
of the mouth of the river Ness, the tide-way of the Beauley Water is from 
5 to 7 fathoms decp, and here, at the fishing village of Claclinachary, is the 
entrance of the Caledonian Canal. In order to secure an entrance for vei- 
sels of 20 fect draught of water, at the top of neap tides, it was necessary, 
from the flatuess of the shore, to place the tide-lock $00 yards from 
high-water mark, at the end of an embankment; and in constructing tis 
lock, very considerable difficulties occurred, which will be aftorwark 
described. I shall here only observe, that this sea or tide-lock is 170 feet 
long iu the chamber and 40 feet wide, and that its rise is 8 feet; from this 
lock the canal is formed by artificial banks, upon a fiat mud shore, until it 
reaches high-water mark at Clachnacharry, where another lock of similar 
dimensions is placed upon hard mountain clay. Immediately to the south 
of this, is formed a basin or floating dock, 967 yards in length and 162 in 
bieadth; its arca is about 32 English acres. It is furnished with a wha. 
wall and warehouse at the south ond, and its ample dimensions produced 
earth by excavation for its own banks, and also for supporting tho adjoin- 
ing locks, instead of having recourse to back-cutting. 

* At the south. end of this basin, the great north road passes over à 
swing bridge, and adjacont to it are the four united Muirtown locks, each 
180 fect long and 40 fect wide, which together rise 32 feet, lifting the canal 
to the level of the surface water of Loch Ness, when in its ordinary eummet 
state. From the top of thesc locks the canal, 50 feet wide at the bottom, 
20 feet decp, and 120 feet at surface water, is carried by easy bends iu the 
rear of the insulated hillock of Tomnahuric, to the river Ness at Torvair, 
where, by reason of a precipitous bank, the canal is constrained to occupy 
the former bed of the river, a new channel being made for it by removing 
the opposite bank, which at the same time produced earth for separating 
the river and canal; a great work, more than half a mile in length. The 
same kind of difficulty, but less in extent, is overcume in (lie same manuer 
twice before the canal enters the small loch of Doughfour, (six miles from 
Clachnacharry) by a regulating lock 170 feet long and 40 feet wide, actually 
placed in the old channel of the river Ness, which in this place was hereto- 
fore separated into a double stream by au island of gravel. Such a situa. 
tion points out the difficulty of keeping an extensive lock-pit free from the 
influx of river water, the ordinary level of which was 20 fevt above the 
necessary excavation. Mr. Davidson's incessant attoution was necessary 
and conspicuous during this unusual operation in the years 1813 and IRM, 
as well as that of Messrs. Simpson, Cargill, and Rhodes. 

“ Between the small Loch of Doughfour and the outlet of Loch New at 
Bona Ferry, the river has been deepened, chiefly by a dredging machine. 
Loch Ness is about 22 miles in length, no where less than a wile in breadth; 
in depth varying from 5 to 129 fathoms, (a greater depth than is found 
between the Murray Firth and the Baltic sea,) its direction is straight, with 
several small bays of moderate depth, affording good anchorage, as at 
Urquhart, Invermorrison, and Port-Clare, on the north side; and at Dores, 
the fall of Fyers, and the Horse-shoe on the south side. 

** At the south-west end of the Loch stands Fort-Auguatus, on the norib 
side of which the river Oich enters the Loch where the canal leaves it, 
crosses the glacis, and at the back of the village ascends 40 feet by meas 
of five connected locks, cach 180 feet in length ; from thence it passes along 
the south side of the river to. the north-east corner of Loch-Oivh. lu ths 
distance of about five miles is the Kytra lifting lock, and a regulating Jock, 
each 170 fect long and 40 feet wide, and the channel of the river has beeu 
changed in two places; the breadth of Loch-Oich is inconsiderable and 
irregular ; in some parts it requires deepening by dredging, especially 
where the river Garry falls in from the north, draining the whole of Glen- 
garry, and having in its course Loch-Garry 6 miles in length, and Locb- 
Quoleh 10 miles; the summit supply of water for the Calodonian Canal i 
therefore abundant. 

* Between the western end of Loch-Oich and tho east end of Locb- 
Lochy, a distance of about two miles, the surface of the ground is about 
20 feet above the water level, and the depth of the canal water being 2) 
feet, there is 40 feet depth of cutting. Near Loch-Lochy are two locks, 8 
regulating lock and a lifting lock ; the difference between the surface of 
the water in these two locks (although Loch-Lochy has been raised 1? 
feet,) is nearly 10 feet. 

* At the south-west end of Loch-Lochy (which is 10 miles in length) 
there is a regulating lock as usual, and the canal is carried over 
ground along the north-west side of the river Lochy, its line intersected by 
one considerable river, and by several mountain streams; the ordinwy 
level of Loch-Lochy is continued along the canal to within one mile of 
Loch-Eil, where are cight connected locks, cach 180 feet long and 40 fect 
in width, and together falling 64 feet; from thence the canal is continued 
on a level to Corpach, whore are two connected looks failing 15 feet, anda 
single sea-lock entering the tideway of Loch-Eil. The sill of this lt 
mentioned lock was laboziously excavated in rook, 40 as to cusure a depth 


of 20 feet of water at high water of an ordinary neap-tide. The operations 
which were necessary in making this lock were entirely dissimilar, but not 
Dach less difficult than those at Clachnacharry, and are worthy of 
attention, 

_ ‘The connection with the tideway being to the westward of the general 
Une of the valley, and at the rectangular turn of Loch-Eil towards Fort- 
William, a well-sheltered roadstead and good anchorage are here obtained. 
Loch-Eil and the Linnhe-Loch are inlets of the west sea, and the latter 
jeins the usual channel of navigation south of the Sound of Mull. 

'" The navigation by the Cnledonian Canal between the two scas was 
opened at the latter end of 1823; the eastern district had previously been 
uavigated three years." 

From the above description of the works in the neighbourhood of 
Torvaine the professional readér would be led astray, for no notice is 
taken of the difficulties which impeded the progress of the works, 
and which still cause them to remain in a defective state. 

To understand this, it must be observed that Torvaine is the name 
of a very high hill of sand and gravel, at the base of which flows 
the. River Ness, and it was necessary to widen the bed of the river 
on the south side, which, at the same time, produced earth for sepa- 
rating the river and canal, as stated above, by removing the opposite 
bank; for in fact, there was no opposite bank to remove, the land on 
that side being very low and flat; and although the widening was 
rather considerable, the earth so obtained formed but a small portion 
of what was necessary to separate, by a proper embankment, the 
river and the canal. The hill of Torvaine, although at least 150 feet 
above the river, had to be cut into to a considerable extent, before a 
sufficient quantity of stuff could be procured and the canal was 
partly constructed on the hill, and partly in the river. The annexed 
sketch will better describe the features of the canal at this particular 
place, and show the peculiar nature of the position. 


A—The Ness River. 

B— The Caledonian Canal, partly cut out of the foot of the bill, 50 
feet wide at the bottom, and 120 feet at the top, and 20 feet deep. 

C—Embank ment formed from the cutting opposite, with a slope of 14 
to l, and 20 feet wide on the top, which divides the canal and the 
river Ness. 

D—The part of Torvaine Hill cut away, with a slope of 24 to 1, and 

benches 10 feet wide. 


The course of the canal from the Muirtown Locks, on towards 
Torvaine, passes through a stratum of clay, but as it more nearly 
approaches Tomnahuric and Torvaine, the stratification . becomes 
loose and porous. At Torvaine, in particular, the whole hill is com- 
posed of sand and gravel, which continues through the Muir of 

unanchroy, and on to Dochgaveh. The engineers, notwithstanding 
the knowledge of these materials forming the banks of the 
canal, neglected taking any precaution to line the canal with 
puddle, but entirely depended on the great supply of water which 
they had in the Loch and River Ness, which run close to the canal 
through nearly the whole district. These, they trusted, would 
wpply the loss of any water by filtration; and they also calculated 
that, by means of this, the deposit of the river would ultimately have 
filled up the interstices of the gravel, and that, thereby, the canal 
would rendered water-tight. With this impression, no side- 
lining or bottcm puddle was provided, and the consequence was, 
that they could never keep the canal full, but the water filtered out 
before it reached Tomnahuric. This circumstance occasioned much 
surprisc and dirappointment at that time, and a dam was placed 
acres; the canal, to retain a dey th of about five feet of water through 
the Moir of Dunanchroy, so as to try the effects of filtering. Many 
thou:and tons of loamy silt were brought down and hove into the 
bottom of the canal, but to no purpose; for, as fast as it was thrown 
i, it was carried through the sides and the. bottom into the river; 
and instead of the silt filling up the interstices, every part of the 
canal when the water waa lot wa, becaria mars end DRG PONS; Sor 
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the water not only carried away the stuff thrown into the canal, but 
it also carried away all the sand and smaller pebbles, making the 
gravel still more porous, so that in a very short time the bottom and 
sides of the canal became as open as if it had been made through a 
mountain of macadamized stone. The contractors were employed 
for many days near Dunanchroy, trying to prevent the leakage, but 
without the least practical effect. 

There can be no doubt that the want of a puddle lining in this 
part of the canal was attended with disappointment, great expense, 
and to a certain extent a failure of what the canal proposed to be, 
and what it ought to have been conducted on a different plan. Instead 
of using the porous materials of Torvaine Hill for the embankment, 
the clay which was found between Torvaine and the Muirtown 
Locks should have been employed, instead of which it was wheeled 
into spoil, and thus thrown to waste. The canal ought also to have 
been cut much deeper and wider, not only to receive the necessary 
poadle of clay, but also for a sufficient protection of gravel facing to 

cep it firm. All this could have been done at half the expense, or 
perhaps one-third, of that afterwards incurred ; but the most unfortu- 
nate part remains yet to be told. It is a fact, that after having proved 
the ineffectual and superficial manner in which the canal bad been 
constructed, and having determined to deepen and widen it to the 
necessary size for receiving a proper thickness of puddle to resist the 
pressure of water, by some unaccountable error tlie canal was never 
made deep nor wide enough for the purpose; and up to this day the 
canal at that part has not strength of side and bottom lining to 
carry more than 12 feet water, instead of 20. We ask the editor, is 
not this the true cause of the failure of the canal, instead of the ridi- 
culous statement set forth in the work before us at page 66? The 
facts we have stated are quite sufficient to prevent large vessels from 
navigating this canal, and until the line is made perfect there, it ‘is 
quite useless to have 20 feet of water in any other part. We recom- 
mend strongly that an inquiry should be made to see how far the 
defect we have pointed out, and any others, might be remedied, so 
that the canal may be perfected for 20 feet of watcr throughout, and 
what would be the cost. 

After such an immense sum of money has been expended upon 
this canal formed on such a nd scale, with its locks of size 
and depth to carry through a frigate with all her stores, it is worth 
while knowing why and wherctore no vessels drawing more than 
twelve feet water can navigate through it. We are of opinion that 
a comparatively small sum, as compared with what it has already 
eost, would inake this canal a credit to its projector and a source of 
profit to the country ; and, in time of war in particular, its udvantages 
in letting through ships of war and steam boats would confer incal- 
culate enefit, which in a Russian war could not be too highly 
prized. 

To revert to the progress of the work before us, the next object 
of considerable magnitude and boldness is the formation of the sea 
lock at the eastern entrance. 


Foulston's Public Buildings. 
SECOND NOTICE. 


Of the buildings here described, that containing the Theatre, Hotel, 
and Assembly Rooms, is the most important subject in the volume, both 
on account of its extent, and of the fulness with which it is illustrated. 
lts principal, or riorth front, is 270 feet in extent, 70 of which are 
occupied by its octastyle Ionic portico, which is raised on five steps, 
and whose columns are thirty feet high. The remaining one hundred 
feet on each side of this centre, has three tiers of windows (seven in 
each tier), viz. ground floor, principal, and attic or mezzanine ; all of 
which openings have dressings to them, those of the ground floor and 
mezzanine kneed architraves, in addition to which those of the principal 
floor have both frieze and cornice. The general appearance is good, — 
has a certain degree of breadth and simplicity that are sufficiently 
pleasing ; and alt lough it is upon a somewhat lesser scale, this facade 
very much resembles in its style that of our Post-office here in town, 
while it certainly cannot be said that the architect was in any degree 
indebted to the latter building, since it appears that his own was com- 
menced several years before, namely in 1811, the foundation stone 
having been laid on September 10th in that year. 

So far, indeed, from suffering very greatly by & comparison with a 
structure that is a national work, and one moreover that cost the 
country upwards of 230,000/., the Plymouth building—and Plymouth, 
as Mr. Foulston himself tells us, is, though spirited, proverbially poor— 
need not shrink from it, as in some respects it will gain by such com- 
parison, particularly if we bear in mind its priority of date, and the 
means placed at the disposal of the respective architects. This differ- 
ence in regard to means becomes all the more striking, when we 
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consider that the Plymouth architect had to provide a good deal in the 
way of decoration both in the assembly room and theatre, to say nothing 
of the various other apartments ; whereas the rooms at the Post-office 
exhibit nothing further than desks and bare walls. We may further 
remark, that in regard to the windows, their features are far better 
in the Plymouth building than in the metropolitan one ; and while they 
are less bald and insipid in themselves, they are not squeezed so close 
together, consequently do not impart to the design that ordinary dwell- 
ing-house aspect which, whatever the design may be in other respects, is 
almost sure to communicate itself to the rest where such openings are 
too numerous in regard to the space allotted to them. We may further 
observe, that the style of the facade is very properly kept up in the 
adjoining fronts, or returns at the ends, whereas in Sir K. 

very little similarity of character seems to have been aimed at in its 
different sides, While we admit thus much in favour of what Mr. Foul- 
ston has here done, we fecl it incumbent upon us also to notice some 
defects. As he himself, so far from putting forth any claim to origi- 
nality, is content to forego all commendation on that head, we feel no 
reluctance in saying that we must withholl it; but it also appears to 
us, that notwithstanding his professed admiration of Greek architecture, 
he does not show himself to have imbibed its real spirit, and caught its 
feeling. The portico exhibits to us an Ionic order, treated with literal 
correctness, indeed, as regards certain established particulars of detail, 
but without any artistical expression or effect. Were it not for the 
capitals of the columns it would be an absolute negation of any distinct 
order, because as to all the rest, it is marked, not by positive character- 
istics of itsown, but merely by the omission of those which serve to 
distinguish the orders. 

The entablature is of the plainest description, far more so than that 
of the Doric order, which is the only one, we may observe, in which our 
moderf architects have thought fit to retain any degree of decoration as 
regards the frieze. Here both the entablature and frieze have a par- 
ticularly naked, and not a little heavy appearance; and yet, notwith- 
standing the rigorous economy— not to say poverty—displayed in those 
parts, statues are introduced on the acroteria. The doors within the 
portico are, taken by themselves, pretty enough ; but although their 
prettiness, would recommend them as part of a shop front, or sometbin 
of that kind, it is altogether out of keeping with the character which 
ought to be kept up in a building of this class, There is, however, one 
merit in this portico that ought not to be passed over insilence, which is, 
that instead of being crammed full of doors and windows, there are only 
three doors, and as many windows over them, placed so as to correspond 
with the alternate inter-columns in front, owing to which there is an 
agreeable degree of breadth and repose in the back ground to the colon- 
nade. The ball-room, which is on the principal floor over the great 
dining-room, is 77 feet by 40, and 32 high to the centre of its segmental 
ceiling, through which it is lighted from five lunette windows on each 
side above the cornice, forming arcs doubleauz in the curve of the 
ceiling itself. The Lysicrates example of the Corinthian order is here 
intr uced, in columns placed two at each end on thesides of the room, 
coupled with antæ behind them ; and the capitals of these latter, which 
are continued each side, so as to divide it into five compartments or in- 
ter-columns, are similar to those of the columns themselves. Whether 
these pillars and pilasters are of scagliola, or painted either in imitation 
of that material or of stone, is what we are not informed, neither is it 
said what is the colour of the walls, although a very few words to that 
eflect would have served to remove the uncertainty in which we are now 
left in regard to what is a matter of some importance in itself. In our 
opinion too it would have been far more satisfactory had Mr. F., 
who is so liberal of his illustrations as to gives a representation of the 
Lysicrates capital and entablature, favoured us with a drawing of one 
of the compartments of the ball-room, drawn to the largest size his book 
would allow. In that case we might perhaps have been better satisfied 
with the design of the panels on the wails, which, as shown in the 
general section, bave a poor, not to say too trumpery look, for they appear 
to consist of mere lines witli sprigs at their angles. Whether they are 
really such, or raised mouldings, or whether distinguished by gilding 
from the general surface of the walls, we are unable to judge. 

There are many other paits of the interior which, on examining the 
plan, seem greatly to stand in need of further elucidation, by means of 
particular sections on a larger scale. A larger section, or rather two 
or three of the kind, are very much wanted to show the interior of the 
audience part of tlie theatre, for, as represented in the general section, it 
is so small that very little can be made out in regard to it, espccially as 
the mode of engraving here adopted (lithography) is by no means very 
favourable to neatness and distinctness wlieu the subject is minute. 

On the other liaud, a greater number of plates than seems altogether 
necessury—no fewer thau twenty are devoted to explaining the carpen- 
try and machinery of the stage—and as very little, if anything, has becn 
before published in this country on the coustruction of that part of a 
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theatre, and the various apparatus required for effective scenic changes 
and exhibitions, this work will doubtless afford great assistance to those 
who may be called upon to execute anything of the kind; but the 
letterpress explanation to these plates is exceedingly brief indeed, which 
is the more to be regretted, because it requires some previous 
familiarity with such mechanism and contrivances in order to compre- 
hend it—at least to judge how far that here shown is marked by any 
improvement. 

At page 7 of onr present volume will be found a table of the dimen- 
sions of some of the principal theatres, by referring to which the com- 
parative size of the Biymouth one may at once be estimated ; for we 
shall here transcribe the author's own account of it. 

“ This is the only fire-proof theatre*in the country, the whole of the 
framing for the boxes, corridors, &c., being of cast-iron. The roof (the 
span of which is 60 feet) is of rolled iron, and though no piece is more 

n yy of an inch in thickness, it is yet remarkably strong, and not 
more than half the weight of a timber roof. The particular construc- 
tion of the ironwork to the boxes and the roof is shown in plates No. 
41 to 45. 

* The auditory is included within a circle, the ends of the boxes being 
rounded off at three-fourths, and their back partition continuing to the 
columns of the proscenium, by which there is a perfect view of the 
stage for the spectators, to the depth of 25 feet from the least eligible 
seat in the boxes. The pit, which is 33 feet in diameter, will afford ac- 
commodation for 200 persons. There are two circles of boxes, capable 
of receiving 512 persons, and above them a gallery and slip boxes, which 
will jointly contain 480 persons, By means of an arched colonnade, 
continuing along the gallery and the slips, the ceiling of the theatre is 
completed in a perfect circle.” 

e other dimensions are as follows : the diameter across the boxes, 
48 feet; width of curtain, 28 ; depth of stage from curtain, 30 ; height 
from floor in centre of pit to ceiling, 40. 

Almost adjoining the preceding building, or separated from it only 
by a street on tlie west side of it, is another edifice of Mr. Foulstov's, 
namely the Athengum, which was begun in 1818. — Its north front, or 
that on a line with the hotel, is a Grecian Doric tetrastyle, and though 
somewhat lower than the other, is of a richer character, for in addition 
to the usual ornament of the frieze, the pediment is filled with sculp- 
ture, at lenst is so represented botb in tho view and elevation, and is 
surmounted by a figure on its apex. Within, this portico has only a 
single door below, and three windows above, or rather a window-niche, 
over the door, with a statue, and a window on each side of it, which 
arrangement gives some originality and play to the composition. As 
to the details of the order, which occupy two out of the six plates 
devoted to this subject, we could very well have spared them, and 
should have been better pleased to find the various parts of the interior 
more fully represented. Of the remaining desi we must defer 
speaking till next month, when we shall pass them in review, and 
examine how far Mr. Foulston has been successful in his attempts 
with other styles. 


Isometrical Perspective. By T. Sorwiru. Weale. 1838. 


This is a new edition of Mr. Sopwith's well.known work of 
Isometrical Perspective, in which he has extended its application to 
mining. In this department it appears well calculated to be useful 
equally for professional purposes, as to explain the subject to persons 
generally interested in it. Mr. Sopwith has introduced several 
improvements in principle into this edition, aud altogether it presents 
of the most valuable works which has yet been published on this 
subject. 


By J. Warracr. Glasgow, M'Phur: 
1838. 

This is the cheapest work on the subject which has yet been 
published, and lias condensed in the smallest possible space, most of 
the arithmetical knowledge necessary to the engineer. Most of the 
calculations are made by logarithms, and many new processes of calcu- 
tion suggested by the able compiler. Altogether it is a work recom- 
mended by its portability and the moderation of its price. 


LITERARY NOTICES. 

We havo an article prepared on the subject of Engineering Education, but 
wo regret that the pressuie of matter has obliged us to defer its publicatioa 
until next month. 

We shall next month refir to Mr. Hay's work on Colowr as applied to internal 
Decoration and House Painting. 

Loudon's highly interest ng work, The Suburban Gardener, we shall review 
in our next number, for in our present crowded columns wo should not be able 
to do justice to it. 

We are happy to find thas the sister Arts, Painting and Sculpture, have 207 
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a periodical devoted to them under the title of the “ Art-Tnion,” the first 
number of whieb has been trausmitted to us. 
We have had in our hands the co! between Mr. Hyde 
Clarko asd the West Cumberland Railway Committee, but it is too long for 
our pages, although we think that Mr. Clarke has not been treated with 
proper attention, 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTE OP CIVIL ENGINEERS. 
ADDRESS OF JAMES WALKER, ESQ., THE PRESIDENT, 


To the Annual General Mecting, Janwary 15, 1839. 

I thank you very sincerely for the manner in which you have expressed 
yourselves of my endeavours during the past year. It is truly gratifying to 
me if, through your partiality, I have been at all the instrument of for- 
warding this institution, and the object of the excellent man ( Telford) whose 
picture is now behind inc.* M $ 

There is really so much doing in this country alone, that without drawing 

largely upon genius, it would be sufficient to register but a proportion of 
the new works in progress to keep us fully employed and surely the most 
umid associate or graduate need not be afraid of assisting in this. By the 
original by-laws a candidate for admission was required to present a 
drawing or paper; this has been waived, but still I consider the claim 
remains as almost a debt of honour, and the discharge of it would be found 
agrceable, if set about; agrecable not only in the exccntion, but in the an- 
tivipation of reward; and I would have gentlemen only reflect upon the 
subjects for Nic preminmi have been adjudged, to sec that the distinction 
requires no particular skill, but only resolution and moderate application; 
where there is the will, I am sure there is in this case an easy way. I am 
aware of the difficulty that frequently arises from indecision and in choos- 
ing a subject; a difficulty often felt and confessed by our most distinguished 
English essayist. To remove this, the council have given subjects for 
papers; and it has occurred to me that it might even be desirable to charge 
individuals with particular subjects---thus not only imposing more specially 
a duty upon the individual, but confining his attention to the particular subject 
(and even to limit the time)---both of which, I have found, from long ex- 
perience, the best preventives to wandering and procrastination. 
_ Let us remember also, that as the importance of our profession is increas- 
ing, and is being felt, it behoves us to exert ourselves to maintain onr 
relativo station. Classes, with professorships, for the education of the civil 
engiucer, are established at our colleges; and there is now upon the table 
a prospectus fur the establishment, on a large scale, of a college for civil 
chgineering. 

We have every reason to be grateful for our success herctoforc, but our 
motto must be “ Forward," and we must keep up to it. There is an ampl 
harvest to reap from the new works which aro going on throughout this 
country, from the Land’s End to the northern extremity of Scotland, and in 
Ireland ; and as the powers of human invention and discovery increase, the 
tange for it becomes moro umplo---the higher we rise, the more enlarged is 
the sphere that bounds our prospect. There is reason to believe, from 
analogy, that we know as yet but a small portion of the powers and capa- 
biliücs of matter, and which require but the application of miud to bring 
them to light. Much, [ admit, has been done within the last ceutury; but 
as our decpest pits are, when compared with the radius of the carth, but 
scratches on the surface, such, I believe, would our stock of knowledge, 
much as we think of it, appear to a mind that could comprehend all the 
properties and beauties of nature, even of that province with which the 
vivil engineer has w deal; and this would appeartho casc to the last of a suc- 
cesdon of Newtons, or Watts, or Huddarts, supposing cach to add to the 
stock of his predecessor, even more strongly than it does to us. How much 
then ought we to admire that beautiful adaptation, which is fitted to man 
in every stage of his mental improvement! 1 sometimes doubt whether, 
when mechanical and other scientific improvements are made, we are disposed 
sufficiently to refer to nature, and then to rise to the author of Nature, in 
adiniration of the treasures which have been opened, and arc still in store for 
mankind. Thus, in admiring tho genius of a Newton, and others, we are 
not so disposed as we ought to be to carry our admiration back to the natural 
substances which have pees the glass, without which the principal 

pheu»mena of light would still be unknown; and to reflect, that these sub- 
stances have existed from the beginning, althongh their combinations are of 
human discov of no very ancient date. Again, when we admire the 
stupendous fixed or the active locomotive engine, or the fine machinery of 
Huddart, for drawings of which you have scen two premiums awarded, and 
reverence the minds which have brought these to their present state, let us not 
forget how small are these compared with the matcrials for steam and for 
mauufacturing the steam-engine,---the water, the coal, and the iron; how 
msignificant these minds compared with the mind which gave to them the 
pruperties they have,---to steam its elasticity and wondrous velocity,---aud 
uspreased upon matter those beautiful and uniform laws which govern it, 
Mid enabled a Huddart to calculate with certainty the strength of his 
materials, and what would be the result of his complex combination of 
wheels and pinions! What the poet said of the undevout astronomer, that 
"he is mad," may apply with equal truth to the undevout mechanie or 
enguecr; and it would be well if those delightful feelings wero cultivated, 
aud invariably associated with the study and practice of the cngiuecr, so 


Wat bio mind might in every pursuit dwell upou the wondrous adaptations of 
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nature to the wants and pleasures of the community, and both in its lowest 
and most improved state be led to the contemplation of tho power which 
formed, and the goodness which so admirably fitted the whole for the uso of 
his creatures. 

I have been led withont premeditation into this train of reflection. I 
gratefully acknowledge the attention you have paid to me on the present 
and on every occasion, and now leave the chair with a repetition of my 
thanks for all your kinduesses. 


Jan. 8.—The Pussipext in the chair. 


The discussion on this occasion was on the use of peat in the manu- 
facture of iron. It had been remarked at a previous mceting that the iron 
made with peat fuel was more malleable than Swedish, and that the tools 
were of a superior quality. It was doubted whether peat fuel had been 
recently employed, or, indeed, whether it could be used at all in the 
puddling furnace, though it might in the refining or smelting furnace, but 
with a diminished produce. The working of iron by peat fuel was known 
to improve its quality in some respects, and the welds especially thus made 
were superior to those made with coal. The Dartmoor peat was frequently 
used for this purpose, and found exceedingly good. The improvement of 
iron by the use of a particular fuel seemed a very difficult question. Tho 
weld made with ligneous carbon, owing to the absence of sulphur and 
pyrites, must be better than that made with a fuel containing these 
impurities. The analysis of peats is very various. ‘They all contain 5 per 
cent., and some 20 per cent., of earthy matter. Some kinds of peats were 
stated to produce c times as much gas as coal. Peat was said to con- 
tain no sulphur, but the experience of several gus-works, in which peat 
was employed, proved that some peats contain large quantities of sulphur, 
as the purifiers become rapidly filled with sulphuretted hydrogen. All 
coal, however pure to the eye, contains pyrites and sulphur, so that 
sulphur must be considered as one of the elements of coal. Much is to be 
attributed to long practice in the use of fuels; the smiths of Cornwall can 
usc peat, and the smiths of Pembrokeshire anthracite, for all purposes of 
working iron: both would, however, use pit coal could it be conveniently 
procured. 


Jan. 29.—Bryan Doxxiw, V.P., in the chair. 
On framing Lock Gates without Iron-work, by S. BarLanp, A. Inst. C.E. 


The horizontal pieces in gates thus framed are held to the back by dovc- 
tailed tenons and wedges; the usc of iron T pieces being thus wholly dis- 
pensed with, the premature decay which invariably takes place where 
wood is in contact with iron is entirely avoided. The mortices into which 
the pieces are inserted are previously filled with tar, or white lcad, and ou 
the wedge being driven iu, every part is rendered. perfectly water-tight. 
This method has been adopted in gates on the Herefordshire and 
Gloucestershire Canal, and, after cight years’ experience, found completely 
successful, 

On Tubing the Boilers of Locomotive Engines, by G. Buck, M. Inst. C.E. 


The author's object has been to determine the diameter of the tubes of 
a locomotive boiler, so that the greatest quantity of steam may be produced 
by a given quantity of fucl, on the condition that the evaporating effect of 
the hot air, in passing through the tubes, is in proportion to the extent of 
surface in contact with the hot air aud the time of contact conjointly. 
The result of this investigation is, that the distance betwixt the diameter of 
two adjacent tubes should be equal to four times the interval between their 
internal surfaces. On comparing the aggregate surface of a locomotive 
boiler tube, in this proportion, with thosc generally employed, the former 
is superior by from 23 to 26 per cent. to the latter. 


On the state of the Suspension Bridge at Montrose, aftcr the late 
Hurricane, with remarks on Suspension Bridges, by Coronet Pastry, 
IIon. M. Inst. C.E. 


The hurricane of the 11th of October carried. away a third part of the 
roadway of the suspension bridge at Montrose, and broke or bent very 
much all the rods on the west side. From the effect here produced, and 
his expericnee of the motions of suspension bridges, the author is of opinion 
that the dangerous undulations are longitudinal; that the whole roadwity 
is brought, by the action of the wind or pressure of the air bencath, into a 
stato of waves, by which the roadway is ultimately broken up; that this 
can only be obviated by adopting a strong longitudinal trussing, as bas 
been done by Mr. Tierney Clark in the Hammersmith Bridge, in which no 
motions of nature are experienced, cven in the most violent gales. 
This opinion of the action of the wind on the under side of the roadway, is 
confirmed by what Colonel Pasley once witnessed at Chatham Dockyard. 
Oue side of the roof of a large ship-buüding shed rose up aud down 
repeatedly, flapping like the leaf of a book, until a portion, of about tho 
extent of 40 feet by 40, was floated up like a sheet of paper, and carried to 
a distance of 50 yards. 

i Feb. 5.—The Presipent in the chair. 

The following gentlemen were clected :— Alfred Burges, John Taylor, as 
Members; Joseph Baxendale, J. M. Parsons, J. Bennett, as Assoviates; 
and Charles Wood, M.P., as an Hono Member. 

Mr. C. W. Williams presented specunens of Peat, from the first state, 
as taken from the bog, te the last, when compressed and converted into a 
hard coke; and of his new Resin Fuel, or artificial coal, which is composed 
of resin and turf coke. This resin fuel is found of the greatest use iu long 
voyages, when used with a proper proportion of coal, as it enables the fire- 
man ty mainwin the requisite pressure of steam with great regularity, and alag 
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fuel by itself, but when about 23 cwt. of this fuel is used with about 20 
cwt. of cual, by throwing it in front of the tire with each charge of fresh 
coal, a much better combustion of the coal takes place, and the effect is 
equal to that which would be produced by 27 cwt. of coal. Thus 2j cwt. of 
this fuel so employed is equivalent to 7 cwt. of coal. The cost is from 
35s. to 40s. per ton. The Trausatlantic steamers carried from 40 to 60 tons 
of it, and besides the advantage attending its use, there was a saving in 
room, which was applicable to the stowage of cargo. 

A long discussion took place on the important facts which the application 
of this fuel had elicited. These appeased in some measure contradictory to 
the results, which could not be doubted, that 9 lb. of coke will do as much 
inany department of the arts as 12 lb. of coal: for om adding to coal a peat 
aud a hydro-carbon far more inflammable thau coal, the result is equivalent 
to that whiah is produced by all the carbon, hydrogen, and oxygen, in many 
times the quantity of coal. It was remarked, that the circumstances under 
which fuel was employed ought tobe considered, as the consumption of fuel 
undcr steam-boilers could hardly be compared with the cunsumption for 
simply heating and keeping hot a lurge mass of matter as in a glass-house. 
It could not be believed, that the absolute quantity of heat from the coke 
of a ton of coals is the same as of the ton of coals, for in that case all the 
heat of a coke oven would LEO for nothing, and there were instances of this 
being beneficially employed. 


to raise steam more rapidly on 3] emergency. It is not ted for use asa 
2 


INSTITUTE OF BRITISH ARCHITECTS. 


Feb. 4.—P. F. Rosinson, V.P., in the chair. 


aoe Cavalier Bianchi was clected an Honorary and Corresponding 
ember. 

The report of the Council, as to the adjudication of the Prize for the best 
restoration of an ancient castle, was read and confirmed ; aud the letter, 
bearing the motto of the successful drawings, having been opened, the 
author appeared to be Mr. Samuel Sharp, Assuciate, of York. In consi- 
deratiou of this being the second time that Mr. Sharp had entitled himself 
to the approbation of the Institute, for the zeal and talent with which he 
had executed the restorations of St. Mary’s Abbey, York, and Sheriff Hut- 
ton Castle, it was resolved that a gold rim bc added to the Soane me- 
dallion, which will be awarded to him. 


A translation, by Mr. DoNALDSON, was read, d a memoir 
Psnciks, architec, of Paris, Honorary and 
warded by M. VAUDOYER, architect. 


Charlos Percier was born at Paris of a respcctable family, and received & 
liberal education. From his earliest age he evinced a talent for drawing, 
was placed by his father at the free school fur drawing, then under the ma- 
nagement of the founder, M. Bachelier, painter to the king. His taste 
leaning to the side of architecture, he soon after entered the studio of M. 
Paris, whose school had long enjoyed considerable reputation. In 1783, M. 
Percier carried off the secoud great. prize; and in 1786, having gained the 
first great architectural prize, he became a travelling student to the French 
Academy at Rome. He there became the companion and intimate friend 
of M. Fuutaine, who, sessing like tastes, like ardour, and like informa- 
tion, entered with him into the same branches of study, and from that time 
the two friends worked together, travelled together, and lived in the same 
dwelling; aud, till they were soparated by death, they shared the same 
glory, the same joys and sorrows. On the return of MM. Percier and Fon- 
taine to France, the storm of 1702 was raging, and they employed their ta- 
lents in designiug for manufacturers of carpets, paper, furniture, &c. It 
was at this tune, also, that they eugraved and published their many useful 
studies in Italy. A calm having at length succeeded, M. Percicr’s talents 
began to be appreciated under the Emperor, and in the following reigns he 
was called to assist in great works. Le Carrousel, the "riumphal Arch, 
the interior of the Tuileries, the Rue de Rivoli, the completion of the 
Louvre, Le Chapelle Expiatoire, the improvements of l'Elyséc, de Malmai- 
son, de Neuilly, and Fontainebleau. ‘M. C. Percier died on the 5th of 
September, 1838, at the age of seventy-four. He was a man of great gene- 
ral information, conversant with the literature of his own and foreign 
countries, well informed in history, antiquities, a lover of painting and of 
musie, to all of which he had devoted much attention. In consideration of 
the advantages he had in his-youth derived from the Royal Free School of 
Design, M. Percier bequeathed a sum of 150,000 francs to this institution, 
for the encouragement and assistance of poor and deserving students. At 
the conclusion of the paper, Mr. Donaldson reviewed at some length the 
DE merits of the numerous works published by Messrs. Percicr and 

ontaine. 


At an Ordinary General Meeting, held at 16, Lower Grosvenor-street 

18th Feb., 1839, P. F. Rosixson, V.P., in the Chair. : 

A letter was read from Mons. Vaudoyer, acknowledging the thanks of the 
ae for bis Emer communication, and enclosing a list of the reatọrations 
made by the students of the French Academy at Rome, and 
Academy of Fine Arts, at Paris. d à M MUR 

The following donations were announced as having been received since the 
last meeting :— 

From Mons. Laves, Hon. and Cor. Mem. at Hanever: A Print of the Water- 
loo Column and Hall of the Knights, Hanover ; and Pamphlets on the Qualities 
of Wonis.—Goorgo Saunders, Esq.,: two steel staudard foot mansutss, pro- 


of the late M. 
rresponding Member, for- 


pared by Ramsden.—H. E. Kendall, Fellow: Cag of the Lion's ead from thy 
Parthenon.—C. J. Richardson, Fellow: Proof impression of a view of Hol. 
land House.—T. L. Donaldson, H.S. : one volume of jons of Ameri. 
can Institute, containing the *questions published by the R I. B. A.—W. C. 
Mylne, Fellow : Editio Princeps af Vitruvius, and Autograph Lettersof G.B. 
Piranesi, Bonomi, Robert Mylne and Lewis, Architects ; and of Sir Willian 
Hamilton, formerly British Ambassador at the Court of Naples.—Copy of 
Resolutions of Associated Architects, to consider cases of frequent fire and 
means of preventian.— Thomas Chayner, Fellay, presented twenty guineas. 

A paper was read from Mr. Martin, of Derby, describing a new species of 
cement invented by him, accompanied by specimens. 

A paper was read hy John Shaw, Fellow, qp. Ecclesiastical Architecture 
applicable to Modern Churches; a printed copy of which Mr. Shaw also 
presented. 

A Description of the Manufacture of Paper Hangings, by Mr. John Gregory 
Crace, was read ; illustrated by various samples of papers, and explained br 
specimens executed by Mr. Crace's assistants at the time. 

A Letter was read from Win. Wilkins, Esq., R.A., addressed to bis Lonlahip, 
the President, calling attention to some drawings which accompanied thr 
letter, made by a young self-taught draughtsman at Cambridge. The letter 
also stated that another volume of the Dilettanti would soon be ready for 
publication. 


ARCHITECTURAL SOCIETY. 


Ordinary Meeting of the Society held 20th January, 1830.~—Witwiam Basses, 
Esq., in the chair. 

Michael Meredith, Esq., of Blomfield-strect, Finsbury Circus, was elected 
a member. 

The Chairman announced a donation of twenty guineas, by J. Grifith, 
Esq., (member,) of Finsbury. place, South. 


Monthly Meeting of the Socicty held Tuesday evening, the 12th February, 180— 
WiLLIAM Tire, Esq., President in the chair. 


Tbomas Nichols, Esq., of Castle-sireet, Holborn, was elected a Member. 

E. W. Brayley jun., Esq., delivered a Lecture ‘‘ On Limestones and other 
substances affording materials for Cements,” being the second of a course of 
lectures now in progress of delivery in the Society's Rooms. 

The Chairman announced that the subject for the sketches proposed to be 
produced by the student members at the noxt meeting was as follows :—“ The 
olotito. and plan of an entrance toa Lunatic Asylum, dotached with lodges 

Tbe next Public Mening will be beld on Tuesday evening, the 12th instant, 
when Mr. Brayley will deliver his third lecture ‘ On artificial substances 
employed as substitutes for Stone.” 


ROYAL SOCIETY. 
Feb. 7. —The Marevis or NORTHAMPTON, President, in the chair. 
A Taies Heywood, Esq., and the Rev. H. Mosely, M.A., were elected 
ellows. 

A paper was reud, entitled, * Notice of a Shock of an Earthquake, fell in te 
Island of St. Mary's, one of the Scildy Islands, on the 91st of January, 1899. 
By the Rev. George Wordley." 

The tremulous motion of the ground is described as being very slight, and 
felt chiefly in the south parts of the island. It was accompanied by a pecu- 
liarly harsh and grating sound, which was only of momentary durkion, 
and no particular agitation of the sea was observed. 

A paper was also read in part, entitled, ‘ Observations on the Paralid 
Roads of Glen Roy, and of other parts of Lochabar, with an attempt to prove thot 
they are of marine origin, by CHARLES DARWIN, Esq., F.R.S. 

Feb. 14.—J. W. LupBocx, Esq., V.P. and Treas., in the chair. 

A paper was read, entitled, * Researches on the Chemical Equivalents af vertu 
bodies, by Ricuagy Puirtars, Esq, F.R.S. 

The author examines, by a new series of experiments, the truth of tbe 
theory of Dr. Prout and Dr. Thomson, namely, “ that all atomic weights are 
simple multiples of that of hydrogen”—a theory which the late Dr. Tume? 
had maintained is at variance with the most exact analytic researches, and 
consequently untenable. Although the experiments of Dr. Turner, and be 
inferences which he drew from them, agree very nearly with those of Berr 
lius, it still appeared to the author desirable to investigate this subject; and 
it occurred to him, that the inquiry could be conducted in a made not liable 
to some of the objections which might be urged against the processes usually 
employed. Dr. Turner having adopted a whole number, namely, 108, as Dt 
equivalent of silver, this substance was selected by the author as the bass of 
his inquiry into the equivalent numbers of chlorine, and some other elemen: 
tary gases. It appeared to him, that the chance of error arising from the 
fusing of the chloride of silver might be entirely removed, and other adrar- 
tages gained, by experimenting on silver on a large scale, with auch proper 
tions of the aubstances employed as were deemed to be equivalents, and in- 
stead of calculating from the whole product of the fused chloride, todo it 
merely from tbe weight of such small portion only as might arise from 
difference between theoretical views and experimental results. The author 
coucludes, from the train of reasoning he applies to the series of experiments 
so undertaken, that no material, and even scarcely any appreciable, error ca? 
arise, from considering the equivalent numbers af bydrogen, oxygen; aotr, 
and chlorine, aa being 1, 8, 14, apd 36 respectively, 
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A paper was also read, entitled, ‘Some Account of the Hurricane of the 7th of 
Junwery, 4580, as d was experienced in the neighbourhood of Dumfries, in a letter 
cddressed io P. M. Rogar, M.D., Sc. R.S., by P. GARDEN, Esq. 

After describing the position of his house, and the nature of the instruments 
employed for observation, the writer gives his observations of the barometer 
end thermometer on the 6th and 7 of January last, and proceeds to state, 
that on the 6th, at about ten minutes past ten o'clock, P.M., violent squalls 
commenced, at first with intermissions of perfect calms, but gradually becoming 
more frequent, and being accompanied by the sound of strong and increasing 
whirlwinds By eleven o'clock, the wind was observed to proceed from the 
cast, and its velocity was estimated at forty miles an hour. Its violence then 
increased, and threatened to blow down the chimneys. At midnight it abated, 
at the sume time shifting to the south or west. At two o'clock in the morp- 
ing, nearly two tons of lead were torn away by the wind from the west.end 
platform on the house-top, and thrown down behind the house in a westerly 
direction. Some of the lower windows having been lefta little open, the 
wind thus admitted into the house forced up and blew off the very heavy 
batch door of the roof, which was covered with lcad. The whole house rocked 
wrribly, and even the stone floor of the half sunk kitchen story heaved as if 
shaken by an earthquake; the slates from the roof were blown in every 
direction, some being carried to & prodigious distance. During the greater 
part of the night the rain fell in tremondous torrents. In the interval from 
two to half-past three in the morning, the barometer sunk very nearly an inch 
and & half, and reached its greatest depression. But the tempest continued 
üll abont four o'clock, wbon it began gradually to subside. Extensive devas- 
tation occurred among the trees ; some that were blown down raising two or 
three tons of clay soil with the roots. Several trees thus thrown dawn fell 
with their tops to the W.N.W. The writer concludes, from these and other 
observations, that the first and. squally part of the storm began from the 
E.5.E., and blew from 8. by W. at about midnight, and that most injury was 
done xo tho slating and roof when the wind was not far from the south. It 


thon gradually veered to the west, til] noon, and reached the N.W. point by 


eight o'clock in the evening of the same day. 
Feb. 21.—J. G. CHILDREN, Esq., V.P., in the chair. 

Captain Arthur Conolly, and Lieut..Col. W. Reid, C. B., were eleoted fel. 
lows of the Society. 

The fullowing papers were read :— 

1. ‘An Account of tbe Processes employed in Photogenfe Drawing,’ in a 
leuer to S. H Christie, Esq., Sec. R.S., by H. Fox Talbot, Esq., F.R.S. 

2. * A Description of an Hydro-pneumatic Baroscope, by T. J. Cooper, Esq. 

3. Continuation of Mr. Darwin's paper ‘On the Parallol Roads of Glen 
Roy,and other parts of Lochabar.’ 


THE ROYAL IRISH ACADEMY. 
Janvany 14, 1839.—Sir W. R. Hamiin, A.M., President, in the Chair. 


His Grace the Archbishop of Dublin, V.P., having taken the chair pro 


tempore, the President communicated to the academy the first part of his 
researches on the Dynamics of Light. 


Wirra Barp, Esq., Civil Engineer, read a paper entitled “dn Account of the 


Survey and Map of the County of Mayo.” 


The author commenced by giving a brief account of the origin and pro- 
gress of Unc construction of topographical maps in Europe. In modern times, 
the first attempt at the construction of topographical maps may be dated from 
tbe seventeenth century, and was due to the Swedes. Under Charles the 
Ninth, a surveying department was organised, placed under the direction of 
Bureus, and particularly encouraged by Adolphus. In 1684, the Swedes 
had completed the general topographical map of Sweden; but it was kept 
secret, and at the end of a century, they had only published some parts of it. 
These maps were constructed for the purpose of ameliorating the condition 
vf several provinces of the kingdom, which had been desolated by war, The 
Dutch also commenced early to construct topographical maps. 

Tbe measurement of many arcs of the meridian to determine the figure of 
tbe earth, had very much extended geodetical operations, and had, in many 
cases, become the elements on which topographical maps were based. The 
numerous geodetical surveys called into activity the inventive powers of the 
ablest artiste in Europe, and instruments of extieme accuracy were pro- 
duced; and the skill of observing and determining angles kept pace with 
those improvements connected with this important branch of science. The 
repeating principle due to the celebrated Tobias Meyer, gave birth to Borda's 
circle of repetition about 1789, an instrument which-bas been connected with 
the most brilliant scientific operations which adorn tbe annals of the eighteenth 


Mr. Bald then showed to the academy some specimens of the new map of 
France, and noticed briefly the trigonometrical survey of England—the 
Uown survey of Ireland—the maritime surveys of Ireland—the county sur- 
veys, and the bog surveya. He made some observations on the great import. 
ance of accurate maps, especially to professional men engaged in conducting 
public works, such as roads, canals, river navigations, harbours, railways, 
vapplying towns with water, irrigaüiuns; to the geologist and miner, exploring 
ibe strata, and mineral wealth of the country ; to the statesman devising im- 
provements, and developing its resources; and to the poor, by affording use- 
fal employment to she working classes. 

The anthor then alluded to the map of Egypt, which was made during the 
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period it was under the dominion of the French republic, and which received 
from Bonaparte all that protection and assistance, which so much distin- 
guished him on all occasions regarding the advancement of the works of 
science. This map was engraved on fifty-three shects of copper, and the 
names are engraved both in Arabic and French. 

After this introductory account of tho rise and present state of the topo. 
graphical art, Mr. Bald proceeded to the details connected with the survey 
of Mayo. 

The instzuments used in this survey were a seven inch theodalite; two 
five-inoh theodolites, by Troughton ; a small theodolite, by Dollond; and 
also a five-inch one by the same artist. In taking the levels over the bogs, 
two of Troughton's best levels were used. The baromoters were made by Mr. 
Thomas Jones, of London. There were also two plain tables, a chain for 
measuring. base lines, a sextant four inches radius, and two sextants, each ten 
inches radius, divided to ten seconds for observing altitudes, one of which was 
made by Troughton. 

The proceedings of the geometrical details of the survey were then given, 
and the mode of describing the rise and fall of the ground, which was shaded 
on the map with a depth of colour corresponding to the sines of the angles of 
inclination. The irregularities of surfaces were simply delineated by hatch- 
ing lines, drawn in tho direction of tho declivities, forming a series of nor- 
mals, perpendicular to the horizontal lines of equal level. 


Ds. SuiTH read a paper (by Ligurenant Newenuam, R.N.) “Ona Tumulus or 
Barrow, near Rush, County of Dublin.” 


The barrow, called Knocklea, or tho Giant's Hill, is situated on the edge 
of the cliff, about midway between the village of Rush, county of Dublin, and 
the martello tower to the northward, called Dromaniak, and immediately in 
front of Sir William Palmer's residence, Kinuro Park. i 

It appears to have been composed of quantities of boulder stones and earth 
heaped up into a conical form, and sloping away to the base, which was 
square, as appears from the eastern angle, which yet remains perfect. Within 
the base of the mound there was a circle formed of large stones placed on 
their ends, and &bout one hundred paces in circumference. 

Tbe farmer who rents the land on which it stands has removed About one- 

half of the mound, for the sake of the earth às a manure, and nearly one- 
half of the circle of stones on the south side, fur the purpose of huilding a 
wall, part of which is erected on the stones forming the weatern side of the 
circle. In the course of his depredations he discovered a passage which 
opened on the south side ;* its entrance was funnel-shaped, and the walls of 
this passage were formed of flag-stones placed on their ends, and roofed in 
with the same. It was about eleven yards long, and one in width; and led 
to alow chamber about eight feet long, and six wide, which was situated 
nearly in the centre of the barrow, and formed of stones in the same manner 
as the . : 
Tho farmer removed all the stones forming the western side of the passage, 
and in the course of bis excavations found some human bones on the south 
side of tho chamber, and within the circle of stones. The lines of stones 
forming the sides of the passage appear to continue on through the mound 
towards tho north side; and a few feet below the present surface of the bar. 
row, a little to the north of the chamber, there is a bed of periwinkle shells, 
about eight inches thick, with some limpet and muscle shells intermixed ; 
and beneath this bed of shells there is a quantity of rich dark mould, with 
some reddish earth, which has the appearance of being burned. A few 
human bones, and some bones of small animals, were found in the earth 
bencath. ; 

Outside the circle of stones, and on tbe very edge of the cliff, near the 
western angle of the mound, there was found a rudely-formed grave contain. 
ing a human skull, with tho bones of the arm, leg, and thigh, which appa- 
rently had never been disturbed ; the bones of the back, ribs, &c., could not 
be discovered. 

There are several remains of entrenobments and smaller mounds in the 
neigbbourhood, 

Circles of stones are found enclosing many simijar barrows in Ireland. 
At New Grange, near Dowth, in the county of Louth, the circumference of 
one measured about four hundred paces; and in a barrow near Drogheda, 
an engineer officer found a gigantic skeleton, a pair of elks’ horns, and a 
spear, in an upright position : the horns were above the skeleton. There are 
many barrows in the neighbourhood of Drogheda, which, if opened under 
the direction of compotent persons, would probably lead to many very inter- 
esting discoveries. 

The President gavo an account of a singular appearance of the clouds, 
observed on the 16th of December, 1838, at tho Observatory of Trinity Col 
lege, Dunsink. They appeared, for at least the last four hours of day-light, 
to be arranged in arches which converged very exactly to the N.E. and S.W. 
points of the horizon; while tho breaks or joints in these arches were directed, 
thongh with less exactness, to two other horizontal points, which seemed to 
be always opposite to each other, but ranged from N.W. and S.E. to N. and B. 
Conjectures were offered with respect to the cause of this appearance. 


SCHOOL OF DESIGN, 
MARGARET-8TREET, CAVENDISH SQUARE. 
We are happy to witness the p of this excellent institution, which 
under its able conductor, Mr. A. de Villalobos, seems to effect all the purposes 


* Mr. Newenham thinks that, as & as bis o ati ext the entrance 
P. in epe qni taa ie G3 baervation has extepded, 
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for which it was originally designed. In addition to the excellent system of 
imstroction, and tbe valuable collection of the antique, Lectures on hess 
have been commenced, and form an additional attraction, if any were needed. 


MEETINGS OF SCIENTIFIC SOCIETIES FOR MARCH. 


Royal Society, Thursday, half-past eight, p.w., 7th, Lith, and 21st. 

Society of Antiquaries, Thursday, eight, P.M., 7th, 14th, and 21st. 

Institution of Civil Engineers, 25, Great George.street, West, Tuesday, 
eight, P.M., Sth, 12th, 19th, and 26th. 

Royal Institute of British Architects, 16, Grosvenor-street, Monday, eight, 
P.M., 4th and 18th. 

Architectural Soclety, Tuesday, eight, r.m. 12th. 

Society of Arts, Wednesday, half-past seven, p.M.,6th, 13th, 20th, and 27th. 

Ditto, Illustration, Tuesday, eight, P.M. 12th. 

Geological, Wednesday, half-past eight, P.M., 7th and 21st. 

Royal Geographical, Monday, nine, P.M., 11th and 25th. 

Graphic, Wednesday, eight, p.m. 13th. 


ROYAL EXCHANGE. 


We regrct that we cannot yet announce any final decision in regard to 
this building. The disgraceful delay which has now arisen in consequence 
of the dispute between the City and Government will be the cause of losing 
the very best time of the year for getting in the foundations of the building. 
If the city authorities were to determine to-day to issue notices to archi- 
tects for the designs, there must bea delay of at least three months, to 
give them an opportunity of working out their ideas, and at the end of that 
time after the committec should have determined upon the design to be 
adopted, there must be a farther delay of another three months for the 
preparation of the contract and working drawings, specification and 
estimates for the builders, which would bring us to the autunin, and drive 
the builder into the short day and tho inclement season. As there cannot be 
any difference between the partics as to the necessity of clearing away the 
immense quantities of rubbish and the old foundations for the new building, 
we should recommend to the city thc necessity of immediately engaging 
with a contractor for that purpose, which will be very considerably for- 
warding the works. 

For onr part we cannot see for what reason the city should be afraid of 
submitting the selected design to government. Ifall is “to be fair and 
above-board,” and if the city really intend to submit the designs to public 
competition, and select the best without favour or affection for any party, 
there can be no fear that the government will act in opposition to the city, 
when thus so hogounibly calling upon the profession for their labours. W. 
do hope and trust that before our next Journal is published, some decision 
will have been made and this vexatious delay arrested. 


y 


THE FINE ARTS. 


THE NELSON MONUMENT. 


On Saturday the 25th ultimo, a highly respectable meeting of the general 
committee was held at the Thatched-house, St. James's-street, to receive the 
report of the sub-committee, who were appointed to recommend to the con- 
sideration of the general committee those models and designs which were sent 
to Rainey's gallery, Regent-street, for the Nelson monument, aud also to ad- 
judge to the three best the prizes of 2004, 150l., and 100/. Amongst these 
present we observed Lord Minto, the Marquis of Northampton, Sir John 
Barrow, Mr. Rice, the Marquis of Breadalbane, Lord Melville, Lord Yar- 
borough, the Ear! of Hardwicke. Sir Thomas Troubridge, the Right Hon. 
John Wilson Croker, Sir George Cockburn, Lord Colchester, the Hon. Captain 
Grey, Sir George Murray, Lord Hotham, and numerous other persons of 
distinction. v 

In the absence of his Grace the Duke of Wellington, the Marquis of North- 
ampton was called to the chair. Mr. Scott, tie secretary, then read the 
resolution of the general committee, appointing the sub-committee, declaratory 
of their power to recommend which of the models and designs were entitled to 
the prizes. There were in all 118 drawings, and 41 models. The report 
stated to design No. 81 they recommended the first prize, that of Mr. Railton, 
being a column of 174 feet, surmounted by a statue of 17 feet. The commit- 
tee, however, expressed an opinion that they thought on a column of such xn 
altitude that the features and character of the statue would be lost, and they 
therefore were of opinion that a statue executed in marble, placed under th 
shelter of the National Gallery, or some other public building open to th 
public, was the most appropriate way to evince a country’s gratitude. The 
report further stated, that the model No. 10, of Mr. G. H. Bailey, was entitled 
to the second prize, and that of Messrs. Fowler and Siever was entitled to the 
third prize. The secretary thought it fair to state, that between the second 
and third prizes there was a diversity of opinion amongst the committee on 
their reapective merits. 

The Hon. Captain Grey objected to the confirmation of the report as re- 
garded the prizes, as many members of the committee had not seen the designs 
and models ; and out of a committee of upwards of 140, not more than 37 
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had been to view them. He therefore proposed the consideration of the re- 
port should be adjourned for a fortnight, so as to afford an opportunity to the 
committee to inspect them. 

Sir G. Cockburn was willing to consent to an adjournment, particulary 
as his Grace the Duke of Wellington was absent, who had taken so great an 
intereat in the business. 

After a desultory conversation between several members of the committee, 
a resolution was proposed by Mr. Rice, and seconded by Lord Minto, “ That 
the public, in the week after next, might obtain cards of admission to view 
the Models and designs in Rainey’s gallery, by application to the secretary or 
any member of the committee." . 

[We sincerely hope that the committee will delay finally fixing the cboice 
of the models or drawings for the three prizes until after the cabibition of the 
whole of the Designs has been open to the public inspection, as by this meem 
a tolerable correct opinion may be obtained as to tbe feelings of the public oa 
the decision of the committee. It appears, however, to us rather out of place 
that the committee should have selected a design for the first prize, and at 
the same time think it ‘unsuitable for that situation which has been almost 
universally admitted to be the best, Trafaigar-square.-—Ep. ) 


WELLINGTON STATUE IN THE CITY. 


On Saturday, 25th ultimo, the general committee assembled at the 
Mansion-house for the purpose of completing the final arrangemeuts with 
the sculptor, Sir Francis Chantrey. The Right Hon. the Lurd Mayor in the 
chair. 

Sir P. Laurie presentod the report from the sub-committee, which stated 
that her Majesty’s government had presented to the fund for the city matne 
of the Duke of Wellington, gun-metal taken in his victories by his Grace of 
the value of 1,5204., which, together with the sum of about 9,0004. already 
subscribed, constituted an amount of 10,5207. It also stated that the sub- 
committee had come to an agreement, subject to the approval of the 
committee, to hand over to Sir Francis Chantrey 3,0004. upon signing the 
agreement, 2,000/. with the metal when the small model is finished, and 
the remaining 4,0004. upon the completion of the work. The time for the 
completion is fixed for the !8th of June (Waterloo-day), 1843. The 
report concluded with stating that the 6,0007. be immediately invested in 
the government funds, in the names of Sir P. Laurie, Mr. Masterman, 
Mr. Barclay, and Mr. R. L. Jones, as trustees. . 

It is to be an equestrian statue of bronze, and not less than ten feet high, 
from the top of the pedestal on which the horse stands to the top af the 
head of the rider. The site was not determined upon, but the most eligible 
one was cousiderered to be between the Bank and the Globe-office, where 
the buildings are now occupied by the Sun Firc-office, Messrs. Ladbroke 
and Co., and Mr. Thomas’s, but intended to be taken dowu to improve the 
avenues to the new Royal Exchange. Sir F. Chantrey was unable t» 
attend, being engaged at Buckingham-palace with her Majesty, who sat tv 
him for her bust, but his acquiesccnce in the contract and entire approval 
of the whole proccedings was signified by Sir Peter Laurie on his behalf. 

The committee are to provide n site and to erect a pedostal of granite or 
some other stone three months before the conipletion of the statue. 


STATUE TO MR. STEPHENSON. 


MzasURES are now in progress to commemorate the services rendered by Mr. Roorst 
Stephenson in the improvement of locomotive power. This proposition bas orixi- 
nated with the iron trade, and a Lighly influential committee of iron masters has 
been formed for its promotion. It is intended to erect a pang, which, on the sug- 

tion of Mr. Hyde Clarke, is to be made of cast iron. We believe that this material 
fas been e in an equestrian statue at Berlin ; no doubt means may be diseo- 

ending the iron from oxidation. At all events the experiment is worth 
trying, as ils success would enable us to use statues mote extensively aa a means of 
decoratiou. The committee met on the 16th February, when models were Lod 
before them by Mr. Loft and several other eminent artists. We thiuk that there is 
‘another name connected with the progress of locomotive power, whichis well worthy 
of some tribute, we mean Richard Trevithick, the iuventor of the high pressure system, 
and the rival of Watt, and to whom the Spanish government proposed to erect a 
statue of silver. 


COLOURED PRINTS. 
Instructions to the Printer, or Colourer of Engravings. 


The plates to be printed in a bluish-gray ink (this is the neutral tint for the 
light and shade of the landscape), and the colourer to wash in tbe sky with 
blue or violet, &c., according to each sketch ; also going over the distanoes with 
each colous, then wash the foregrounds and middle distances with red, oraage 
or yellow, copying the drawings; and when dry, wash over with blue, to pe 
duce the greens in the middle distances : this being done as a dead colouring. 
a few touches with the hand of the master, and a harmonizing tint to soften tho 
"e will produce the effect expected from a coloured print, — Frag went from 

epont. . 

———— 

A Transparent Waich.—A watch has been presented to the Academy of Science at 
Paris, constructed of very peculiar materials, the parts being principally formed af 
rock crystal. It was made by M. Rebellier, and is small in size, The imterna! works 
are visible; the two-teethed wheels which carry the hands are rock crystal, the otber 
wheels of metal, to prevent accidents from the breaking of the spriogs. AN the serews 
are fixed in crystal, aud all tho axles turn on rubies, The escapemont is of ite, 
the balance-wheel of rock crystal, and its springa of gold? The regularity of thu 
watch as a is atiributed by the maker to the feeble expansion of the reuk 
crystal in the balance-wheel, &c. The execution of the whole ahows to what a etate 
of perfection the art of cutting precious stones has been carried in modern times. 


1839.) 


ANTIQUITIES. 


Discovery of Ancient Coins, &c., in the Temple.—Within the last few days the 
workmen employed in digging the foundation of the chambers in Paper-buildings, 
Tonsple, bavo discovered several earthen vessels of curious coustruction, some of them 
containing coins of an ancient date. Many have been purchased, and the spot is 
daily visited by antiquaries, who evince great anxiety to possess some of the relics. — 
Morning Chronicle. 


Furna Casts.—Theso casts in the British Museum have now been 

as the originals are in the Glyptothek at Munich, se as to exhibit their position 
ou the poliment of the temple. This is almost the solitary architectural monu- 
ment” in the museum, and it is wall calculated to animate the public mind in 
favonr of architectural decorations, while it more than ever induces ua to regret the 
blind poliey of the government in having allowed the originals to escape them. The 
arrangement conferas gruat credit on Mr. Loft, the modeller to the museum, who has 
had the superintendence of the work. 


Venerable Reli, —In the very ancient ecclesiastical structure called King's Chapel, 
at [slip, in Oxfordshire, formerly stood a stone font, which was used, as tradition 
atras, for the baptism of Edward the Confessor, more than 800 years It has 
long been displaced, and now occupies a far less pious position in the gardens of Sir 
Henry Hrown, who resides not far off, at Nether Roddington, and affords free access 
to this antiquarian curiosity. 

Egyptian Stone Cuffin.—There is now on board of the brig Elizabeth Anu, Captain 
Ellis, lying at the north end of the Queen's Dock, a remarkably aucient Egyptian 
atone coffin, recently imported from Alexandria, in the vessel called the Hope, whence 
it has been transhipped, to be taken to the British Museum. It is eight feet six inchea 
in length, measured outside, and three feet six inches in width. 
carious carving of human figures, hierogl cs, and emblematical devices. It was 
discovered far in the interior of Egypt, has been sent to England by our consul 
2t Alexandria. The cost of its conveyance it is supposed will reach 1,0001 , owing to 
the want of roads in Egypt, and the necessity of employing men chiefly as carriers. — 
Liverpewl Paper. 


Sereophogus.—In the Island of St. Margaret, on the Danube, betwixt Pesth and 
Ofen, hms been found a sarcophagus of coloured marble, and of distinguished work. 
manskip, containing the body of a female, embalmed, and in a remarkable atate of 
preservation. [tis clothed in a dress of silver brocade, with a crown of maazive gold 
ua the bead; a pearl necklace surrounds the neck, and each finger is-eovered with 
rings, made of precious stones, besides which there are many other ornaments of the 
same material, as well as of gold. It is generally thought that it is the body of St. 
Margaret, daughter of Bela IV., King of Hungary, patroness of tbe island. The 

been taken to the Bishop of Pesth, he has ordered it to be 
tem, deposited in the Cathedral.—Near Pestb has also been discovered in a 
cave, on a amidat the bones of the mammoth, and other extinct species of animals, 
^n ancient vase, of an extraordinary shape, totally new to antiquarians, 


Al Marsal, in France, workmen excavating the bed of the river Seille have found, 
amidst the romains of aquatic plants, and buried deep in the soil, twenty skeletons in 
perfect tion. They lay in different positions, without any weapons by them 
wme having fractured skulls, some with their face to the ground, Sopas M lesticnte 
their been peaceable men, who fell victims to an unexpected attack of warlike 
invaders, heir necks, their arms, and their legs were surrounded by bronze ri 
like those found in the tumuli of Brittany. One of these rings, or solid necklaces, is 
of remarkable workmanship, elegance and finish. Thinis formed of gold and bronze, 
and being fitted tight to the neck, so that it could not pass over head, it must 
either have been put on the person who wore it in early youth, or have been suldered 
when oo. Thase relics, supposed to be two thousand years old, are occupying the 
attention of the antiquaries of France, whose descriptions, details, and auppositiona 
would cousume more e than we cam spare. The bodies, from the appearance of 
the anetent briekwork benesth them, appear to have smk into the soft slime of the 
river, which has Leaps vid soliditied, and been angmented by successive depositions 
of earth and aquatic plants. 


The Society of Antiquarians of Normandy have decided on elevating once more in 
it. place a miliary stone found in 1819, near Bayeux. It bears an inscription in 
bunour of the Emperor Claudius, and was erected in the XLVI. year of the Christian 
era. It is tho most ancieut monument of Romans found in Normandy. In coming 
w invade England the Emperor Claudius twice traversed France, and Suetonius 
relates. that in tbe last journey he made, which only took np six months from the 
moment be left Rome, till that when hə returned there in triumph, be travelled on 
foot from Marseilles to . It was probably after these expeditions that he 
established the military road of which this miliary stone was one of the appendages. 

Cathedral of Chartres.—The Moniteur publishes a report, addressed to the Minister 
of Public Instraction by M. Didron, Secretary of the Historical Committee of Arts 
and Monuments, on the archeological monography of the cathedral of Chartres. 
Amongst other interesting facts, M. Didron entatlishes that the statues taken down 
daring the revolution of 1793 from the gallery over the grand portal of Notre Dame 
de Paris were not the statues of the Kings of France, as been stated by the 
Benedietines and Sauval, and as was believed by Napoleon, who intended to re le 
the gallery, but simply the statues of the Kings of Jnda, the ancestors of the Virgin 
Mary, and Joseph. In the report the statue of Liberty is also described—a statue 
belonging to the 18th century, and decorating the northern porch of the Cathedral 
ef Chartres. 


A curious and interesting sepulchral monument has lately been discovered at Rome. 
The ancient aqueduct» at the Porta Maggiore, bearing on their lofty entablature the 
three Ani H aie T: will be familiar to the recollection of all persons who have visited 
the antiquities of Rome, —(Tho reader will find a description of these majestic arches ; 
aml the subsequent rude works of Honorius placed against them, in Burgess’s “ To- 
Veri iar ya eid Rome," vol. ii. p. 311, 312, aud 329.) Two of the arches 
uf the C n aquednet served for two gates of the city, respectively conducting to 
the reads which led to Prieneste and Labicum. Stilicho, the general of the Emperor 
Haoorius, placed some cambrous walls at those arches. In an attempt to clear 
omen ad nome of these walla last September, the workmen discovered a portion of a 

, which finally led te the demolition of the tower on the right in going 
vet af the city gate. The towe was found to enclose s remarkable monument, ss 


t is covered with 
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. singular for its construction as for the subjects it esents. It was found in very 
preservation. In clearing away the surrounding walls, the next discovery, 

after the bas-relief, was a slab of marble, on which were two recumbent statues, rather 
larger than the life, male and female ; close by them was the following inscription .— 


PVIT ATISTIA YXOR MIHET 
FEMINA OPITVMA VEIXSIT 
QYOIYS CORPORIS RELIQVIAR 
HOC PANARIO, 


The form of the monument ia that of a machine which was used by the Romans for 
enclosing the newly-baked bread, and which was perforated with holes or tubes to let 
out the steam. These are curiously imitated in the construction of the tomb. The 
bas-relief represents the whole process of making bread; it ruus all round the top, and 
is supported at the s by pilasters, the capitals of which are neatly ornamented. 
These descend half way down, and repose upon a broad square plinth, on which ia 
the following inseription on one side :— 


EST HOC. MONIMENTVM MARCI 
VERGILI EVAYSAC— 


On the other side the three first words are wanting as far as the x in monimentum 
and the name of Marcus Vergilius Eurysax is written with some little difference in 
the paleography. The cognomen of uvaYvsacis, however, ia complete, and then 
follow these three words, PISTORIS. REDEMPTORIS APPARKT. On the sides, along the 
upper part, are placed horizontally, in rows of three, nine hollow stone cylinders, and 
in the lower part (beneath, the inscription Est Hoc, &c.) two columnar masses are 
placed perpendicularly, separated by & square block. The “ Panarium" was also 
found, aod is carved in the form of & circular wicker basket. It is observable that 
the southern side of the mounument, which probably stood within the property of 
Vergilius Eurysax, ia formed of fine Travertine stone, while the sides exposed to the 
publie roads are of Tuf». The whole of this sepulchral monument was completely 
enveloped in the comparatively modern wall built against the aqueduct. It is pro- 
to clear away the obstructing walls, and to lay open the tomb and the Porta 
bicans to public view, The two statues have been conveyed to the Vatican 
Museum. The materials of which this tomb is built, and the paleography of the 
inscription, appear to show that it is a monumeut of tbe republic. It is not impro- 
bable that the Travertine stoue may have been added at a more recent period : the 
words QvOIV$, MIHEI, and OPITVMA, may be compared with the inscription on the 
hagus of L Scipio Barbatus, where we have Qvotvs FORMA VIRTVTKI PARLISVMA. 
RELIQUIAE QVOD is also very ancient.—.4fheenum. 


STEAM NAVIGATION. 


— 


Ericsson's Steam Boat Propeller. — The great power exhibited during the early 
trials of this propeller, about eighteen months since, induced some American canal 
proprietors to order an iron steam-boat, with a 60-borse engine, to be fitted with the 
new propeller. "This amall iron steamer, called the Robert F. Stockton, has lately 
arrived iu the Thames from Livi }, and will shortly proceed to the United States ; 
her dimensions are 70 feet length on deck, and 10 feet beam. A variety of cxperi- 
ments have been made in presence of several scientific and prectical men, who con- 
sider the success to be perfeet. Although constructed for towing pu only, this 
boat has frequently gone at the rate of twelve miles an hour. As to her power as a 
tug, we are info that on Tuesday, Jan. 29, she towed the American packet ship, 
Toronto, from Blackwall to the lower point of Woolwich, a distance of three miles 
and a quarter, in forty miuntes, against the flood tide, then running from two to two 
anda miles; thus towing her throngh the water at the rate of upwarda of »ix 
miles an hour. The Toronto is 650 tons burden, sbe measures 32 feet beam, and 
drew at the time of the trial 16 feet 9 inches ; thus een a sectional ares of 
more than 460 square feet. Now the fact of this body having been moved at a rate 
vf npwards of six miles an hour, by a propeller, or piece of mechanism, measuring 
only six feet four inches in diameter, and occupying less than three feet in 
length, ia one which, scientifically considered, is interesting in the extreme, and in 
a practical or commercial t of view, is of immense importance. We 


a company is about being formed to apply the ller to & ship of 1,000 tons burden, 
" to be employed in trans-Atlantic navigation ; as her sailing qualities will not at 
all in! with her steaming power, it ia confidently anticipated that increased 


safety will be insnred, aud her passage greatly accelerated, at a saving of at least one- 
half the fuel.— Times. 


Departure of the Great Western, Bristol Jan. 28.—Tbhe Great Western having been 
completely refitted during her stay at Pater, a new quarter deck having been Built, 
and increased stowege-room rided for upwards of fifty tone, sailed this dey on her 
firat voyage for New York this season. She set sail nd ot twenty fae eol 
six p. m., carrying with her 107 passengers, among whom is Captain of the 
Guarda, with Government despatches, and Mr. Balls of Covent Garden, npwards of 
8,000 letters, and a full cargo of British manufactured goods, of silks, Irish 
poplins, and cotton goods. She is expected to return about the 7th of March. 


Christiana, Jan. 22.—Orders have been given to build an armed steam-boat of 100 
or 120 horse power, after the drawings of Lieutenant Sommerfeldt, on the model of 
the Medea, which is reckoned to be the first armed steam.boat in Europe. 


The Kite, Post-ofice Steam-ressel, running from Liverpool to Dublin, has lately 
been refitted at Woolwich. Her machinery and boilers are the manufacture of 
Mesara. Fawcett, Preston, and Co., of Liverpool, who have introduced some im. 
provements into them. On her first trial, about the 22nd of January, in consequence 
of the immense draft to the boilers, it was cousidered proper to shorten the chimuey 
eleven feet, whick, in ordinary cases, would so check the draft as almost to destroy 
it. She then on ber second trial, when it wee admitted that her machinery 
was excellent and satisfactory; that the boilers, with the chimney eleven feet 
shorter, produced a snperabundance of steam, the engines making their full comple- 
ment of revolutions; and, to the surprise of all on board, scarcely any or no smoke 
was acon issuing from the chimney, which was then explant to be in consequence 
of the peculiar form of tbe bri applied to the furnaces. These are a new 
invention of Mr. E. Hopkins, 61, St. John-street, Clerkenwell, and have the effect of 
returning the light fuel and gases on to the fire, whon the smoke is co and 
coals are conseqnen tly saved, 


FOREIGN RAILWAYS: 


Austria —The rails in the Aastrim railways are now made of fron from Styria 
which are said to be found more durable than those supplied iu England. 

Austria, —The Austrian government is at present occupied with the plan of a rail- 
road between Vienna and Salaburg, by the way of Lenx, upon the right bank of the 
Danube, which will be speedily carried iuto execution, The coustant communication 
upon this road promises every prospect of success to this undertaking. 

The Versailles and St. Clout Railicay.—' The works have been commenced at 
fivé points at once wifhin the commune of Versailles, and are carried on with the 
utmost activity. As the works on the other parts of the line ate nearly finished, the 
whole of the two lines of rails are expected to be lnid from Asnières to tho ljmita of 
Versailles before the end of the month. Independent of the ordinary works, the 
company has had to form the tunnel under the Park of St. Cloud, 1654 feet in length ; 
another tunnel of 607 feet, under the Park of Mootretout, and the high road between 
Saint Cloud and Mantes; a third tunnel of 272 feet, at Courbevoie, under the road 
between Paris and Poissy; two large vieducts of five arches each; 36 bri over 
high, departmental, and cross-roads, and 10 aqueducts, There remain besides five 
bridges to be erected in Versailles. All these works are comprised witliln a limit of 
four and a half leagues. In the plan laid down by the government engineers, upon 
which the undertaking was funnded, there were only one tunnel, 28 bridges, and four 
aqueducts mentioned ; and the greater part of the additional works have been occa- 
sioned by the decrees of the municipal councils. 

St. Cloud. Raiteay.—The jury of expropriation has just decided at Versailles upon 
the indemnities to be paid to proprietors affected by the last portion of the line of 
the Versailles and St, Clond Radrond, from Viroflay to its entrance into the first. 
named town, but the sums awarded have in general been much less than those 
demanded. Property in. Montreuil, for which 656,755f. were demanded, has been 
adjudged at 264,11Tf. Ten honses in the same place, estimated by the owners at 
207.343f., have been nwarded at &3,100f Some gardens in Versailles, for which 
211,615f. were asked, have been given to the company by the jury at 60,200f.; and 
the total amount of 1,548,160f. for the portion of the line has been reduced to 
640,665 Two extreme cases. deserve to be mentioned: the lessee of a field at Ver- 
sailles demanded 21,9497. as an indemnification for vve acre of laud, and produced 
documents signed by some architects of that pe in support of his estimate. Tt 
was, however, reduced by the jury to 100f. Another proprietor claimed 6,620f. for 
the suppression of a right of way across his land; the company offered TOP. for it, 
aud the jury awarded him nothing. 

Belgium,—From a report teeentiy laid before the Belgian Chamber of Representa- 
tives by the Mivister of Public Works, it appears that the total expense of mainte- 
nance, purchase, sud repair of machinery, wotcbing, &c., of the Belgian railways. 
siuce the completion of the first line in 1834, up to the Ist of November, 1838, is 
3,974,570frs, ; that the total receipts during the same period have been 5,144,045frs. ; 
giving a net profit of 1,770,075fr., which, upon tke capital expended in the con. 
struction of the routs, returns an. annual dividend of 4 per cent. The average cost 
of the construction per league has been 531,000frs., about a sixth of the cost of the 
English lines; and the avernge price paid by passengers is 12 centimes per lengue, 
abonf a fifth of the lowest rate of charge in England. The total length of the 
Belgian lines, now completed, is 64 leagues, about 270 miles, 

nasia, —The Hamburg papers mention, upon the faith of letters from St. Peters- 
burg of the 12th December, that a net railroad wax abont to be established from the 
town of Morschausk, on the river Zora, t» the motrth of that Aver, in order to faci- 
litate the communications of some of the richest provinces of the south, which send 
all their wares and produce fo Morschansk, one of the first commercia! towns of the 
empire, with St. Petereblirg anil the north. . 
roposed RaRways in America.—One of the grandest rafiróad schemes ever con, 
ceived by the mind df inan, hus been submitted to thé public hy Generat Gams, of the 
United States arniy. Tt proposes a system of rail ; p diverging from « common 
focus or centré in lone and Tennessee—fhe middle pofnt of the Cnion; and 
thence to br; uch in ds t directions ds posstble, like the railations of astar, to 
all the large cities, and important frontier posts in the comtry. "Thus New Orleans, 
Portland in Maine, New York, the other Athintte cities, súd Detruit in Michigan 
Chicago, in Minois, Port Gibson, in Arkansas, St Lonis, in Misxoud, the northern 
lakes, and the southern sea of Mexico, the ocean and perfinps the Rocky Mountains, 
Will all'be united in bonds of Iron, stenti, and rapid ubtic întercourss Phe General 
says that such d system would mike the Uuitod States prosperous in pesco and im- 
reguable in war. |I think that before many years have rolled away thts scheme will 
[^ commenced. Thé Üntted Stites are thé very repnbfle for ruitvoud énterprise.— 


Daily Paper. 

The Mow Phtkadelg hia ratirectd is at preset dolig em ex ddJant business; the month 
ef December, one df thé duitest of the year, will realise over 8,000 deliars. Janemry 
avd Pebrwary are the months when the merchants from the western states commence 
their purchases for thelr epring business, when the ammount of fréight paming over our 
fowl will be very geesi. I feed more axl more satizfiod of its being one ef the very 
Best stocks in cur state, and you cin with perfeet máety give the bondhokiers every 
arsivnade that their bonds will increase in valua every year they hold the. The 
Cumber hind Valley have their bridge over the Susqnehanneh, srr formed 
their connexion with our road, which will enable our Philadelphis merchant to 
forward their goods 140 miles by railroad in thirteen bours towards Pittsburg, which 
is just halfway. Formerly goods were 18 to 20 days reaching Pittsburg, and you, 
who are so familiar with the rapid increase of the popnlation of the western states, 
amt telr consequent necesaltfes, depéuditit entirety on our Atlantic chien br their 
JüppPRes--ryou car readily ealuniate the grest Míportimcs of our roni, aid Me eer- 

mty of its immense révénue. "— Morning Herald. 


a sient 
FOREIGN ÍNTHLLIGNNON. 


"Tine cotmpletion of the Cohen, in commemoration of the Revolution of July, may at 
Wrath be expected within a definite time. Messra. Soyer and Inge a few days’ since 
eae ae yt and the tambour, by which it is to be crowned, in one mould. This 
LE] single east ofa cápita that has ever been made — Paris Paper. 

Two new marble statues, those of Lakain and Talme, have just been stationed 
right and left of the author of Zaire in the hall of the Theatre Frangeis. 
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| vernmeut steamer Véloce, Capt. Béchameille, which had recently ente 
! after its transatlantic experimental voyage, had been burned in that habour. 


Mic, 


Tron Steam Ship.— There was launched from the building yard of Mr. C. Wood, 


Dumbarton, on the 22d Jan., au iron steam-ahip, 146 feet long, and 26 broad, intended 
for South America. On being launched this vessel drew only eighteen iuches water, 
will not exceed three feet, She i» intended for pas. 
sengers chiefly, of whom abe can carry a thousand. This fine vessel wos built by 
Messrs. J.and W. Napier, in Glasgow, end we understand that these geutietnen bave 
her machinery ready for putting on board, so that we shall soon have an opportunity 
of seeing this splendid specimen of the improvements ef the present day leaving our 
river for a distant part of the world, another trophy of the success of the enterprising 
engineers on the Clyde. She in now at the Hroomielaw, and is worthy of inspection. 
‘Fhe carpenterwork of the vessel was done by thateminent shipbuilder, Mr. C. Wood, 
of Dumbarton.— Glasgow Paper. 

Steam Navigation Ju South Awerica, —À memorial, wh'ch includes among its 
signatures those of Baring, Gladstone, Rothachild, and other firms of mercantile, 
banking, and msuufactiring eminence, has just been presented to the Treasury, pray. 
ing for a monthly line of steam-packets, from Falmouth to Madeira, the Canaries, the 
Cape de Verd Islands, Pernambuco, Bahla, Rio de Janeiro, Monte Video, and Buenos 
Ayres. ‘Fhe packet establinhment now existing is so irregular, that with the porte of 
Pernambuco and Bahia a communication can be had but six times in the year, trede- 
winds and oceau-curreuts hindering any sailing vessel from touching at either, except 


during some balf-dozen months of a periodical season, The outwards to Rio 
de Janeiro averages ift y-six days, aud homewards vevonty-four, while, from ting 
the speed of the Great Western steamer across fat lees favourable sean, two- of 


that time might, in all probability, be saved. An allowance of 40,0007. per enna is 
at present made for the tardy packets apon this important line, and for the same som 
contractors could doubtless be found to deliver twelve monthly mails outwards and 
homewards, in steam ships of the very first class. We do not surely err in antici 
pating for this memorial the most immediate and attentive consideration which Go- 


t vernment can give it.— Daily Paper. 


ificeut Go. 


The Debuts quotes letters from Havannah, announcing that the 
Fíavannah 


PROGRESS OF RAILWAYS. 


Eastern Counties Ratway—The rapid p of the works on this Ene bespeske 
an active executive. We had no idea of the forward state of the werks towards 


time of year we considered nothing would have been done bnt prepare for the spring 
On inspecting this part of the line, we found the works in full operation ; several 
bridges and large culverts ereeted, and the embankments carried over them, There 
are three extensive cuttings on this contract, all of which are in full work, even 


* during the late and present unfavournblo weather there has been excavated and carried 


to the embankment near 200 yards per day. The cutting in the bill on this side of 
Brentwood is so deep as fo be carried on in four lifts, near to this excavation is 
erected a handsome skew bridge, the angle of which is very obhque, we xbonN 
auppose about 40deg. At Romford great activity prevails, several large bri 
culverts are iu the course of erection ; close by at Hare-street, a large bridge over 
the raifway, of three or more arches, is commenced, the foundations are about 35 feet 
below the surface, Betwoen London and Romford there dre five locomotive engines 
udo Sang loyed in expediting the earthwork, besides an immense number of 
horses. ne long acd expeusive embankment over the Stratford Marsh is vow 
just completed ; ám as the distance between its termination and the commencement 
of the viaduct st Bethnal Green has been formed from side cutting, there remains 
nothing of importance between London and Romford but fhe viaduct, portions vf 
which are in a very forward state. 

Bristol and Exeter Railicay.—Within the last few montha.coffer dams have been 
driven preparatory to the erection of a bridge, 100 feet span, over the river Paret, 


3 


about three-fourths of a mile higher up that river than the town of Bri ater. The 
contractor is now employed in buikitng the abutments, and the arch be turned in 
the latter end of the spring, when the work towards Taunton. will be begun hwme- 


diately. The cutting at Pariton Hill is proceeding with mach vigour, npwerds of 
500 men are employed on it at present, and more will be . This is the only 
hill, for many miles, and as soon as it is got throngh, which, ifthe Company go on at 
the rate they bsre begnn, will be soon, nothing remains but to ley the permanent 
ralis. The broad guege will of course be : Bridgewater pon. 
seses facitities for being made one ofthe prineipal manufacturing towns, and one of 
the first portsin the kingdom ; and when the communication with London on the one 
side, and the West of England on the other, is opened, we know nonght more wanted, 
save a few more spirited inen in the middle.— Bristol Journal. 

Birmingham and Gloucester Railvay.—Mr. Norris, of Philadelphia, basreceived an 
order for ten of his locomotive engines, from the Birmingham aud Gloucester Rail. 
road Company, iu England—New York Paper. Uf this be correct we are not sur. 
prised that the shares of this company are at agreatdisceunt. Do they expect Engliah. 
men will support their projects if the money subscribed is to go out of the country ° 
and does the company expect thatthe public will have any confidence in the safety 
of the engines when made abroad.— Ed. C. E. and A. Journal. 

London and Brighton. Ratheay.—The locomotive engine which has been named 
“The Brighton,” lately sent down by tbe railway company to facilitate tbe works on 
the Shorehem branch, wns tried on a portion of the line, about a mile and a half in 
extent, on which the permanent rails lave already been laid. We are 
that the works on the Shoreham branch are progressing with greet vity. The 
tiranel under Lashmar's milt is proceeding night and day ; and the lam! pure of 
Mr. Kemp has been enclosed from the mill to the terminus, crossing the Montpelier 
road. As a number of excavators as the space will admit are engaged of the 
cutting at Puller's-hiB, in the parish of Alirington ; and as «oon an this ia completed, 
which it is anticipated will be the case in a month, nent mib will be lait for 
the distance of abont four miles, and the engine will bo used for the nr of 
Passages he earth from the cnttings and trnneh at the Brighton end of the 
The works on the London pert ef the line are also proceeding with great rapidity — 
Brighton Gazette. 
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Chamber of Commerce of that place, that Government intends proposing to the 
Chambers a grant of 150,000f., for the formatiou of two trenches in the new entrance 
port, in order to enable large steamers to lie there afloat at low water. To this plan 
the Journal du Havre is opposed, as being a r substitute for a large dock, espe- 
cially devoted to the reception of steam.vesaels, which the town of Havre has been 
anxious to have constructed, in order to be enabled to set up a line of steamers to 
New York. 

Flaure.—A few days since a considerable portion of the cliff at Cape La Héve, 
near Havre, gave way, and carried with it into the sea upwards of 140 feet by 12 feet 
wide of land which was in cultivation. 

A chain-bridge over the Allier at Vic-le-Comte gave way for the second time a few 
days since. The first time it sank under the weight put upon it to try its strength, 
bat was rebuilt with greater solidity. The second broke down while a wagon 
beevily laden was going over. The vehicle with its contents fell into the river, and 
was lost with the horses ; but the driver was fortunately saved. 

La Tour d Auvergne.—A_monument is about to be erected to Corret de la Tonr 
Auvergne, known in the French army as the “ First Grenadier of France.” The 
monument to this t Breton is to be erected at Carhaix, his native town, which 
has voted 2007., the Council-General of the department having added 40/. 

The French Kiug has approved of a proposition laid before him by the minister of 
the marioe, for commencing iu tbe spring a hydrographical survey of the French 
coast in the Mediterranean. The resalt of this survey, when published, will form & 
supplement to the Pilote Francais. The operations are to be under the direction of 
M Mounier, hydrographic engineer of the first class. 

The steam-generator of M. Girand's sugar-marmfactory, at St. Saulve-lez-Valen. 
ciennes, burst during this mouth; and, although it weighed 6,0001bs, was forced up- 
wards through the ceiling and roof, and carried to a distance of 100 feet, together 
with the tubes, and other apparatus attached to it. ‘I'wo of the stokers, who were at 
tbe Gres, were seriously injured. 

The minister of the interior has granted 2,000f. to be appfied in the restoration of 
a ûne i of the statnary of the middle ages, called the Puits de Moise, in the 
ancient monastery of the Chartreux, at Dijon. 


French Coasting Trade in 1837 —The nnmber of vessels employed in that trade in 
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acre —The Minister of Cotnmerce, it is reported at Havre, has informed the f 


€ ali 


Constantinople Medical School.—On the 10th December, the Sultan visited the * 
new building just terminated at Galata Serai, in Pera, for the Medical School. The 
establishment is intended to be very complete, as there is a dissecting.room, library, 
museum, botanical, chemical departments, hospital, and everything necessary for the 
education of young doctors there. The students ate to take up their quarters there 
shortly after the beiram. 

A line of telegraphs is being establixhed at Constantinople; and a successful trial 
has already been made on the Bosphorus. It is intended to extend to the Darda- 
nelles, and mbsequently two more branches will convey intelligence to and from the 
extremes of the European provinces, whilst others are tu lead far into Asia Minor. 
The best pert of them at preseut is, that they sre not expensive. 

A letter from Bucharest states, that the project of cutting & canal from the Dannbe 


' to the Black Sea is to be carried into execution during the spring, by the common 
^ consent of England, Austria, and Turkey; and that the last of these powers has 
. issued an order for a levy of 20,000 workmen for this purpose. 


Upper Syria —M. Eusebe de Salle has just returned to Beyrout, from a tour 


! through Upper Syria, as far as the Tamian Chain and the Desert of Palmyra. - This 


country is a species of Syria Petrea. The plains of Antioch of the Turkomans, and 
the valley of the Orontes, present at every step ruins, sometimes of entire towns, 
which date either from the most remote antiquity or from the Byzantine period. In 
the Upper Orontes alone, Prince Puckler Muskan professes to have discovered np- 
wards of ten cities or towns omitted on the most accurate mapa. M. de Salle has 
discovered at least as many between Antioch and Aleppo. The constructions with 
which he wns most struck are Roman camps or redoubts, built probably between the 
times of Crassus and Trajau, during the wars of the Parthians. These antique 
piles, which are still remarkable for their solidity, were retouched by the Byzantines, 
the Turks, the Saracens, and the erusaders, which has no doubt hitherto prevented 


» them from being sae 


1837 was 6 1,900, carrying 2,908,269 tons, and manmel by 254,162, and the whole of |. 


thelr cargoen weighed 
the different ports, in metrical quintats, is as follows : —Rouen, 2,005,509 ; Marneillee, 
1,734,820 ; rdesux, 1446,6)0 ; Havre, 1,264,777 ; , 628,671; Toulon, 
$16,084: Dunkirk, 400,42; La Rochelle, 344,488 ; , 388,200 ; Libourne, 
$01,400; Cette, 217,650; Arles, 215,728. ‘he trade of the Mediterranean ports is 
vnly one-fifth of the whole, and the whole coasting trade is twice as much as the 
French ign trade, and three-quarters of the whole foreign trade. 

A fiue marble statue of the trions Goethe, executed at Milan, by Marchisi, at 

the ex of three citizens of Frankfort, hus arrived in that city, which was the 
reat poet's native place, The statne ts to ornameut the principal room of the publie 
hubrary. 
The Milan Gasette gives the following details of the organization of the institutes 
of sciences, arts, and letters, and the technical schools recently founded at Milan and 
Venice by the Emperor of Anstria:—" The institute at Milan will be composed of 
three classes of niembers—ordinary, honorary, and corresponding. The first will be 
49 in number, twenty of whom will receive a stipend of 1,200f. per annum each, The 
»bject of this institute is to encourage studies which may influence the prosperity 
of the Lomberdo-Venetian provinces by the cultivation of science. AN that attend to 
(he Improvement of agriculture, the useful arts, and commerce, as well as of letters, 
will bé nyder ity care. It will have to award prizes at Milau and Venice to such 
Lombardo Venetian subjects ax have iuvented or introduced any now brauch of 
industry, or fresh source of rosperity. The journal La Biblioteca Italiana is to be 
male thé Soxrnal of the Inililuté, in which reports of its proceedings are to be 
riguiat¢ inser(éd. The Academy df the Fine Arts, founded by the Empress Muria 
Theresa, ia henceforth to be subjected to fixed regulations, The professors are to 
have specific ranks und ‘classes, and fo be associated with ceunsellors, ordinary and 
eatraordinary, honorary members, and artists, X will be endowed with en ample 
revenue for the distribution of andal prized. e technical schools are to be esta- 
blished at Milan as well as at Venice. Such youths as are intended for commerce will 
be taught iu the writing, arithmetic up to its highest degrees, the Italian, Freuch, 
and Germimy , history, geography. book-keeping, and the whole system of 
comuerte. Those who ard destined for fhe useful arts and mannfactures, will be 
iatroctéd in physics, natefal history, and choilistry, ds applicable to the arts. 
For saci nh défote themselves to the fibe drts, dtawing schools are fo Be osta- 
Uftehéall.” : 

Tht Sarton government dte about to construct á fhéatre at Dresden, upon a scale of 
pagtifinetics hitherto mequshed, and MM. Séntpér and de Liittichaw, of Dresden, 
have been sert to Lotidon, l'aris, And Italy, to ascerfaiti what improvements have 
heen mad in fits depuftotnt. ihr. Stepheuson's machinery is éxpected to be adopted 
in this chaatrs dw, Professor Seinper having protecded fu Paris to meet Mr. Stephen- 
wn, who was in dauce upon (hé French comisión, 

Swedish Kary. ers have Deón given t6 build an armed steamboat of 100 or 
120 horse puwer, dfi (ho drawings of Lieutenant Sommerfeldt, on the model of the 
Medea, Which by achnowledged to Ue (hé Gret arméd steam-boat in Europe. 

The Russing jotitnaf« aunotince that Professor Jacobi, of SC. Petersburg, has suc- 
creded in trio string eñgruviúgs on copper to other plates, formed of a certain com- 
pulou, BY mant of a galvanic procéss, reproducing, with éxactitude, the most 
nonntó le. ‘Phe emperor, it is added, hás grunfed sufficient finds for perfecting 
this Aiatovery. 

farkish Üprra —'Thé fhéstré at Pora is building by (wo French architects, and is 
tu be fipisbed towards the end of nextsuiumef. In thé mean finie, à house has been 
renter) ner the place of Atineidan, where Italian operas are performed three or four 
tunes week. There is accommodation in this temporary theatre for about 1,000 
apretatons, and it is said to DO days fall, notë thitanding the dearness of the prices, 
which vary from JOf. to 60f. The Sultan has already honoured this place of amuse- 
went with bis presence. The performers, fer the most part, belong to an Italian 

company whe karé secet qt Oest. The PAME Dose. e Mihmeis ity, appears to 

making s pomi of it at Corstimtimophe; for, betig wélT skified in the ish 
, abe iè en io give ietroteions M fige it the Srst Masmiman farri- 
les of the Turkish capital, and is stated to be carried about to her pupils’ residences 
in a splendid litter, covered With and crimson velvet eurtatns, and carried by 
four black slaves, who are preceded or followed by eight others. —French paper. 


t 
he 


900,000 tons, or 17,821,091 metrical quintats. The trade of | 


Road to the Red Sea.—We learn by lettera from Alexandria, that 800 Europeans 
crossed the isthmus of Suez last year, on their passage to and from Indis; and that a 
regular coach conveyance will be soon. established between the shores of the Levant 
and the nearest points for embarkation on the borders of tbe Red Sea.— Bath 
Guardian. 


ENGINEERING WORKS. 


Pure Water.—Four of the Water Companies of the metropolis, viz., the New 


| River, the East Middlesex, West Middlesex, and the Grand Junction intend to apply 


to Parliament for power tu draw their water higher up the Thames, so as to improve 
ita quality.—Aorning Advertiser. : 

he Portland ferry bridge has been opened with a grand procession, both of civil 
and military. 

River Lune Navigation —We find by the Lancaster Guardian that a discussion on 
this important subject is secupyib the people there. Mr. Kooke, the autbor of 
* Geology as a Science, applied to Eugineering," in objecting to the plans adopted by 
the Messrs. Stevenson, adopts their own data, that the foree of the flux of spring-tides 
in the River Lune exceeds that of the reflux more than two-fold; and th’n goes on 
to prove that it is the backwater which is the cause of the setting up, and that instead 
of shutting out the tidi action, ss Measrs. Stevenson, that it is 
necessary to allow it greater play. Engineering subjects like this and the Morecambe- 


| Bay subject form the staple material of the local papers in the north-west counties ; 


and while the profession must benefit by tliis excitement of public interest, so the 
caus? of sclence is promoted by directing the attention of engineers to fhé laws of 


È natural action. Itis perhaps the misfortune óf érigfheer& tháf whereas in other 
| cases they have only to deal with inert masses, m the construction of hàtbours they 


are drawn from their old habits to a new with the activo forces of natare. ^ 
New Docks at Lirerpool.—A. capacions dock, to be called ths Egerton Dock, is 
being now constrneted at the south end of the town, adjoining the Hercntaneum 
Pottery, for the use of the immense and still inérearirig carrying trade of Lord F. 
Egerton. ‘I'he dock trnatees also contemplate the enelosire of the strand to the west- 
ward of Treutham.stroet, and the formation of two docks, turmidg east aml west, in 
lien of the present Selthouse Doek. This central position, adjacent to the New 
Custom-house, and within a few miuutes’ walk of the Exchange, will be of itmmensé 
t ltappears also, thaf by remorivhé he tipa 
graving docks to the extrentities of thé téwn, á farthet adüition of 10 or 12 may 
be obtained to meet the increasing wants of the pòrt, together with a latge entrance. 
basin, in lieu of the present inéonvesient obd doek gut. The Iahd to the westward of 
the Salthouse Dock non. aguas beri rent, being pri Hy ocenpied by 
ship-building yards; and by carrying out these bold designs, space will be pro- 
vided fur many yearn to come im the Yery centre df the town, ard the necessity of any 
further extension will be obvinted to the nórthward, nibre espécisily Where thé diffi 
enlty of docking vessels in’ bed wébftièt is severely felt. — Liverpool Timer. , 
How Bridge.—On Thursday, the Fath nit, the new Byiigh erected. over thé river 
Lea, at Bow, was opened with ceremony by Mr. Alderma® Thomas Wood, tht sheriff 
for Middlesex, and Mr. W. Colles, the sheriff of Essex, attended by a mimerous trdin 
of the magistrates and gentry of the fwo evtnties. 


advantage to the commerct of the 


MISCELLANEA. 


St. Saviour Southwark.—The deniblidon of the nave of One &nelent có r] 
church is about to commenee ; the did matefials have Bsn Ad, dnd diréetly they 
are removed, the building of a new clnrfcli on thé. sifé, at at etpérde df 8,0000, to 
be connected with the present toitët and the cheir, ih which divine servie i$ now 
performed, will be proceeded with. 

Geology.—A few days A t¥étrendotts fat of chaft took plácéat thé flicing of the 


rock forming the entrance of the West firw @réongh: Slankxpetttd’s CHE. By tbi» fal! 
the geologists have a treat, a3 the vertebro of an inunense animal been latd bire, 
and it in expected that the t parts of the shtléfor will bé fousd on tBé re- 


moval of the fallen rubbish. 

A Sheet of Puper.—There was lately sent from the paper manufactory at €olitrton 
a single sheet of paper weighifg 5831b., and upwafas of a mfè dud & half in length ; 
the broxdéh wis only 60 inches, Were a feim of papet cuntposed of similar sheets 
made, it would weigh 266,5001b., or upwards of 123 tons.—Sodteman. 


We recommend to the notice of the profession, Mr. Day's, Advertisement, his 
pencils we have tried, and find the lead to be of a good quality, and may be 
upon as being of-one d of hardness ti the whole length of the lead. 

Mr. P. Thomson, on Thursday, the 21st ult., obtained leave to bring in a bill to 
provide for the copyright of designs for articles of manufacture, and a bill for extend. 
ing the copyright of designs for calico printing to other wovon fabrics. 

Lace Caps.—A new and important manufacture has lately arisen in the hosiery 
trada in making lace from the stocking-frame, by the aid of the jack tickler 
machine: This machine has been latterly applied to the making of laces in breadths, 
aad with such brilliant success as to astonish even the oldest workmen,— Nottingham 
Journal, 

Tron Statues.—A co; t, M. G., suggests that as It is of importance that 
public statues should be executed of a cheap metal, whether the use of iron might 
not be Henr ets to [be preserved from rust by the preparation of the Auti 
Oxidisation of Metals Company. 

Carvings in Wood.—T wo very curious and very elaborate carvings, in walnnt-tree 
wood, of the alto-relief class, have just been brought to this country. They were 
formerly in the possession of the Emperor Napoleon, whoso eagerness to possess the 
rarest geras of art was much more than commensurate with bis respect for meum and 
tuum, These carvings are each about five or siz feet in length, and about three or 
four in height or width. One of them represents the victory of Constantino over 
Maxentius. The design is from Julio Romano, and is known to ertints. lt contains 
upwards of two hundred figures of combatants, horse and foot, mingled and grouped 
with great pictorial effect, a: carvod with extraordinary boldness and accuracy. 
The finish of the armour, costume, and minute details is very delicate. The second 
tablet is after a design by Rubeus ; some of the figures are after Leonardo da Vinci. 
The subject is the scriptural battle in which Joshua commanded the sun to stand 
still, This carving is in higher relief than its companion ; it contains fewer figures, 
and most of them are equestrian. It is full of spirit, and cut with great freedom of 
hand. These carvings, which certainly surpess anything that is generally to be seen 
in this country, are by an Italian artist, Simon Cognoselli, and bear date 1761. Upon 
the downfall of Napoleon they were returned to their original locality, the Castle of 
Salms.—Gent's. Mag. 

A Gagat HUAAICAWE.—À severe hurricane has devastated the north.west of 
Europe. It is supposed to have come from the West Indies across the Atlantic, aud 
spent its chief fury in the Irish sea. Liverpool, Mancheeter, and Dublin, particularly 
suffered, and the loss of shipping is very great, besides the damages to public works, 

arks, and trees. The loss of life in Ireland is said to have been above 200 persona. 

e hurricane swelled up the waters in the north sea to such an extent, that irregu- 
lar tides were produced, the coast works of Denmark, Germany, and Holland, severely 
injured, and the waresof the Elbe forced up into Hamburgh four feet abovo the level 
of the Exchange. A remarkable feature is the deposition of sea salt eighty miles 
iuland in Ireland, Lancashire, Cheshire, and Yorksbire.—W yld's Monthly Index and 
Reyister to the Metropolitan Morning Papers. 

Gxorooicar History oy rast Mox TH.—The principal geological events are pre- 
sented by the effects of tho activity now prevailing in the volcanic basin of the Medi- 
terranean. Theerwption of Mount Etna hes ceased, but that of Vesuvius continues, 
and in the early part of the month supplied a great quantity of cinders and lava. 
Earthquakes have been feltat Edinburgh, Leicester, Berlin, and Malta. Coal has 
been discovered in Greece.— Wyld's Monthty Index. 


—————— 
NEW PATENTS. 


* 
LIST OF ENGLISH PATENTS GRANTED BETWEEN THE Yru 
JANUARY, AND THE 23a» FEBRUARY, 1839. 


Tuomas Corr&TTE, of Aylesbury, in the county of Buckingham, for “ Improve. 
ments in Children's Cots."—21st January ; 2 months to specify. 

CnaarLxs Jaures Brasius WirLiaMs, of Half-Moon-street, Piccadilly, Esq., M.D., 
for “ Certaiu Improvements in two-wheel Carriages."—29th January ; 6 months. 

HoszzT Carey, of Breadgar, Kent, gentleman, for “ Certain Improvements in 
Paving, or Covering Streets, Roads, or other Ways. "—29th January ; 6 months. 

Franx Hirrs, of Deptford, Manufacturing Chemist, for “Certain Improvements 
in the conatruction of Steam Boilers, and of Locomotive Engines. — 29th January ; 
6 mouths. 

Tnowas Barnasas Darr, of Regent-street, gentlemar, for “ Certain Improve. 
ments in Ink-stands, and in Materials and Apperatus for Fastening and Sealing 
Letters, or other Documents."—2nd February ; 6 months. 

Moses Poorx, of Lincoln's Inn, Gentleman, for ** Improvements in the means of 
conveying and transporting Persons and Goods from une place to another." —4th 
February ; 6 months. 

Joux Evans, of Birmingham, Paper Mannfacturer, for “ Improvements in the 
Manufactnre of Paper."—4th February; 6 months. 

Tuomas RonixsoN, of Wilmington-aquare, Middlesex, f;entleman, for “ Improve- 
roents in the ss of Rectifying or Preparing Spirituous Liquors in the making of 
Brandy."—7th February; 6 months. 

Canistorner Binks, of Newington, Edinburgh, Manufacturing Chemist, for 
“ Certain Improvements in Obtaining or Mannfecturing, and iu rendering Chlorine, 
the useful Chlorides of Lime and Soda, and other Compounds of Chlorine applicable 
in Bleaching."—tth February ; 6 months. 

Cyantesn Ganzixr. Baron Dg Suance, of Red Lion-square, Middlesex, Colonel 
in the French service, and Witiram Pontirex, of Shue lave, in the city of London, 
Coppersmith, for “ A new mode of obtaining Dyes, Colours, Tannin, and Acids, 
froin vegetable substances." — 11th February ; 6 months. ` 

Gronax HxNav Manton, of Dover-street, Piccadilly, Gun Maker, for * Certain 
Improvements in Fowling Pieces, aud other Fire Arms." —11th February ; 6 months. 

pwarp Praason Tex, of Barnsley, York, Dyer, for“ Improvements in Weaving 
Linen, and other Fabrica, "—11tb February ; six months. 

Joux Tuomas Berre, of Smithfield Bars, Rectifier, for “ Improvements in the 
process of preparing Spirituous Liquors in the making of Brandy. —l1lth February ; 
6 months. 

Farpyatce Carney Wonrster, of Hollywelkstreet, Westminster, Esq., for 
“ Certain Improvements in Locomotive Engines and Carriages."—I4th February ; 
6 menthes. " 

Ricuagp Paossen, of Birmingham, Civil Engineer, for " Certain Improvements 
in Ap} for Generating Stam, Consuming Smoke, and Heating Aparuneuts."— 
19th February ; 9 months. 
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Moses Poote, of Lincoln's Inn,Gentleman, for '' Improvements in E pani ami 
Ornaments} Metallic Wire Fringe, and other Ornamental Articles or FelmÉes of 
Wire. A Communication from a Foreigner."—21s% February ; 6 months. * 

Jonann ANpRRAs Steuypr, of Great Portland.street, Musical Instrument Maker. 
for “ Improvements in Grand and other Pianofortes." —21st February ; 6 months. 

Marrukw UzikLLE, of Fenchurch.street, Merchant, for “ Improvements in Lochs 
or Fastenings."—21at February; 6 months. f . 

Heraxert Reip WiLLIAMS, of Gloucester, Surgeon, for “ Improvements in Troes 
and Surgical Bandages."—2Ist February ; 6 months. 

Tuomas Hatt, of Leeds, Brass. Founder, for * A New Combination or. Arrange- 
ment of Parta, forming an Improved Furnace for Consuming Smoke, and bono 
mising Fuel, applicable to Steam-engine Boilers and other Furnace». "—21st February , 
6 months. 

Wirra Naan, of Budge.row, Merchant, for “ Certain Improvements in the Cen. 
structions of Bridges, Viaducts, Roofs, and other Parts of Buildings." —23rd February, 
8 months. 

Jonn SvtvgsTER, of West Bromwich, Stafford, Whitesmith, for ‘ Certain In. 
provements in Arran, ut and Construction of Apparatus for Hanging and 
Closing Doors."— 21st February ; 6 months. 

WirLiAM Jouwsox, of Saint Mary Cray Paper Milla, Kent, Paper-maker, for“ A 
Certain Improvemeut, or Certain Improvements, in the Manufacture of Paper — 
21st Februnry ; 6 months. : 

WirLLtaw Nasu, of Budgerow, Merchant. for “ Improvements in Machinery far 
Winding, Spinning, Donbling, and Throwing Silk and other Fibrous Materials." — 
23rd February ; 6 months. 


OBITUARY. 


Death of Rudolph Cabanel, Esq., Architect.—On the 4th of February Mr. Cabe. 
nel, after a long and severe illness died at his house, Monnt- Gardens, at the age of 76 
He was a native of Aix-la-Chapelle, but bad lived in England since his boyhood. He 
was the architect of the stage of Old Drury-lane, for he blended with high talents asan 
architect an ingenious and inventive turn of mind, and an extensive scientific and me 
chanical knowledge. He was the sole architect ofthe Coburg Theatre, which, as he lef 
it finished, wan acknowledged by the most competent judges at the time to be the most 
perfectly-constructed theatre in London, or perhaps in England. He waa the sie 
inventor of the roof kno@a by his name, besides a number of machines and ather 
matters of great value. He Tived much respected and died mach regretted by a 
numerous and highly respectable circle of frieuds. —Aforning Advertiser. 


ERRATA. 


— N 


In our last number, page 85, Ist column, line 2 of 4th pa h, “ polishes] and 
gilt." Now the bronze capitals aud bases of the columns of the Isaac Charch, ai 
St. Petersburg, are not gilt, neither have they ever been, or will they be. 

Y'age 37, Ist column, Candidus, describing the Isaac Church at St. P 
says," The height of the dome is 340 Russian feet, or nearly 400 English one 
We are not prepared to say whether the height be 340 or 400 feet ; but Candidus is 
under a great mistake regarding the value of the Russian foot, which is sdewtica! 
with the English foot. We are the more anxious to see thia error corrected, as it in 
an generally as erroneously imagined that the Russian and English foot are differen: 
measures, whereas they are er«ctly one and the same. 

48, 2nd column, lines $9 and 40, for “level, when,” read “ level with.” 

Page 44, 1st column, line 1, for * indicates our," read “ indicates the carrectoes u! 

our." . 


———————ÉÉÁ——— qu 


ADDRESS. 


— 


Our readers will perceive, by the cover, that we have this month added another 
sixpence to tho price of the Jourual, and they will see, by its contents, that th: 
enlargement of size, aud increase of wood engravings, have been pruportionate to tb» 
additional charge. This measure has been reluctantly forced upon us by the extent 
of matter which we have hitherto been obliged to reject, and we trust that every on 
will feel that this bas been done less for our own profit than the public advantage 
This increase of size we have long resisted, but its necessity has now become ». 
apparent, that, however unwillingly, we have been compelled to submit to its adoptiot 
As we feel convinced, however, that cheapness is most conducive to our own interet 
and the public convenience, we shall, if the press of matter should diminish after th: 
present season, again reduce the size to its old standard. 

For this increase of matter we are principally indebted to the engineers ; an! 
though we have every disposition to give equal scope to architecture, we regret thu: 
the extent of communications we receive from that brauch of our readers, is tei 
correspondent to our desire to do justice to their wixhes. We earnestly request frui 
all classes the communication of anything they may deem likely to promote tb: 
objects of our Journal; and we are sure they will feel convinced that no want of 
attention on our part will ever cause them to regret their exertions in its favour W: 
may, in conclusion, confidently appeal to our past efforts, and the present number, i; 
show that, while we do everything in our power to merit the support of our reeder 
we have not beeu inefficient in fulfilling this desire. i 


TO CORRESPONDENTS. 


Wo heve jnst received, a» we wera going to press, a satirico-postical effusion f 
one who signs bimself “ A Candidate vanquished, but not castdown," of which ERR 
Row spare room for uo more than the concluding couplet, which is not without sam) 
point. 

" Hurrah! for brave Nelson, now England may boast 
‘That in death, as ip life, he sili sticks to bis poa" ‘ 
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Elevation of the New Bridge. 
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BOW BRIDGE, AT STRATFORD-LE-BOW, IN ESSEX. 


The great and still-increasing traffic between the county of Essex 
and the metropolis has of late years led to many important improve- 
ments in the line of the Great Essex-road, but nothing yet done has 
been so bighly appreciated by the public as the new bridge across tbe 
river Lea, at Bos. which is built upon the site of the ancient structure 
and was opened for traffic last February. Before we proceed to de- 
scribe the new bridge, we will give some particulars of the old bridge, 
a view of which is given above, a description of it we extract from an 
interesting account by Mr. Burges, in the Archeologia, vol. 27, pp. 77 
to 95, communicated May 17, 1836, 


Of the antiquity of Bow Bridge there can belittle doubt, as we have 
proved from the Best authorities that it was erected by order of Matilda, 
queen of Henry the First, which must have been between the years 1100, 
when she became queen and 1118, the year of her death. 

If any portion of the present structure can be identified as part of the 
original edifice, it may be considered, if not the oldest bridge extant, as 
at all events possessing an age which few other bridges in the kingdom 
can so satisfactorily trace, the long pcriod of upwards of seven hundred 
years, and it must consequently be considered as a highly interesting work 
of antiquity. 

In the construction of this bridge, we find all that characterises the 
very early specimens of bridge architecture; the small openings for the 
water, and wide piers with large angular projections, not only to divido 
and throw off the force of the current, but for foot passengers to retire into, 
to avoid the danger from carriages and horsemen when passing along the 
narrow roadway. 

“That the bridge was originally built of stone can need no further 
confirmation ; but the number of arches it originally consisted of is a 
question we have now no means of ascertaining, though, in all probability, 
it never had fewer openings than it has had in our day. Lysons indeed 
states it be a bridge of one arch, but he does not give his authority ; neither 
have I met with any other writer who has favoured that opinion, or advan- 
ced one argument to lead to such a conclusion. That it had at any time 
more than the present number of arches is uncertain, unless it were 
furnished with small openings or archways at each end under the causeway 
for the passage of tho land floods; but if there were such, they could not in 
fairness be considered as forming any part of the bridge. Of such arches, 
however, I have not been able to discover the slightest remains, either 
from tho excavations made purposely to determine that point, or from any 
examinations of the bridge itself. 

“That the present pointed arches formed no part of the original construc- 
tion of the bridge must be evident, as no other but a circular arch would 
have been used at that time; the pointed form of arch not having been 
introduced into the buildings of this country till many years ufter. The 
original arches therefore appear to have been removed, and may probably 
have given place to several forms of construction, each partaking of the 
fashion prevalent at the time of their erection. It may also be observed 
that the form of the present arches is of that particular description which 
was last of allintroduced into our architecture, and is commonly known as 
the Tudor Arch, from being found in most of the buildings erected in tho 
reigns of the two last Henries, or about the latter end of the 15th century i 
and it may therefore fairly be stated, that the present arches cannot be 
older than the date assigned for the introduction of that species of arch, 
to which they are similar, but have in all probability been erected since 
that time, as is clearly the case with regard to the arch of the centre 
opening of the bridge. 

“ Before closing thia account of the bridge, we are led to inquire into the 

igin of its name, and the circumstances which gave rise to its being 
called the Bow, or Bow-bridge. Most writers ascribe the derivation to the 
resemblance of the arch to the form of a bow, then called de Arcubus, or 
the Bows. The description given by Stow, in his annals, goes to state 
* the bridge was arched like a bowe, a rare piece of worke, for before that 
the like had never been seen in England;' and Grose observes, it might 
derive its appellation from the word beaw, or handsome, an epithet very 
likely to be given to it in those days.* * d d * 

“The piers for the support of the arches occupy a very large proportion 
of water-way of the river, and, like mor other ancient structures of this 
description, are placed at an angle with the stream, causing interruption 
alike to the navigation and to the passage of the flood-waters. 

“The width of the bridge was originally only thirteen fect six inches 
between the parapets, but in the year 1741 it was increased to twenty- 
one-feet. 

“A few years previous to the bridge being widened, an accommodation 
had been made for foot-passengers, by projecting a wooden platform five 
feet wide over the piers on the north side; this bas lately been rebuilt, at 
t'ie expense of the two counties, after having been the subject of litigation 
for two or three years. g . 

** Very little attention appears to have been paid to uniformity in building 
thia bridge, ns scarcely any two corresponding points in the structure 
agree. We find the springing courses upon different levels, and also the 
elevaticn of the arches above the surface of the water, besides which the 
iwo piers are unlike both in width and length. . 

“The side arches claim particular notice, from having a centre rib of 
considerable strength projecting below the line of the arch; a form of 
sonstruction frequently to be met with in old buildings of this kind. 
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“ The centre arch, which is without iny rib, has evidently been rebuilt 
upon the remains of a former one, probably to meet the demands of au 
improved navigation, it being in its present state much better adapted for 
the passage of vessels than if formed after the model of the side ones, as it 
no doubt was before being altered, for the springing stones still remain. 

“ At this distant period it is difficult to determine with any degree of 
certainty the description of stone used in the original construction of the 
bridge. As in many other ancient buildings erected in this part of the 
country, Caen stone appears to have been used for arching, some of which 
still remains, while Kentish rag and Purbeck stone were employed in the 
inferior parts of the work. The present face of the piers consists of 
Portland and Kentish stone, laid in courses of various shapes and dimen- 
sions. 

“ Bow Bridge, unlike many of the old English bridges, has no starlings 
or projections beyond the line of masonry of the piers, which may be ae- 
counted for by the shallowness of the river at the spot; at low water, 
during the summer months, the difficulty of constructing the founda- 
tions could not have been great, as they are laid upon a stratum of gravel 
3 to 4 feet below the present bed of the river. 

“The filling-in of the arches between the face-courses and the centre 
rib is little better than rubble masonry, the stones of which are both rough 
and irregular in size, the joints wide, and in several places tiles arc em- 
ployed to wedge the whole together. 

** The masonry of the centre arch is of a different character to that already 
described; the outside face-courses are also in two thicknesses, composed 
of Kentish rag stone, with a few of Caen stone, which no doubt had been 
saved from a former arch, while the filling-in between is entirely built of 
Kentish stone in regular courses very neatly put together, and, as alreadv 
stated, without any rib or other projection. 

“ The external face of the bridge above the arches is formed of commun 
rubble masonry, and the interior part over the piers and arches, mo doubt 
filled up nearly to the level of the roadway with chalk or stone built in 
mortar, the plan generally adopted by the ancient builders in works of this 
description. 

“ The masonry of the additional arching, &c. made to the bridge in 1741, 
consists principally of Purbeck and Portland stone, built in regular courses 
in a firm and substantial manner." 


After many years of unceasing endeavours on the part of the trustees 
of the road, an act of Parliament wasobtained in 1834 for taking down 
the old structure and building a new bridge. As this was to occupy 
the same site as the old one, it became necessary to provide a tem- 
porary bridge for the public during the erection of the new one, and 
this was done by the erection of a wooden bridge across the river, near 
to the same spot, which was opened for traffic July 25th, 1835, and on 
the same day the old bridge was closed, and in a short time after '' not 
one stone was left upon another" of that once celebrated structure, 
which Stow relates to have been *'a rare pieceof worke," at the period 
when he wrote. 

The works of the foundation of the new bridge, on the Esser side, 
having been sufficiently advanced, the ceremony of laying the first 
stone took place on the 12th day of December, 1835. The stone was 
of granite about 5$ tons weight, in which was deposited, in a hollow 
made for the purpose, a glass bottle, cohtaining a series of new coins, 
and a brass plate upon which was engraved the following inscription :— 


Bow BrBge. , 


The old bridge over the River LEA, founded on this site -by MariLDA 
Queren of Henry 1., having become inadequate for the increased thorough- 
fare by land and water, and a new bridge to replace the ancient structere 
having been resolved upon, this first stone was laid on XII December, 
MDCCCXXXV, by Emma, the lady of Jonn Henry PgLLY, of Upton, in 
the County ef Essex, Esquire, F.R.S., Deputy Master of the Trinity House, 
and Chairman of Trustees of the Middlesex and Essex turnpike roads, assisted 
by the Committee of Trustees appointed to carry into effect the pro- 
visions of the Act 4 & 5 William IV., chap. 89, in relation to Bow Bridge. 


COMMITTEE. 


Jonn Henry PzLLy, Esa., F.R.8. 
Chairman. 
James Graves, Esq. 
Ricbard Gregory, Esq. 
Richard Ballett, Esq. 
John George Hammack, Esq. 
John Hodgson, Esq. 
John Hubbard, jun., Exq. 
William Maiden, Esq. 
John Milner, Esq. 
William Pearce, Eeq. 
Joshua Pedley, Esq, 
Samuel Taylor, Esq. 
John S. Thompson, Esg. 
Edward Vincent, Esq. 


The Venerable Achdeacon Jones 
Sir Thomas Barrett Leonard, Bart. 
Robert Westley Hall Dare, Esq., M.P. 
James Bridger, Esq. 
Benjamin Brushfield, Esq. 
John Burnell, Esq. 
John Carstairs, Esq., F.R.S. 
Nicholas Charrington, Esq. 
William Cotton, Esq., F.R.S. 
William Davis, Esq. 
Jobn Drinkald, Esq. 
George Fox, Esq. 
John Francis, Esq. 
John Hillson Giles, Esq. 
George Dacre, Clerk to the Trust. 
James Walker, F.R.S., and Alfred Burges, Engineers. 
Samuel Farey, Surveyor to the Trust. : 
Thomas Curtis, sen., and Thomas Curtis, jun., Builders. 
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The last stone of the arch was laid Jan. 31, 1838, by the chairman 
of the trustees, J. H. Pelly, Esq., F.R.S., &c. &c., when a bronze 
medal of Queen Victoria was deposited in the bed of the stone, inscribed 
upon the edge with the occasion, date, name, &c. &c. 

The bridge was publicly opened on Thursday, Feb. 14th, 1899, by 
the Sheriff of Essex, William Cotton, Esq., F.R.S., &c., and a retinue 
of carri driving from the Essex side, meeting on the centre of the 
bridge, the Sheriff of Middlesex, Alderman Thomas Wood, accom- 
panied by the ebairman cf the trustees, and followed by a long retinue 
of carria. es, containing the trustees, the engineers, &c. &c. 

The form of the bridge, as shown in fig. 1, is a very flat segment, 
the rise not being more than three feet, and consists of an oblique arch 
of an elliptical form, the wing walls extending at each end of the 
bridge terminated with granite pede-tals surmounted by lamp irons. 


The following are the principal dimensions of the bridge :— 


e 


Span of arch, measured on the face - - - 
Span of arcb, measured sqnare with the ahutment line 
Rise of arch - - - - - - - 
Thickness of abutments = - - 

Length of bridge at wings - - 

Width of bridge in clear of parape 

Width of carriage way - - 

Width of each footpath - - 

The arch stoues are 4 feet thick at the springing, and 2 feet 6 inches 
in the crown. 

The contract for the new structure, with tho temporary accommoda- 
tion for the publie during the erection of the new bridge, is s:ated to 
be about 11,0004. The stone used for the external face is blue Aber- 
deen granite, backed with the masenry of the old structure. The 
foundations are laid upon a bed of strong gravel several feet below the 
bed of the river, and a protection of sheet piling is driven in front of 
the masonry several feet into the solid ground. 

lt was expected that in excavating the bed of the river, for the 
foundations of the new bridge, some antiquities would have been dis- 
covered, but in fact few articles of any interest were found, and those 
of trifling wa ue. The most interesting were some brass tokens, two of 
which are more dmt d connected with tbe subject before us; a 
few silver coins of little value, some ancient iron keys, with the re- 
mains of an iron spear h-ad, nearly comprise the catalogue of all that 
was fonnd. 

We must not omit to notice thit in the demolition of the old bridge 
it was found that the masonry of the arches was not originally covered 
by gravel, &c., to form a roadway, as it is now usual, but that the 
carriages and horses went directly upon the stone-work of the arches, 
and tbat ruts of the wheels had been worn in places to a depth of nine 
dehet and holes were worn througb, evidently made by the tread of 
the horses. 
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ISOLATED HARBOURS OF REFUGE—EXAMPLES OF 
NATURAL FORMATION, 


BY HYDE CLARKE, ESQ., C. E. 


As 1 have strongly advocated, and I believe introduced, the prin- 
ciple of insulation as applied to harbours, it is not unnatural that I 
should take some interest in that of isolation, which is certainly one 
of the most important principles which has lately been elucidated. 
Its author, Mr. Tait, may congratulate himself on the acknowledge- 
ment of its merits which it has so gencrally received, and J shall 
happy if the few remarks I now contribute should afford any addi- 
tional reason for ity support. 

It is certainly augural of the advancement of harbour engineering, 
that instead of plans being merely confined to local circumstances, 
so much attention is now being devoted to the illustration of gene- 
ral principles; which, however, can only be drawn from nature. 
The importance of philosophical instruction to the engineer is 
powerfully inculcated when we see the manner in which objects, 
apparently so remote, are brought to bear upon our immediate pur- 
suts. It is true, indeed, that this is a principle of philosophy, but 
itis one, the importance of which does not seem always to be recog- 
vised, although it should be remembered that even the abstract 
sriences are derived from the observation of natural phenomena, and 
that the laws of mechanics are equally developed in the motions of 
the heavenly bodies, as in the construction of the animal and vege- 
table kingdoms, The face of nature is, in fact, the great book of 
truth, written by an uncrring hand; and it is upon the precepts there 
taught that equally in science, literature, and art, all excellence 
dep nds, 

„Mr, Tait has, indeed, informed me that it was from the Isle of 
Wigle that he partially conceived the idea of his own plan, and 
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upon that basis Mr. Rooke has also founded his modifications. To 
shew, however, that this is not an individual example, but part of a 
meral rule, I now present seme instances of natural isolated 
arbours, which, while they support the principle advocated by my 
two philosophical friends, may throw some inductive light upon the 
probable result of future operations. 


i 
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PORTO DO ILHEO. 


The figure B here inserted is the representation ofan isolated har- 
bour in active operation. It is called Porto do Ilheo, and is situated 
in the island of St. Michael's, one of the Azores, opposite the town of 
Villa Franca, and not above six miles from that of Ponte Delgada, 
one of the most important shippmg places for the fruit and wine 
trade. From the nature of the basin it may be readily referred to a 
volcanic formation, and this is supported y its general configura- 
tion, as much as by its situation with deep soundings around it. It 
has all the appearance of an extinct crater; consisting of a wall 
of rock rising in most places 30 to 50 feet high, with a hollow centre, 
and an opening on one side. As nearly as I can recollect, it is about 
a quarter or half a mile across, and at low water has, in the centre, 
from eight to ten feet water, with a sheeting of mud covering the 
bottom. The month is to the north-east, of course opposite to the 
prevailing winds, and it is the only place in the islands which is 
sheltered against the westerly winds, but. it is unprotected in the 
south-east when a heavy swell runs in its neighbourhood. The 
island is often used for careening, and it is the pa place of 
re in westerly winds for the vessels from Ponte Delgada, which 
run here until the fury of the storm is abated, and lie without a wave 
to ruffle them, except that sometimes there is a dash of spray 
through a break in the west wall. Its importance was impressed 
upon me at the time I was engaged with the Atlantic Steam Naviga- 
tion Company, the first which was brought forward in 1836, when 
my plan was to have used the Azores as a central station for com. 
munication to North and South America and the West Indies. The 
use of this island as a depot was strongly enforced upon me by a 
merchant captain well acquainted with it, and I proposed to have 
EE it deepened and an entrance made, accessible at all times of 
tide, 

All such cases, it must be remarked, are of volcanic formation, 
and the entrance is almost uniformly found opposed to the prevailing 
winds. No satisfactory account of the cause of this has, however, 
been given, and the reasons assigned by Lyell are far from clear or 
convincing. Inthe recess called Rowley Shoal, off the north-west 
coast of Australia, however, as described by Captain King, in 
Lyell’s Geology,* where the east and west monsoons prevail alter- 
nately, the open side of one crescent-shaped recess, the Imperieu-c, 
was turned to the east, and of another, the Mermaid, to the 
west. 

In the Yellow Sea there is a remarkable horse-shoe volcanic 
harbour, mentioned in Macartnev's Voyage to China, and the 
Chagos Isles in the Indian Ocean, described by Horsburgh, which 
have their openings to the north-west, are most important to naviga- 
tors. These harbours are well known for their sccurity, and ehips 
can enter and depart with easc. 

The Coral Islands, in Polynesia, are nearly all of this horse-shoe 
formation, so that of thirty-two examined by Captain Beechey (+), 
twenty-nine had lagoons in the centre, the land being merely a nar- 
row ring. Some of these lagoons were as deep as thirty-eight 
fathoms, and the largest was thirty miles in diameter. 

The following cuts represent a view of Whitsunday Island and a 
section. 


* Vol. 1L, p. 233. + Becchey’s Voyages, Pare I. 
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Fig. 3.—Section of Whitsunday Island. 
The channel leading from the sea into the a, is nearly always 


a deep narrow e, which is kept open by the efflux of the sea 
at low tides. ell observes, that it is sufficient that a reef should 
rise a few feet abor: low water mark to cause the waters to collect 
in the lagoon at high tide, and when the sea falls, to rush out 
violently at one or more pomts. This, he remarks, is einer 
analogous to that witnessed in our estuaries, (where a body of salt 
water accumulated during the flow,) issues with great velocity at 


the ebb of the tide, and scours out or keeps ores ir mE passage. | i 
at Mr. Tait's principle 


We see from these extended examples t 1 

is. one that is neither unsanctioned by example nor useless in its re- 
phe although in E present state of vea we Ep not perha: 

the opportunity of carrying it out artificially upon the great scale 
which ie exhibited to us ey nature. The force of volcanic action, 
which can elevate reefs from the depth of the ocean, our greatest 
steam power cannot imitate; but the day may perhaps come when 
we may be able to employ this agent with the same ease that we do 
the strength of the ocean. 


CURTISS RAILWAY IMPROVEMENTS. 


We have before had the pleasure of recording several of Mr. Curtis's 
railway improvements, and we now add two others, well deserving the 
serious attention of all railway companies, for arresting those awful 
accidents, *' collisions of trains,” which, we are sorry to say, we see too 
often. recorded in the daily papers to the injury of railways. We con- 
sider both contrivances admirably well acenied for the purpeses 
intended by the ingenious inventor; they form part of several other 
improvements for which Mr. Curtis has recently received her Majesty’s 
letters patent. In our next number we shall give some particulars of 
his other inventions. The following descriptions we extract from the 
yr ee | - th of on E 

or lage arresti e Progress of an Engine or 
Carriage, and which fec ele ied for c the Line of impedi- 
ments placed or lying upon st.— The best form of this brake is shown in 
fig. 1, 2, and 3; fig. 1 isa side view, and fig. 2 an ead view of the same, 
it may be placed either in front as shown, or beliind the engine or car- 
riage; but I prefer the front of the engine, because it is made then to 
act as a means of clearing the line as above stated. 

A shaft, F, is placed across the framing of the engine, and upon this 
shaft are fixed the two legs or levers, C C, and to the lower of the 
levers are attached the shoes, E. E., by the pins of the connecting rod, 
G., but in cases where the conoecting G., would not clear the 
timbering of the bridges of the line it may be omitted and the joints 
made by pins enly; the cross-bars may be either omitted or placed 
higher on the parallel rods, D D, to k the luwer surfaces 

the shoes parallel with the rails, and to give them a certain degree 
of steadiness; the shoe is formed either of wrought or cast iron, or of 
timber shod with iron, with a flange upon its inner edge to correspond 
with the flanges of the wheels; the back end is formed to the curve of 
the contiguous wheel, so that where it is in gear it inp against it, 
and the flange of the wheel enters the grooves formed in the shoe, and 
thus very materially adds to the stability of theapparatus. The groove 
is shown clearly in figure 3, which shows the. upper plan of the 
shoe, and fig. 4 the nnder side of thesame. A rubbing piece of wrought 
iron or other metal may be introduced into the under side of the shoe, 


and secured by rivets or other means, which can be renewed s it 
becomes worn out by the friction of the rails when in contact with then. 
A crank is fastened upon one end of the cross-shaft, F, to which meos. 
nected the rod, B; the other end of this rod is connected with the lever 
A, working upon a pivot, by which the engineer can work the brakes: 
circumstances may require; the cross-shaft is connected by the carriage 
to the frame in the usual way, and the pin makes likewise the connerica 
of the parallel rod, D, at its upper end, and the pin at its lower end; 
the lever may be substituted by a screw, which may be made to act in 
a line with the connecting rod, B, for the purpose of working the 
apparatus, or anyother fit and suitable leverage may be adopted. 

the engineer observes anything upon the line he is desirous to remore 
with the brake, he depresses the shoes to within a very short distance of 
the rail, which distance may be denoted by a stop placed upon anarehed 
segment, against which the lever, A, may work, or by any of the usal 
means for the same purpose, and when he is desirous to stop the engine 
he causes the brake to come into contact with the rails by moving the 
lever, A, further forwards, and if tostop the engine as sbort as possible, 
the lever is thrown forward until it occupies the place shown by t 
dotted lines, when the apparatus assumes the position also shown bythe 
dotted lines in figure 1, the effect of which is to raise the engine 1 
space equal to that included between the black and dotted line. 

The force required on the part of the engineer to produce this effec 
is very trifling, because the momentum of the engine forces the shoe 
into gear as soon as it is brought firmly into contact with the rails; the 
springs, by their re-action, still keep the wheels upon the rails, bot the 
weiglit being transferred for the most part to the brake, the tretire 
power of the driving wheels is very much reduced, at the same tine 
such an extensive rubbing surface is brought into action that it will be 
sufficient to bring the engine to a dead stop although the steam may nx 
be shut of. It is evident by examining the figures that any degree of 
retardation may be produced between that necessary to aia, dier 
engine and that slightly to check its velocity, as in descending inclined 
planes and by moving the lever more or less forward, and the levenge 
must be also sufficiently powerful of whatever kind it may be formed, 
so that the shoes may be drawn out of gear without stopping the 
engine. 3 

An Apparatus to Collisions between Trains on the same Lin 
of Rails.—This apparatus is shown in figures 5 and 6. Figure 5 isa 
side view of the apparatus and an engine in contact with it, attached 
to the last carriage of a train, and figure 6 is a plan of the same. . 

The sledge or retarder, A, is formed like a wedge, with its superior 
end turned up upon the inner side ; flanges are formed, so as keep i! 
upon the rails, the two sides are united together by the cross-bar, J, 
the plate, K, and the cross pieces, G G, and the sides are set to 
same gauge as the rails, so that an engine may run upon it without 
diffculty to the cross-bar, J ; two buffers, D D, are fixed, which 
correspond wlth other buffers, I, formed upon the front frame of the 
engine, so that when the engine comes in contact with the 
these buffers receive the concussion ; the plate K is used, in order t? 
unite the sledge as near to the point as possible, and still to allows 
free passage to the flanges of the wheels; to the cross pieces G a 
spring pieces, B B, are fixed, which form shafts for the wheels C ] 
npon which the apparatus is carried when out of gear; E isa counte- 
balance weight to counterpoise the weight of the sledge, so that a ya 
can move it along the line, like a truck, with great facility; s 
coupling F is formed for the purpose of connecting the sledge Y! 
the train in the usnal way, by means of a joint and pin. " 

The retarder or apparatus, when out of action, and connected a 
a train, is attached to the last carriage, as shown at L; theo 
sledge rides above the rails, and is suspended by the spring pie 
B B ; but should an accident happen which would stop the train, 
of the conductors immediately detaches the retarder, and rons we 
with it, and places it 500 or 600 yards behind the broken-down trait 
then, should not the engineer of the following train observe the (rs? 
before him, and stop his engine, the engine would run into the re b 
and wonld become a sledge; the driving wheels, if not stopi by tb 
great resistance which would now be opposed to them, wou 
round in the retarder, and would have no power to move fo lida 
No violent conenssion would take place, but the engine would ! 
along a certain short distance in the retarder when the train Wot Pe 
brought to a stand-still ; a hanging frame, K, must be forwed from e 
engine frame, and the buffers usually placed upon the head {do 
transferred to the lower frames, or other buffers I, placed there. wa 
not consider it would be the best plan to make the superior end ^ " 
retarder, A, so high as to meet the buffers placed on the bi ‘anal 
the usual manner, the flange of the sledge A may be either contin » 
all along, as drawn, or may be made in detached pieces acorn 
intervals in the length, as may be found the best. In thecae of 1 s 
train overtaking a slow ove in a fog or at night, the swift 
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would run into the retarder, and the same effect upon the engine and | of this nature, it will be advisable to make the fastenings such, that it 
train would be produced as before stated—viz., that it would be brought | may be torn away without the last carriage being subjected to any 
to a stand, and the only effect produced to the slow train, behind | violent shock, with this view the pin at F may be of oak, or hard wood 
which the retarder was travelling, would be, that it would be torn | strong enough to drag the retarder, but sufficiently weak to give way 
away from its fastenings ; for the purpose, therefore, of meeting a case | in the case mentioned. 


CURTISS PATENT RAILWAY IMPROVEMENTS. 


A BREAK FOR ARRESTING THE PROGRESS OF AN ENGINE OR CARRIAGE. 
l Pig. 2, End View. 


Fig. 1, Side View. 


Fig. 3, Top of Shoe. Fig. 4, Underside of Shoo. 


AN APPARATUS TO PREVENT COLLISION BETWEEN TRAINS ON RAILWAYS. 


Fig 5, Bide View of Apparatus. 
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CIVIL ENGINEERING EDUCATION AND REWARDS, 


Tn our last volume, p. 969, we were induced, under this title, to give 
en answer to the many fallacies which were then afloat on these 
subjects, and particularly to the misrepresentations of writers in the 
Times and Atheneum, by refuting the theories founded on the Poly. 
technic School. Not one of our arguments has been contradicted, and 
ip no other periodical has any reply been attempted. ‘Ihe article has 
created some sensation, and we should not bave recurred to the subject, 
having, in our own opinion, said enough to settle the question ; but we 
have received so many letters respecting it, that out of deference to our 
correspondents we cannot avoid resuming it. 

We particularly objected to the notion that engineering education 
could be taught only in schools, and expressed our conviction of the 
impolicy of separating it from the present system of practical instruction 
in the offices of engineers. We have thus unwittingly knocked on the 
head the favourite crotchet of some of these writers, and we have 
received a volley of letters in abuse of our arguments, but not in refu- 
tation, The following takes a higher stand, and out of respect for the 
writer, we give it at length, curtailed only of an exordium giving a long 
definition of criticism : — 

Str,—1 cannot refrain from expressing both surprise and regret at 
finding, in more places than one of the ** Civil Engineer and Architects’ 
Jonrnal" an attempt to show that engineering instruction is either 
unnecessary in this country, or that it is sufficiently provided for. Both 
assertions are equally erroneous. I need only advert to numerous 
instances of failure in engineering works, too well known and too 
severely felt by the parties concerned in them, to show how absolutely 
inadequate is the knowledge of our civil engineers generally, and how 
necessary it is that those who intend following that important career 
be adequately instructed; and I need only observe that the faculties 
established at Durham, and in University and King's College, are, 
though emioently useful, but secondary objects in those establishments, 
to show that engineering instruction is very far from being sufficiently 
provided for in this country. Iam not one of those who are disposed 
to see everything good tliat is done abroad, and everything bad that is 
done at home; but equally do I deprecate that erroneous and narrow- 
minded prejudice which sees perfection in all that is English, merely 
because it is so, and can find nothing but sneers and ridicule for tlie 
finest establishments of other countries, because they are not English. 
The man who would endeavour to ridicule the Polytechnic School of 
France, must be tlie veriest—but no, as Peter Pindar has it, “at calling 
names I never was a dab." 

I will not make invidious comparisons; I will argue the point 
of engineering education on other grounds. It has been said, that “the 
English student derives liis knowledge from private study in books, and 
not by oral iostruction from professors.” confess I had yet to learn 
that our English youth were so passionately fond of study as to require 
no teaching. It is elsewhere said, “ if science were only to be gained 
from the dictates of professors, we should indeed be in a state of mental 
degradation ;” and pray, I would ask, what are the books from the 
private study of which our youths are to become such perfect adepts, 
but the dictates of professors? Has the writer of such senseless 
sentences received no benefit in his lifetime from oral instruction? If 
so, he must either be very ignorant or a natural prodigy. 

In the article on civil engineering education, to which I allude, 
there is a flaming paragraph setting forth our superior excellence in 
all things, which, as having nothing to do with the point in question, 
would liave been much better omitted ; to praise ourselves is fulsome 
and undignitied. The writer goes on tostate, “ To whatever depart- 
ment we direct our search, it will not be very easy to find any symp- 
toms of inferiority in tlie working of our present system." Tadeedi 
lt is easy to see the writer has had none of liis capital engaged in the 
thousand and one speculations which have failed for sheer want of the 
very first elements of scientific knowledge. Again the writer falls into 
a comparison between France and England, in which, according to 
him, France has few or no great works. Were we so disposed, we 
could presently show him his very egregious mistake, Nay, let alone 
France, we could point out in other countries, countries we are dispo- 
sed to despise as barbarous, works equal in beauty, magnitude, scien- 
tific combination, and practical skill, to anything we can boast; but 
we repeat it, we will institute no comparisons. 

That we have many, very many magnifieent works no one can or 
will attempt to deny ; but what does this prove? That if we have 
been able to effect so much without the aid of special scientitie know- 
ledge, we may fairly hope to achieve the greatest things if a proper 
xystem of instruction be introduced. 

Will any man be bold enough to say that the payment of a 10001. 
to some celebrated engineer or architect, and that five or seven vears 
* copying and transcribing in au office" are sufficient to qualify a young 
man to become a civil engineer? 1 appeal to the writer of a paper in 

aa 


the “Civil Engineer and Architect's Journal," page 159, vol i; | 
appeal to every man of common sense. ls any one absurd enoagh w 
imagine that an engineer or an architect of first rate eminence, whose 
every moment is employed in his professional duties, can by any poss. 
bility devote any portion of his time to the instruction of the pu 

placed under him ? or is any man disposed to think himself unfairy 
treated because such instruction is not given to his son? Is it notan 
acknowledged thing, a tacit boy onang between parties, that the 
1000/. paid to Mr. A. or Mr. B. is solely for the privilege of saying m 
son was in Mr. A.s or Mr. B.’s office, and nothing more. ' 

But will auy one be so doggedly ridiculous as to maintain that seh 
a system is all-sufficient for the education of our civil engineen, and 
that too at a moment when the amazing increase of industry calls loud 
for a whole host of fully competent engineers ? 

The English mechanic, it is said,“ has no Ecole Royale to frequent, 
and no Conservatoire des Arts et Metiers in which to exhibit his per. 
formances, but he can study in his own house, has his own periodicals, 
can learn from his hrother workmen, and frequent a Mechanic's Insi- 
tute in every town, while he has the free-born spirit of the English ne 
to direct him, aod the statue of Watt to remind him how his fellow 
countrymen can appreciate his labours." To call this anything bet 
ridiculous bombast would be to misname it. 

If the English mechanic has not the various advantages above stated, 
so much the worse, so much the greater shame to this rich and indus 
trious country. As for the mechanic’s study in his own hous, x 
amounts to very little at most, and instruction from periodicals to sill 
less. His brother workmen, with a few honourable exceptions, ar 
little disposed to teach him anything but the way to the gin-palace, and 
nine times ont of ten he understands not one word of the lectures given 
at the so-called mechanics’ institutes ; and as for his free-born spirit it 
directs him in too many cases, alas! to little else than to rail at all 
above him, and at the institutions of his country. Finally, as for te 
statue of Watt, I would like to know how many have seen it, and bow 
many from tlie contemplation of it have risen in their career. 

But now come we to the point. Hitherto we have been told that 
instruction, other than private reading of books, is useless ; that without 
any systematic education we have done wonders; but now we bares 
recommendation of the course proposed by the English colleges, and, 
despite the ridicule just thrown upon oral instruction, we are now tok 
that “ the practice of the students attending philosophical lectures vil 
prove an important help to their professional education, while we we 
to deprecate any attempt wholly to educate them, whether in an English 
academy, or the Ecole Polytechnique itself, winch might tum out 1 
very good surveyor's hack, but which would not be very likely w 
produce a Smeaton, a Brindley, or a Watt." 

Now, Sir, I would ask—not to advert to the prepostereus idea thu 
the instruction of such men as Monge, Biot, Francceur, Hatchett, ls 
Place, Legendre, La Croix, Prony, Hassenfratz, Fourcroy, Bertholet 
Chaptal, Gay Lussac, Thenard, &c. &c., can only turn out surveyor 
hacks—what, I would ask, is all this but the puff direct of the clases 
of civil engineering lately established in some of the English colleges? 
—the puff exclusive—the puff ridiculous, inasmuch ss contradictory 
what was before advanced—the puff mischievous, a» it deprecates the 
only means by which solid instruction can be given in civil engiareriog 
—viz., special tuition in an establishment organised solely for te 
purpose of creating efficient engineers. None ean see with greater 
pleasure than ourselves, that attention is being directed to the necessi 
or particular instruction in civil engineering. The establishment of 
the classes alluded to, sufficiently disproves the assertion with which 
the writer of the article we are commenting sets out. Too long, U- 
deed, have we been guided by dear-bought experience and expensite 
blind experimentalizing. It is high time that theory, which is nothinf 
more than the resuits of the best practice, methodised and reduced te 
axioms, be combined with practical operations to enlighten them 
while practice, in its turn, points out the possibility of fresh improve 
ments, with this advantage, that by a knowledge of scientific truths 
they are founded on certain principles, and are not derived from vague 
and indefinite coneeptions. 

Indeed, the necessity for scientific knowledge is forcibly pointed out 
in an article headed ** Mining and Mines," in the “ Civil Expineer d 
Architect’s Journal,” p. 419, vol. 1 ; and what is essential to miners mus 
bestill more so to the civil engineer ; for mining is buta part—asection~ 
of the attributions of the civil engineer, whose profession cxtends fra 
the laying down of a gaspipe to the construction of a jetty ; from the 
fixing of a crane to the construction of a locomotive engine; from 
paving of a court-yard to the construction of a railway ; from the 
tracing of a drain to the connexion of seas by a canal; from the boild- 
iug of a porter's lodge to the erection of the most extensive maniulsc- 
tory ; from tho draining of a cellar to the draining of a couatry of 
amine. His knowledge must be general as his labours are mui 
farious. Of minerals, metals, and vegetable substances, he mov 


1839.] 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


125 


know both the nature and the use; the. chemical and physical pro- 
perties and actions of bodies, he must be intimate with. He has to 
employ forces of every kind, and must hold them under his control, 
which he can only do by thorouglily understanding them. In a word, 
his knowledge must not only be general, but perfect, as ignorance in 
any one correlative object paralyzes or counteracts the effects of his 
knowledge in the rest. Can this be denied? and will any one, in the 
face of such truths, maintain that science is unnecessary to the civil 
engineer, or that it is amply provided for among ns? The preface of 
the “ Civil Engineer and Architect's Journal" contains an enumera- 
tion of several establishments as teaching civil engineering. In every 
one of these, certain branches of engineering knowledge may be 
taught: indeed, it is hardly possible to teach any-hiog with which the 
civil engineer should not be acquainted, but we have no such thing as 
special schools for civil engineers. Particular classes are highly useful, 
no doubt, as auxiliaries, and we are happy to see them established ; but 
to say that they are sufficient, or that more adequate knowledge is 
likely to result from such unconnected, and, therefore, imperfect 
studies, than from a regular course in an establishment where all the 
elements of a goud engineering education are combined, where all the 
efforts tend to the one main point desired, would be to say an absurdity 
too palpable to be for a moment dwelt upon. 

In conclusion, sir, I will merely observe, that engineering education 
is, with us, wofully deficient; that, at no period was it ever more 
loudly called for; and that, judging by what has been effected without 
it, we may fairly anticipate incalculable henefits when proper acientific 
instruction shall guide our practical skill. Let schools, then, be 
established, snd let us not, to favour any particular interests, dissuade 
the public from a ‘‘consummation so devoutly to be wished," as the 
establishment of special schools for civil engineering. 

Tam Sir, yours, &c.. s 


We pass over the reflections in the above letter on ourselves, for we 
feel conscious of having doue our duty to the profession, and the 
is amicus truth; as to any assertions of venality, it is unnecessary 
to protest against them when our venal arguments remain unanswered ; 
but we can assure the writer that we are neither shareholders in the 
universities, nor interested in the professors' fees, and that, still more, 
we are not on the look out for a berth in any college, to be or not 
to be. 

We are next assured that the man who would endeavour to ridicule 
the Polytechnic School must be the veriest, (magnus hic deflendus 
Atates,) but no! as Peter Pindar has it, “at calling names, I never was a 
dab." Now, we never ridiculed the Polytechnic Schoolat all, although 
we are not aware what sacred protection it should have in the eyes of 
Englishmen. Then it is asked—what are the books from the private 
study of which our youths are to become such perfect adepts, but the 
dictates of professors? We never said that they were not, or that the 
dictates of a professor on proper subjects were not of use, but we feel 
indebted to our correspondent for this argument in favour of the use of 
books. By and bye he assures us, that he can negative our comparison 
of the iuferiority of French public works, and hints something about a 
barbarous nation. We can only assure bim that we should willingly 
have received the refutation, and paid equal attention to it. We next 
learn an important fact, that engineers' pupils are not expected to learn 
anything, but only to pay their money. The writer then introduces 
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a political declamation against our English mechanics, which every man 
xperience can contradict, and in reply to which we can do no better 
than recommend him to study that amusing work, “ Hints to Me- 
ehanics,” by Mr. Claxton. We never said that instruction, other than 
the private reading of books, was useless and consequently need not 
advert to such a gratuitous assumption. We have read with due atten- 
tion the long muster-roll of names, almost equalling the enumeration of 
Homer, and we give full credit for the industry in assembling all the 
names of professors, living or dead, that could be found ; the names are 
very , certainly, and include many eminent chemists, mathe- 
maticians, astronomers, philosophers, &c., but we should like to know 
how many engineers? e can find plenty of colleges in England to 
furnish a list of well-known names, but we do not see what that has to 
do with engineering. ‘The writer then falls into a farther mistake, when 
telling us that special tuition must be given inan establishment organised 
solely for the purpose, he instances the Polytechnic school, believing 
that it is entirely devoted to civil engiueering. By referring to our first 
article he will, however, sce that it is no such thing. The concluding 
definition is also rather loose; it informs us that duties of civil engineers 
are to construct locomotive engines and build porters’ lodges, and 
manufactories. We always thought that such things belonged to the 
practical engineer and the architect. 
We shali now enter into a farther consideration of tlie subject, and 
shall first endeavour to ascertain how far the nature of the profession 
of a civil engineer influences his education. It appears to us that the 


course pursued in one profession does not necessarily involve its appli- 
cation in another, but that each requires a system adapted to its pecu- 
liar pursuits. If we correctly underatand the question, civil engineer- 
ing is essentially a profession of genius, having to deal with many new 
and unforeseen cases, and that as decidedly as any branch of the fine 
arts; itis therein distinct from law and medicine, which are princi- 
pally systems of the application of old processes. No one by force of 
genius cunld become a lawyer, and It would be very difficult in the 
same way to obtain a qualification for the practice of medicine, although 
the study of physiology affords opportunities for the exercise of the 
exercise of the higher faculties of the mind. Genius we consider to be 
the ground-work of civil engineering, and the means of carrying out 
designs are derived from general philosophical studies and the use of 
technical processes, All these are intimately enwoven togetner, in the 
same manner as in painting. Genius must be united with the mecha- 
nical handling of instruments; as in architecture the conception 
must equally be instructed to be carried out in tbe treatment of style 
and its adaptation in construction. 

For the attainment of this practical instruction we imagine no man 
of sound judgment would prefer a school to an engineer's office, while 
to engraft education upon a theoretical instead of a practical basis, or 
to consider practice as merely the handmaid of theory, instead of 
its parent, would be undoubtedly to destroy all the advantages which 
we now so eminently enjoy. It is an error among pedants to substitute 
theory as superior to practice, instead of remembering that theory is 
only a classification of the results deduced ftom it, and that practice 
in engineering holds the same rank with regard to theory as the 
observation of phenomena does in philosophy. It would be a similar 
error in polities to consider laws as existing before the population 
from which they aro<e, and it is from one of these pedantic conceits, 
in supplanting language by grammar, that the study of literature is so 
much thwarted in modern education. Theory, like practice, properly 
speaking, is only the representation of one faculty of the mind, and 
does not constitnte the whole; practice resembles perception, and 
theory is an extension of the power of abstraction and generalization. 

As to the instruction in theory, it must be remembered that facili- 
ties exist in England in the shape of private teachers and scivntilic 
institutions, whien the system of universitary police does not alluw 
in France and other parts of the continent. There, consequently, theu- 
retical instructions must be given wholly in public establishments, or 
it is difficult to introduce it as an accessory to practical studies. ‘Thu 
way in which we look upon the collegiate classes in England, is only 
as they resemble and supply the place of that system of instruction 
whieh already exists, being rendered subsidiary to the general course 
of education. 

To show that the views which we entertain, however erroneous, aro 
not without some support from other members of the profession, wc 
shall refer to the view entertained by the Institution of Civil Engineers. 
In their regulation for the admission of candidates, they expressly 
recognise the force of native genius, “ which commenced the profession 
with a Brindley and a Smeaton, and was in our own time exemplified 
by a Rennie and a Telford They proceed upon the basis of con- 
sidering practical instruction as the gronnd work of the profession, and 
require from candidates that they should either have served the usual 
time of pupilage, and then had subsequent employment for five years, 
or else that they should have practised on their own account for five 
years, and have acquired considerable eminence. What great names 
would Englisli architecture be able to produce, had they excluded Wren, 
Aldrich, Vauburgh, and so many others? Where would the arts have 
been without those names which have sprung from the ranks of genius, 
a higher school than all the academies which were ever founded ? 
Schools are limited, and genius is widely dispersed ; so that the more 
you restrict your boundaries, the less chance you have of acquiring 
grest men, and the greater certainty you have of falling inta that 
general decay which the mannerism of schools and restricted competi- 
tion produce. 

The present proposals of giving a preference to theoretical instrcc- 
tion are peculiarly ill-timed, when it has been so strongly felt in othe: 
cases that a greater attention to practice was the only sure guide to 
eminence. It is well known that the medical world are strongly 
inclined to abolish the unnecessary distinction between physician and 
surgeon; and that they are more than ever convinced of the importance 
of the preparatory instruction acquired in apprenticeship. As to the 
idea of making civil engineers in colleges, it is one of the most pre- 
posterous which ever entered the head of a theorist. We know wiat 
bas been the success of anemprivg this system in the fine arts, and we 
can see what a plentiful crop of daubing mannerists it has produced. 
We may thus form some idea of what would be its result among the 
civil engineers ; there would be no lack of them, certainly, but there 
would doubtless be a terrible deficiency of talent anda great abundance 
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oc mediocrity. There is one defect attendant upon collegiate educa- 
tion, which has done that to damp the energies of students which no 
other exertions have been able to remedy. Collegiate instruction soon 
becomes so expensive as to come only within the range of a certain 
class ; and while the selection is thus Yimited, the effect on the students 
is, that often possessing a competence, they have no other ambition 
than to pass through their course with as little trouble as possible. It 
must be conceded, on the other hand, that collegiate instruction effects 
a considerable saving in time ; but it should be remembered, that self- 
study, like a mechanical power, makes up in strength for what is lost in 
time. Even in professions where küow lade is communicated by lec- 
tures, the benefit of individual instruction begins to be appreciated, and 
in the opening speech, last session, of the Dean of the Medical Faculty, 
at Kings College, he strongly recommended this course to be adopted. 
The idea of teaching civil engineering solely in colleges we cannot but 
look upon as absurd, and we know no means of expressing our views 
more strongly than by repeating the words we used in the preface to our 
last volume. 

“The system of teaching by lectures, it has been found by ex- 
perience, cannot successfully inculcate every thing; and while it has 
been abandoned at our older universities, in medical studies it is accom- 
panied by demonstrations and clinical instructions, such as can never be 
spplicable to mines or engineering. We can have no dead railways to 
dissect, no prepared veins and lodes to illustrate; and although con- 
struction may be Pert learned from models, yet it is in the open 
feld of practice that its application must be acquired." 


MEMOIR RELATIVE TO THE COURSE OF THE SHIN- 
GLE ON THE COASTS OF SUSSEX AND KENT, AND 
THE LAWS BY WHICH IT IS GOVERNED. 


By J. H. Wittiams, Lieut. Colonel, Royal Engineers. 


1. The general bearing of the coast from Beachy Head to the 
South Foreland, is from W.S.W. 4 south, to E.N.K. 4 north, by 


compass. 

2. Shingle of a similar kind, produced by constant detrition of the 
Beachy Head Cliffs, and augmented by detritus from the Kentish 
Cliffs, ie found in large quantities all along the shore from Beachy 
Head to the South Foreland. 

3. It is ordinarily drifted along the shore from the westward to the 
eastward, though subject to occasional interruptions. 

4. Wind and wave are the principal propelling powers. The 
latter closely follows the course of the former, though at times de- 
flected somewhat more southerly; and a light air and undulation 
ene to carry the shingle in an opposite direction to a strong 
ti 

5. The thingie is invariably borne along in the direction of the 
acute angle, which the waves form with the shore; and the drift is 
. more or less rapid, in proportion to the strength and direction of the 
_wind, and the height and velocity of the tide. 


Fig. 1. 
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The Shingle borne to the Eastward. 
A, Angle of Wave, 45°. BB, Line of Ware, 

6. The easterly and wonted course of the shingle is the effect of 
the great prevalence of westerly winds in the English Channel. The 
quantity put in motion, and the rate at which it is borne along, are 
greatest on the Hastings shore, in a gale from the south-west, accom- 
panied by a spring tide, when the wind and sea impinge on the 
shore, at an angle of about forty-five degrees (sce fig. 1). 

7. When the wind blows from the eastward of south, a motion of 
the shingle to the westward is speedily perceptible, and in & gale 
front the south-east considerable quantities are moved in a westerly 

irection. i 
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Fig. 2. 
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The Shing'e borne to the Westward. 

BB, Line of Wave. 


8. When the wind sets directly on or off the land, the shingle is 
quickly laid in ridges parallel to the shore, and there is no indicatics 
of any drift of shingle along shore at such times. The truth of this 
view of the subject will scarcely be doubted by any one who wil 
carefully watch the action of the shingle about a groin perpendicalr 
to the line of shore. 

9. The foregoing data clearly prove that the motion of the shingle 
is strictly governed by the direction of the wind and wave, and a 
these prevail from the westward for nearly nine months in the yes, 
and storms are most frequent from that quarter, it follows thu 
shingle must be carried to the eastward in great excess. 

10. The force-propelling beach to the eastward may be considerd 
to be exerted between the west-south-west and south-by-west point; 
and therefore allowing for an action of the wave somewhat moe 


southerly than the wind, no harbour on this of the coast should 
be open to any point of the compass west of south, nor should the 
relative positions of the pur heats be such as to receive the et of 
the sea between south and west. 
Fig. 3. 
Soath. 
x LLL VY COYLE DI LAW 
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The Shingle is moved up and down the Slope, but is neither carried to the Bet 
nor to the West. 


I. Ang projection of magnitude must cause a ent altere 
tion in the form of the adjacent shore. The utmost care § 
therefore be taken, in carrying out a pier or breakwater, that the ner 
line of beach may lay as nearly as possible at right angles to the 
point of the compass from where the wind blows, that causes 
greatest drift of shingle. By such a disposition, the most effe 
counteraction will be ge to the easterly passage of the 
that can be obtained; but jf this principle cannot be fully came 
out, let the nearest approach be made to it that circumstance 
permit. ss 
12. A chart upon a large scale will show that there are infer 
of the coast where shingle must be heaped up, and cannot drift, 
the very times where it is borne along the general line in the 
quantities. The shores on each side of the Point of Dur 
examples. The extension of the Point to seaward, and its enlarge- 
ment, may, it is presumed, be adequately accounted for by the un 
advanced in the preceding remarks; and, assuming such to be x 
aet a vey decisive corroboration of the system here propound 
obtained. 
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RALPH REDIVIVUS—No. XV. 
THE YORK COLUMN. 


The aspect of the planets happens now to be so favourable, if not 
to monumental columns at least to discussion relative to them, that 
perhaps I cannot possibly do better than make choice of the York 
column for my present subject. 

Notwithstanding the force of classical authority it seems now to 
be admitted by a great many that an insulated pillar, more especially 
one borrowed from any of the orders employed in the construction of 
buildings, has no very great propriety to recommend it, it being 
offensive, because quite unmeaning, when detached from that of 
which it forms merely a portion, and apart from which it is àonse- 
quently no more than a fragment, while, as the support of a monu- 


mental statue, it is most injudieious, because it necessarily elevates 
the figure so greatly that little is to be discerned of it, except its 
mass alone. Neither can thig inconvenience be counteracted by in- 


creasing the size of the statue, because the column itself must be 
increased correspondingly, or else the other will appear out of all 
proportion to it, and extravagantly large. Thus in order to be pro- 
perly seen at that height from the ground the statue of the Duke 
of York ought to be, at least, twice its present dimensions, more 
especially as, so placed, the object requires to be viewed at a distance 
exceeding its elevation from the ground, since otherwise it will be 
beheld too much foreshortened. 

In regard to the column itself, it is the least eligible that could 
have been made use of for such purpose; because so far from having 
any tng whatever to recommend it as an ornamental object it is 
utterly destitute of embellishment, not very pleasing in contour, and 
what few mouldings and members it has serve only to make us feel 
all the more sensibly the extreme dryness, stiffness, and poverty of 
the ensemble. Capital it can hardly be said to have any, the part 
intended as such finish being little more than a clumsy-looking 
square platform with an iron ruiling, above which the shaft of the 
column is continued, forming the cippus or circular pedestal, on 
which the statue is placed. The rails Just mentioned may be termed 
light, but then so far from contributing to the iden of lightness, 
in the favourable sense of the term, they rather produce actual 
paltriness of appearance, having no more dignity nor beauty than the 
wires of a birdcage. Surely, in such cases, where an external gallery 
above the columu is made a sine qua non, it would be infinitely better 
to deepen and hollow ont the abacus itself, making its sides answer 
the purpose of parapets; or, which would be still better, there 
might be a gallery within the capital, the latter having ornamental 
‘apertures sufficiently large for a person to put out his head and look 
down while standing in perfect security. Certainly an external 

llery, unless masked so as not to show itself, isa blemish, and in 
iteelf rather adds to than at all diminishes the general solecism of 


employing a column where it seems a tower is wanted. Otherwise 
than as a belvedere, from which the surrounding prospect may be 
beheld, a gallery upon the abacus is useless; for as to secing the 


statue itself from that situation it is perfectly out of the question, 
while it requires some degree of nerve to attempt to get a glimpse of 
it by leaning back against the railing. 

Another great disadvantage attending the practice of surmounting 
& monumental pillar by a railing, which though slight even to 
paltriness in itself gives the capital a strangely encumbered look, is 
that it requires the statue to be raised much higher above the 
capital than there would else be occasion for; und it would, I conceive, 
be greatly better in all such cases were the figure raised no higher 
above the capital than what would ellow the whole of it to be seen 
from below, under an angle of 45 degrees, or, perhaps, somewhat 
nearer. Instcad of being hoisted on an excrescence built up above 
the capital, the statue would then appear to stand almost imme- 
diately , ae the latter, which it ought to be made to do as nearly 
as ible. 

though comparatively unimportant as to size, how imposing as 
to character and effect are the two granite pillars on the Piazzetta at 
Venice, and how greatly would their dignity be impaired were they 
surmounted by anything besides the figures they respectively sup- 
port. In fact, those are veritable columns ; not hollow constructions, 
made to resemble them, but solid monolithic pillars, and inferior 
only, perhaps, to such enormous monoliths as Pompey’s Pillar and 
the Alexander Column at St. Petersburgh, whose heights are respec- 
tively 80 and 84 fect, but the latter of far greater magnitude than 
the other, owing to its diameter being so mich stouter. 

Whatever be its appearance to the eye, a tower built to resemble a 
column can hardly affect the imagination so strongly as a solid shaft 
of equal or even lesser dimensions; it would, therefore, be perhaps 
advisable not to let the hollow shaft proclaim itself as such, but to 
omit, as far as 

No. 19.—Vor. Il.—Apaiz, 1839, 


sible, every indication of its being so, and not to let ! 


“it be seen that that it is a lofty circular tower, surmounted by a 
' square, overhanging platform. Ifthere must be an abacus, or some- 
` thing answering to it, surely, instead of the usual "e member, it 


would be better to substitute a circular one. In columns, the 
square abacus has great beauty and and propriety, its office being to 

ford a broad surface, on which the architrave rests; but, with 
regard to & monumental pillar, the case is widely different, that 
having no horizontal mass to sustain. I may here quote Hosking, who 
speaking of the Monument and the lofty shot-tower by the south- 
west angle of Waterloo-bridge, says—" They are both of cylindrical 
form; but the one is crowned by a square abacus, and the other by 
8 bold cornice which follows its own outline (i. e., of the tower); the 
greater simplicity and consequent beauty of the latter, is such as to 
strike the most unobservant." The contrast here objected to between 
the shaft and abacus, is certainly not unpleasing in itself, quite the 
contrary ; yet although such combination is both agreeable and 
appropriate, where the abacus is no more than & member of detail, 
it becomes almost an incongruity, when the whole is so magnified that 
the single square stone slab placed on the column to receive the 
architrave, becomes a terrace or platform, whose angles overhang the 
the circular structure on which it is raised. 

The utmost that can be urged in extenuation of such enormity is, 
that it is instrict adherence to classical precedent. The York 
Column, however, might very wcll have been allowed to deviate from 
precedent in that respect, since it differs most widely from its proto- 
type, precisely where resemblance to it would have been a merit— 
namely, its monumental character as an historic trophy. While it is, 
architecturally, an imitation of the Trajan column, it is utterly 
devoid of allthat gives magnificence and eur to this latter; 
neither does it offer anything whatever in lieu of the embellishment 
thus omitted by wholesale, Instead of having anything ornamental 
in its character, of displaying richness of any sort, or in any degree, 
it is stamped by the most chilling blankness, the most parsimonious 

lainness. Consequently, it is little less than a positive absurdity ; 
or surely absurdity it must be allowed to be, to erect what, as a 
Structure, is perfectly useless, and, at the same time, mean, and so 
far disgraceful as a work of art. Yet ugly Brobdignagian columns 
ofthis description are now stuck about in many parts of England and 
Scotland; and Glasgow and Edinburgh have their full share of them. 
To say that we build as fine things of the kind as the funds raised 
for them will permit, is no excuse, although our inability to erect 
anything better than what we hitherto have done, would be & most 
sensible plea for not building anything of the kind again. Nothing 
is more contemptible or more ridiculous than the blundering mixture 
of prodigality nnd parsimony we generally witness on similar occa- 
sions. With just enough to provide a statue and its pedestal upon a 
scale of'grandeur, our ambition is satisfied with nothing less than 
hoisting up the figure, and perching it upon a gawky, unmeaning 
column, as plain as a post. Supposing the shaft of such column to 
be fluted, that does not at all mend the matter; because, when so 
Luar oed gu re the p) itself becomes only an absur- 
ity. Almost as well might we think to decorate the front of a 
building by striating or fluting it with channels, as to adopt them 
uite contrary to what taste or propriety would naturally dictate, 
or a cylindrical shaft forming a slender tower; surely the far more sen- 
sible mode would be, to form narrow, slightly projecting strie, having 
the appearance of strengthening the shaft, instead of scooping out 
hollows to weaken it. 

As far as the York Column is concerned, no fault of the kind can 
be alleged against it, it being totus, teres, atque rotundus, without 
channel or wrinkle, hollow or projection to break the uniformity of 
its surface. It is perfectly innocent of fancies or whims, of bas- 
reliefs, twisted à Ja corkscrew, after the fashion of both Rome and 
Paris; that is, of the Trajan and its two imitations, the Colonne 
Vendome, and the Colonne de Juillet. . 

So far from having any decorations, it has nothing whatever to 
indicate its purpose. To be sure, there is a figure on the top of it, 
which may be that of the Duke of York, but then it might serve ag 
well for the Duke of Wellington, or for Sir Walter Scott, since there 
are no symbols nor other marks by which this monument can be 
recognized as that of a military man. But what most of all rises 
me is that those fastidious critics who discern such outrageous absur- 
dity in the fine campanile of St. George's Bloomsbury, on accoun t 
of the statue which forms so picturesque and graceful a termina- 
tion to the whole mass, can so quietly put up with the infinitely 
greater absurdity of sticking what is not intended as an ornamental 
accessory, on the top ofa pillar, without any pretensions to beauty in 
itself, and erected, it would seem, merely, that the effigy of the 

erson so honoured, may be seen to the utmost disadvantage. Where- 
ore their taste should be so excessively scandalised by the lesser 
absurdity of the two, it is for them to explain, — But Mop) a young 
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eritic, only five years old, at my elbow, has solved the mystery, by 
o ing—“ How very funny to see a man on the top of a church, 
where you know they always put a weatherceck !” 


CANDIDUS'S NOTEBOOK. 
FASCICULUS III. 
“ I must have liber 


Withal, as large a charter as tho winds, 
To blow on whom I please." 


I. I do not know how our scrupulous copyists of Grecian architecture 
can reconcile it to their consciences, or to their taste, to omit, as I may 
say they are in the habit of invariably doing, those decorations that 
enter into an order, which, if not absolately indispensable to the 
building itself, are, nevertheless, quite as essential to the effect and 
character of the enaemble,—or I might say, very far more eo than 
those subordinate mouldings and other niceties to which such extreme 
—aeven superstitious—attention is paid by them. Like many other 
folks they strain at a gnat, yet can swallow a camel. Therefore, 
though they would deem it absolute heresy to make any alteration in 
the form of a base or a capital, they allow themselves to leave out 
what, not being uniformly the same in all specimens of the same 
order, is not considered as inseparably belonging to and forming & 
part of it. Look at any or all our modern imitations of the kind, 
and you will findthem,almost without an exception, entirely to lack that 
richness and finish which the buildings of Greece itself exhibited,and 
which, so far from being at all Pipstilucut, are indispensable to the 
due effect of the style itself, since deprived of those qualities, it 
becomes one chiefly marked by both disagreeable baldness and 
monotony. At first, perhaps, it might be considered a sufficient 
achievement to produce fac-simile copies of Greek columns; but the 
time is now past when any degree of merit can be imputed to such 
feats. They have ceased to be prodigies—in fact, have begun to 
pall upon us—yet we still persist in continning the same mill-horse 
round, without advancing a single step. Is not our Anglo-Grecian 
architecture preii where it was when we first took itup? Do 
our later works in it manifest greater mastery over it—such increased 
knowledge of its esthetic principles as to be able to proceed with the 
the same spirit and feeling, wherever we are at a loss for actual 
precedent in the models furnished by Greece itself ?—or rather, are 
we not as bungling tyros and apprentices just where we were at first ? 
Circumspice : let any one compare some of our first attempts in that 
style with some of the last, and prove, if he can, that the latter 
exhibit great mastery over the same elements of design. 

Il. It is very possible for a building to be free from any thing that 
can be alleged against it as a positive fault; it may, to a certain 
degree, be even pleasing, and yet so far from being particularly cre- 
ditable to its author, may chiefly serve to show that he is devoid, not 
only of invention, but of the ability to communicate any thing what- 
ever of spirit and expression to his design. It may be correct, but 
then it is also géné. It resembles a lesson got by rote, or, as it is 
poems termed, got by heart, although except when a man’s heart 

appens to lie where his tongue should be, the heart has no concern 
in the matter; which seemingly very impertinent remark is here 
apropos enough, for I mean to say that there is no heartiness, no cor- 
iality, no feeling in such lukewarm productions. 

III. I met the other day with an account of St. Andrew's Hall, at 
Norwich, which describes it as “a neat, grand, and elegant" build- 
ing. Neat and grand! In the name of fire and water, oil and vinegar, 
cat and dog, were ever the two epithets so tacked together before? 
In addition to which odd character given of the architecture, we are 
further enlightened by being told hat the columns are all uniform, 
“ being covered with lead!" If that be true, no doubt they are very 
extraordinary columns, but how they should on that account be more 
uniform is not explained. Quere: Was not the writer thinking at 
the time of his own columns, which seem to be overlaid with plenty 
of that metal ? 

IV. Of my contributions to the Architectural Magazine, the 
“ Literary Gazette” is pleased to say that I am “ clever and caustic,” 
than which I desire no better praise. I abominate your water-gruel 
style of writing, fit only for literary milksops and those excessively 
cautious “ by your leave" gentlemen, who invariably make use of 
the most sugary expressions. Palatable or unpalatable medicine 
must be administered, and should the patient's ease require bark it is 
of no use nttempting to render it agreeable by mixing it up with 
flummery. Yes, but some folks cry out, your bark is sometimes 
downright barking. Assuredly; and, after all, one had need have 
the three heads of Cerberus himself to bark loud enough and long 
enongh io produce any effect—to rouse up the sluggards and the 


slumberers, the good le who sit comfortably dozing and noddmg 
over art, though all the while tolerably wide awake to—their own 
interest. 


V. Itis greatly to be wished that some of our Greek architects 
would bite some of our Gothic ones, because, in that case the latter 
would no doubtalsobecome infected with that scrupulous precisionand 
preciseness which constitutes the rabies of the others. Yet no such 
rabies discovers itself in the rage for Gothic architecture, Tout aw 
contraire, your modern Goth makes no scruple of psa down the 
mullions of his windows until they are scarcely thicker the bars 
used to be in our old sash frames, But your Greek will not bate 
you a hair's breadth in any one ofthe dimensions of a column: he 
1s as inflexible on that point, as Shylock himself in re, to his 
bond. Perhaps I shall be told that, for such matters of detail, no 
such strict xn havc been laid down for the Gothic style, as for the 
other; assuredly not; but then it does not exactly follow, that, 
because there are no precise rules, there are neither any laws w 
ever to be attended to. Truly, there are no precise rules to teach 
people how to walk in the streets, yet should you choose therefore to 
thrust your fist into a man's face as you went along, he would soon 
convince you that if there be no rules, there is not only such a thing 
88 law, but a confoundedly plaguy deal of it too. , 

VI. Although not so intended, it is a far greater compliment 
than they deserve, to compare some of our recently-erected 
churches to barns. A barn is neither a disagreeable nor a ridiculoas 
object. On the contrary, it is generally n pleasing, ofttimes a pic- 
turesque one, while of the other class of buildings not a few are the 
most anti-picturesque things conceivable; as architecture, vulgar, 
—not simple, but paltry, pert, and mean; without elegance, witl 
solemnity, without soberness, without even the negative merit of 
unpretending homeliness. Dapper formality, and spruce insignifi 
cance are, for the most part, their distinguishing qualities, and 
awfully bad is the distinction they confer. E 

VII. Somehow or other there is a most obstinate prejudice in 
favour of admitting as much light as possible into rooms. To be 
sure, the upholsterer does his best to exclude half of it by his ample 
window draperies, without which most apartments would have a par- 
ticularly dreary, chilling opened no shadow in any part of them, 
and, consequently, very little architectural effect, since to that 
shadow is almost indispensable. It is for this reason that vestibules, 
corridors, and such ques where the light is generally admitted far 
more sparingly, and frequently confined to nearly a single spot, are 
a om anything else in their design, so much more pi 
t E yee splendidly furnished perhaps, yet without any con- 
trast of light or shade. To an artist's eye—and it should be so to an 
architect's—the one is as requisite as the other. Light there must 
be, but there should also be shadow: in other words, there should 
be just as much and no more light than effect demands. A few gleams 
of sunshine glancing into a room, give a far more brilliant and 
and deli heful appearance than a blaze of it does. But then there 
will be dark corners ; so much the better; there is no occasion to sit 
in them if you want to read; and as few people sit, like sentries in 
their boxes, all over a room at the same time, a person may place 
his chair in the light as well as out of it. A room which is not too 
strongly lighted, has also a great recommendation in its favour: it is, 
next to candlelight, the very best thing imaginable fór a lady's look; 
and complexion. If you doubt it, ask Mrs. Candidus ; and, however 
much we may differ on every other point, she agrees with me, heart 
and soul, on this. 


ON THE GENERAL THEORY OF THE STEAM ENGINE. 
No. 2. 
BY ARISTIDES MORNAY, ESQ. 


In resuming the investigation of the theory of the steam engme 
we feel it necessary, in the first place, to define clearly in what we 
consider that theory to consist. tt is unquestionable that there are 
certain fixed laws, based on the principles of natural philosophy and 
mechanics, which determine and modify the evel ment of the 
power of steam, and its action when applied through the medium of 
the steam engine to produce any required mechanical effect. The 
ensemble of these laws constitutes, of course, fhe general theory of 
the steam engine, and no theory which excludes any one of them 
ean claim that title. Our present knowledge of the above mentioned 
sciences is sufficient to enable us to point out the various phenomena 
which take place during the working of the steam engine, and on 
which its action depends. These phenomena may be divided as 
follows :— 

1. The generation of steam in the boiler and the circumstances 
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attending it, viz., its temperature, elastic force and density, and the 
caloric absorbed during the evaporating process. 

2. The transmission of the steam from the boiler to the cylinder, 
and the changes of state which it undergoes during its transmission. 

3. The pressure exerted by the steam against the surface of the 
piston at every instant of its stroke. 

4. The nature and intensity of the resistance, which consists in 

eral of the useful effect and the various resistances arising from 

e mechanical construction of the engine, including the resistance 
of the steam during its efflux from the cylinder. 

We have already stated that M. De Pambour, in his proposed 
theory, entirely disregards the laws of the transmission of steam 
through fies which the following quotations from his pamphlet will 
prove. He says (page 44), “Let us, however, remark that, mathe- 
matically s ing, the pressure P" of the steam in the cylinder can 
never be quite equal to P, whieh is the pressure in the boiler; 
because there exist between the boiler and the cylinder conduits 
through which the steam has to pass, and the passage of these con- 
duits offers a certain resistance to the motion of the steam ; whence 
results that there must exist on the side of the boiler a trifling sur- 
plas of pressure, equivalent to the overcoming of the obstacle. But 
as we have prov@d elsewhere, that with the usual dimensions of 
engines, this difference of pressure is not appreciable by the instru- 
ments used to measure the pressure in the boiler, the introduction of 
it into the calculations would render the formule: more complicatcd 
without making them more exact. For this reason we neglect that 
difference here." 

It should be observed that the above remarks are only intended to 
apply to the case of the minimum velocity of an engine, or its maxi- 
mum of useful effect ; in every other case the author not only neg- 
lects the excess of pressure necessary to force the steam through the 
conduits, but rejects nltogether the supposition that any relation 
whatever can exist between the pressure in the boiler and that in the 
cylinder. In page 19 of his pamphlet he uses the following 

ent —— 

* Finally, in looking over our experiments on locomotives, it will 
be seen that the same engine will sometimes draw a light load with 
avery high pressure in the boiler, and sometimes a heavy load with 
avery low pressure. It is then impossible to admit, as the ordinary 

ulation supposes, that any fixed ratio whatever has existed be- 
tween the two pressures. Moreover, the effect just cited is easy to 
explain, for it depends simply on this, that in both cases the pressure 
in the boiler was superior to the resistance on the piston; and it 
needed no more, for the steam, generated at that pressure or at any 
other, satisfying merely that condition, to pass into the cylinder and 
assome the pressure of the resistance.” 

We alluded to this opinion in our first paper, when we also stated 
our acquiescence in that part which relates to the pressure in the 
cylinder, but showed at the same time, in a general manner, that the 
pressure in the boiler is not perfectly indifferent, the piston acting 
in some measure as a safety valve, and thus having a greater or less 
influence over the pressure in the boiler, according to its velocity. 

With this exception, the ifluenec of the above mentioned circum- 
stances on the action of the steam engine is generally acknowledged. 
The two first depend on the nature and properties of steam, which 
should, therefére, be understood before we proceed any farther. 

Steam is an invisible clastic fluid, similar in its physical proper- 
ties to common air, or any other permanent gas. 

It is well known that if water at 212 deg. fahr. be exposed to a 
higher temperature under a pressure of 30 inches of mercury, which 
is about the ordinary pressure of tlie atmosphere at the level of the 
sca, the caloric absorbed by the water will not raise its temperature, 
but will convert it end into steam of the same temperature, 
viz,212 deg. The caloric thus absorbed without raising the tem- 
perature of the water is called latent heat, and its amount is estimated 
at about 1000 times as much as would increase the temperature of 
the same weight of water by one degree. The latent heat of steam 
at 212 deg., is, therefore, said to be equal to 1000 degrees; and from 
experiments made by Watt and Southern, it appears, that a certain 

uantity of water, at any given temperature, requires an addition of 
the same quantity of caloric to convert it into steam, whatever may 
be the temperature of the steam generated, so that the latent heat at 
any temperature ¢ will be 1000-+ 212—4, and the sum of the sensible 
and latent heat will be a constant quantity, viz., 1212 degrees. 

When steam is generated in alimited space, that space will shortly 
beenme saturated, poet there be a sufficiency of water present; 
and the quantity of water which a given space can contain in the 
form of steam varies with the temperature. When any given space 
is thus saturated with steam at a given temperature, the steam having 
then attained the greatest density which it can acquire at that tem- 
perature, is called saturated steam, which term originated in the idea 


that steam which is not in that state, if brought in contact with 
water at the same temperature as itself, will, with the assistance of 
heat, dissolve a certain portion of the water; which action will cease 
as soon as the steam has attained the maximum density correspond- 
ing to its temperature, whence it is then said to be saturated with 
water. 

From what precedes, it follows that if a certain e were filled 
with saturated steam at a given temperature, and the space were 
suddenly extended without the admission of steam or water, or any 

in or tose of heat by radiation, the increased space would be no 

ess filled with saturated steam, but, of course, of less density, for 
there would be the same quantity of water in the gaseous state and 
the same quantity of caloric contained in it. The temperature of the 
steam would, therefore, fall to the degree corresponding to its dimi- 
nished density. 

The most important property of steam is its elastic force, being the 
source of all the power obtained in steam engines. We have men- 
tioned that steam is generated at a temperature of 212 deg. under a 
pressure of 30 inches of mercury: this steam, therefore, exerts a 
pressure equivalent to the weight of 30 cubic inches of mercury, or 
about 14.7 Ibs. on every square inch of surface with which it 1s in 
contact. 

It would be extremely inconvenient if we only knew the elastic 
force of steam at those temperatures at which it had been determined 
by direct experiment, nor should we be able to judge of the accuracy 
of experiments made for that purpose without reference to some law, 
whether founded on reasoning, and coinciding in general with the 
best experiments, or deduced from the experimenta alone, of which 
they serve to correct the irregularities, and so complete the series by 
interpolation. It is, however, very improbable that a formula com- 
Btructed by the latter method should be applicable far beyond the 
limits of the experiments from which it was drawn. 

Mr. Southern proposcd the following formula, which he derived 
from the results of his own experiments :— 


51:3 518 
sagt = Sy, 


or by logarithms, 

log. (£— :1) =5'18 log. (¢ 4- 51:3) — 1094123, 
in which fis the elastic force of the steam in inches of mercury, and 
t its temperature by Fahrenheit's thermometer. By this formula we 


arrive at too low an clastic force, for all temperatures except 212 deg. 
and by Tredgold’s formula, 


6 
-ø t+1005° 
r=( i7 


log. f = 6 (log. (t + 100) — 2 * 24797], 
we obtain too great an elastic force for all temperatures above 212 deg. 
and too little for those below it. 

The following, which was adopted by M.M. Arago and Dulong, in 
their report to the Royal Academy of Sciences at aris, agrees very 
well with their experiments betwcen 4 and 24 atmospheres, above 
which their experiments were not carried ; but gives too high a result 
from 212 to about 300 deg., and to» low from 212 deg. downwards. 
This formula is 


or 


f = 30 [1 X 003974 (t — 212)]s. 


Dr. Ure remarked that the elastic force of steam at 210 deg. 
being 28.9 inches, that of steam at 220 deg. would be found by 
multiplying the former by 1:23; that the coefficient for the next 
interval oF 10 degrees would be 1:22, and so on, diminishing the 
coefficient by ‘Ol for cvery ten degrees that the temperaturc is 


raised. The equation would thus be 


f=289 [123 X 192 X e X (2— um )] 


This formula is in every case inconvenient, and is besides obvi- 
ously inapplicable at high temperatures, for it gives the same elastic 
force nt 440 deg. as at 450, and would show that above the latter 
temperature the clastic force diminishes with every rise of tempera- 
ture, which is absurd. 

From a comparison of Dr. Ure's experiments Mr. Ivory derived 
the following equation :— 


3 
log. £ = -0087466 t— 000015178 @ + -000000024895 i 


This is also rather difficult to apply, and becomes very erroneous 
at high temperatures, 
* 


130 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


[Arar 


Pp—————————Ó——————————————À—————H 


The formule devised by MM. Arago and Dulong, and by Tred- 
gold, are simple enough; but these, as well as all others hitherto 
proposed, contain some one or more constant coefficients, whose 
- origin cannot be pointed out, for which reason no one of them can 
be regarded as representing the natural law. We therefore propose 
in the ensuing paper, to present a formula which may possibly be 
the expression of the law sought to be determined, as it contains no 
coefficient of which the origin cannot be traced. 


IRISH RAILWAY DEBATE. 


Parliamentary measures on that pernicious invention, the Irish 
railway job, commenced on the 1st of March, by Lord Morpeth moving 
the appropriation of £2,500,000 for this purpose. The subject was 
very appropriately preceded by some sparring relative to the partiality 
of die government. Mr. Lucas forcibly called attention to the p a 
of the proceedings to the Central Irish Railway Company, and claimed 
on their part that they should be heard by counsel at the bar of the 
House against the recommendations of the jobbery. He pointed out 
the elastic rule y which they measured traffic, extending it in one 
instance, and ucing it to the narrowest limits in others. Mr. 
Hodgson Hinde called attention to the report of the committee on rail- 
ways, and the proceedings of government on the Morecambe Bay and the 
Scotch railways, when they refused even to appoint a commissioner to 
decide on their relative merits. Mr. Hinde observed there was 
certaiuly one species of justice toward this country, and anotlier species 
of justice to Ireland. Colonel Perceval called the attention of the 
House to the notorious change of the clause with regard to joint stock 
compauies on the renewal of the commission, Lord John Russell and 
Viscount Morpeth both replied to this charge, that the ministry were 
unconscious that the change was made, and thus afforded a glorious 
proof of the system of ministerial responsibility. 

The business of the evening was (hen commenced in earnest by Lord 
Morpeth, and never did ministerial hack have a more unfortunate cause 
to plead, or pronounce sophistries so palpably diaphanous. He boasted 
of the unanimity with which all parties in Ireland had hailed this 
measure, and called upon the House to grant money to those who 

roved their worthiness of it by their readiness to receive it. Hence- 
orth a gift is not to be determined by the willingness of the donor, but 
by the openhandedness of the recipient! The noble viscount gave a 
fearful state of the poverty of Ireland compared to England, and 
pointed out the solitary railway in one, and the sixty millions’ worth in 
the other; that Ireland had only 400 miles of water navigation, and 
England 4000; and upon this he attempted to base a claim for the 
deficiency being supplied at the national expense. If this system be 
indeed serie. it is one to which no limit can be assigned but the 
entire destruction of the resources of the empire, and establishing 
Ireland as a pet farm of the imperial government. We begin by making 
all the railways, and it will be but justice to make up the deficiency of 
canals, and what will follow next heaven knows ; but there can be little 
doubt that, were this system once pursued, there would be no falling 
back in the merits of Ireland, and that we should be saddled with a 
perpetual premium for their poverty. If such claims he but admitted, 
it must be recollected that England herself bas millions of acres of waste 
land, of which the interests of a pauperised population imperatively 
demand the cultivation, and that Scotland has abundance of barren 
hills and glens, which would look more beautiful with forests raised 
from English gold. 'The next claim is, that large sums of money have 
been spent on the Caledonian and Rideau canals, nnd with a want of 
merit surpassing that of Irish misery, the ministry dare to appeal to 
measures which are the most convincing proofs of their incapacity and 
extravagance. Belgium was again brought forward, and the apparent 
success of the government plans was triumphantly relied upon; but it 
would be a silly act to be allured by even the most attractive examples 
to place in the hands of government the controul over the whole traffic 
of the Soy By the poor law, the administration hold the working 
population of the country at their command, by the police they keep 
them in coercion, and by monopolising the means of transport, they 
wonld then obtaia an equal power over the whole traffic of the country, 
and all the resources of the farmer and the manufacturer. Instead of a 

overnment suspension of bank payments, let us have another William 

itt stop at once the whole communication of the country, and we 
shall then see how the industrial classes will be paralysed by the 
weapons they themselves have forged. Lord Morpeth most strongly 
acknowledged the resources of Ireland, and the manner in which they 
repaid the exertions of public enterprise: and yet, with manifest incon- 
sistency, he subsequently endeavoured to depreciate them ; the ancient 
satyr would have felt horrified at this blowing hot and cold, The 
unfortunate lord favoured the whole Houso with a recitation of the 
sentiments of the open-mouthed candidates for the ‘tin,’ possed at 

x 


their public meetings, and thus adopted them as his own. One of thee 
sets of suitors ‘in forma pauperis’ urges that— 

* Capital would be obtained at a much lower rate of interest , and the 
enormous law costs, and those consequent upon parliamentary investi. 
gations, almost entirely saved ; while the professional assistance to be 
obtained in the several public departments would be calculated mate. 
rially to lessen the general expense.” 

This is, verily, Tom Thumb’s making giants and then killing them; 
and our Government Glumdalea first oppresses the railway companies 
by the standing orders, and then urges against them the mi 
duced—like as we enslaved the negroes, and then degraded them for the 
results of our oppression. The noble viscount did, however, acknov. 
ledge that the country was immensely indebted to the energy (7) the 
skill (11) and the enterprise (!!!) which those companies (the English) 
had displayed. . 

Still farther “ going the whole hog" in this stream of inconsistency, 
it is not wonderful if the unlucky animal should give a few digs against 
its own throat. Attacking the English railways (quod et eunden ui 
as the future Irish jobbery), he says :— 

* [t is now beginning to be ascertained, that great as are the adr. 
tages which have resulted from these undertakings, there are to be 
found among them some of those abuses and @mperfections which 
MONOPOLY and IRRESPONSIBILITY seem, as it were, by the law of 
nature, to bring about in time !! !" . 

Taking advantage of the experience gained by the failures of the 
early English attempts, the self-denying minister is not contented with 
employing the results of their labours, but he blames them for the P 
imperfections which by their exertions he is enabled to avoid. We 
should like to know if, as a part of the ex-Irish Secretary's adv of 
Belgian principles, he is prepared to carry out their system in all is 
admirable details, particularly that part on which he dwells, of the xs- 
interference of private interests, which it is well known no foreign 
government ever allows to interfere with its object, as the noble lord 
might learn from some of the proprietors on the Belgian lines. Mot 

thetically did Lord Morpeth recite the expenditure to which the 

nglish railways had been subjected, and never did crocodile so bemos 
its victims :— 

One of the great items of expense regarding railways was that of conducting 
them through Parliament. That expense alone, even in very long lie, 
exceeded 1,000} per mile. (Hear, hear.) The parliamentary expenses of the 
London and Birmingham line were 72,868/. : of the Great Western, 88,710. ; 
of the London and Soutbampton, 39,000/. ; of the Midland Counties’ Rai- 
road, 28,000L, which (with some others mentioned by the noble lord) 
amounted to 2X per cent. on the gross expenditure. Another great expen 
was the enormous amount of compensation given to individuals powesbg 
large parliamentary interest. The statement which had been made by te 
Member for Leicester touched upon that point. He stated that cases were 
known in which individuals possessing large parliamentary interest received 
ten times the amount of compensation that did other individuals in precetly 
the same circumstances. In one case, which had been made the subject of 
trial in the Court of Chancery, it appeared that a nobleman had withdrawn bs 
opposition to the bill in consideration of receiving 100,000, for injury dox 
to his estate. 


And yet for all this, the jobbery advocate talks of the expense of 
lines executed by private individuals, and talks as if the same remlo 
would be produced in Ireland. He can best tell hoy far the 1rih 
companies will be subjected to the Parliamentary screw ; but as to the 
value of land, or that of wages, there is an immense difference in favour 
oflreland. He speaks with great unction of the iod o 
by Irish proprietors ; but, if tlie noble lord be repo correctly, 
the same thing has been done in England, where in one county dom 
tions were made to the extent of 50,0007. The noble lord could not, 
of course, omit that beautiful argument about private companies screw. 
ing the profits to the highest pitch, and the devoted conduct of Gover 
ment, which never asks more than the lowest farthing. He forgo, 
however, to furnish any illustrations of this ; but we are happy to IP 
ply this deficiency by alluding to that admirable institution, the Pot 
Office, which does not indeed take the lowest farthing, but, by a besu 
tiful metonymy, realises the words of Scripture as to the lasi faris. 
Lord Morpeth cited one fact with regard to Belgium, which migtt 
impress upon many of our companies the policy of a reduction int 
fares :— 

The returns from Belgium showed that in 1837 a population of 31500 
made fve trips per annum. In England there was an increase over the 
travelling by the former modes of conveyance of 218 per oeut, In Belgica, 
previous to the formation of the railway, 80,000 persons passed on the old 
paying 4s. and 2s. Gd. With a change to 2s. 6d., and 1s., these bei 
railway prices, the travcllers amounted in the year 1837 to 781,000, which wil 
an advance of 876 per cent., being an increase 9} times greater than the forse? 
amount of travelling. 


After ha'!g made a great deal of palaver about those wicked dofh 
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the Joint Stock Companies, choosing the best lines for themselves, in the 
first instance, and leaving others only the bones to pick, and eulogisin 
the conduct of the government in taking fat and lean together ; lo 
we find at the last moment, that the teetotals do not like bone-picking 
any more than any one else, and that their measuresin the first instance 
are to be restricted to the grand trunk lines! The good-natured lord 
very candidly admits that the line now proposed to be adopted is of 
sufficient magnitude to test the value of the intended experiment. 
Yes] no question of that, for choosing one of the best lines, the govern- 
ment will appeal to its productive results prepared to spend money, 
and the non-paying lines also. With equal generosity and with all 
forgetfulness of his former story, that “Jack Sprat could eat no fat,” he 
now very kindly ie iran his intention of leaving a portion for private 
enterprise. A work of true charity, stealingan ox and giving the hide 
among the poor! As an encouragement to the English farmer, and 
an inducement to the corn law supporters, he informs them that the 
most striking benefit would be, the agricultural produce coming from 
Tipperary, Cork, Limerick, Clare and Waterford. A very striking 
feature truly, and one which may well prevail upon John Bull to 
disburse the money for the procession, although to vulgar minds it 
might appear more equitable, thnt if such landholders are so fond of 
giving locomotive powers to their cattle, that they might do it at their 
own expense. The principal inducement to commence the first line, 
the ridiculous line from Dublin to Cork, is that there are neither canals 
nor navigable rivers in that part of the country! Perhaps the acumen 
of another twenty-thousand-pound commission might enable the noble 
lord to find a still more eligible site, one in which there would not be 
even any people at all! Asa bonus to the Liverpool people, Lord 
Morpeth informs them,that his plan will open a communication between 
the Lancashire manufacturing district, aud the south of Ireland; but 
in the dregs we find that, as Cork is much resorted to by vessels trading 
to America, it will be in effect facilitating the communication with 
the United States. Cold comfort this for the Liverpuddlians, and it is 
very doubtful whether this piping will have any effect in conciliating 
their sweet voices. We should like to know, however, why Cork is to 
be made an American port at the national expense, when no inter- 
ference was exercised in the recent instance of Atlantic steam navigation, 
which by the means of private enterprise is so much promoting the 
American trade of Bristol, and so competing with London and Liver- 
pool We hearnothing either in these plans about any benefit which is 
to accrue to the South of England by these splendid plans, or what 
possible inducement can be urged on them for their promotion. Surely 
the Munster people might be satisfied with their ugricultural trade 
throngh Bristol, without forcing us to pay through the nose for giving 
them an outlet to the north. The noble lord vaunts the disinterested- 
ness of peat Sa their non-interference with the patronage of the 
Irish Board of Works. We shall leave others to decide how this may 
be, but it is a strong argument against the nonsense of superior 
responsibility. The various ministerial arrangements would have the 
effect, he trusted, of preventing a profuse expenditure of public money. 
We should be very willing to believe this, but “ wolf” has been cried so 
often, and we have so many instances of their extravagance before us, 
that we them with the same eye that we doa prodigal son, 
applying to his parents for another supply of money. It will be a very 
gat consolation to those companies, the merits of which have been 
paraged by the job-ation, that Lord Morpeth believes that the 
M asini have purposely underrated the amount of profits. A silver 
plate on their coffins, or a statue to a poet dead of starvation, are just 
about as gratifying as this testimony of the resources of Ireland, which 
have been ruined in the eyes ofall capitalists. The noble lord concluded 
by developinga plan, which he had very probably received like the armour 
of Achilles from his goddess mother, or perhaps from Queen Mab asa speci- 
men ofthe manufactureof Messrs. Cobweb, Peasblossom, and Mustardseed. 
England is not to advance one farthing, she is only to accept the bills, 
and the security is most eligible, for if the drawers, i. e. the railways, 
do not pay, the amount is to be reimbursed by the Irish themselves. “It 
is needless to say, that this most flimsy contrivance will only ensnare 
people who like to be robbed with their eyes open, for there is no great 
genuis required to foresee that the railway grants must go the way of 
the tithe million, and so many other sums which wander like ghosts on 
the Stygian shore, far from the land to which they oweallegiance. We 
do not think it necessary to state the impression which this speech made 
upon us, for in truth it was none at all, and we rather thiuk that our 
comments will make the greater impression of the two. 
. Mt. Redington acknowledged that the committee were very candid 
in their report as to his part of Ireland, for in page 45 they state, that 
with respect to railways westward they had not thought it necessary, 
under existing circumstances, to make any enquiry; being doubtless 
tngaged in the consideration of their jobs elsewhere, and not being de- 
arous of executing the purpose for which they were alleged to be ap- 


pointed, viz., to examine and decide upon a general system of rail- 
ways. 

Sir Robert Peel combated the measures of the ministry with his 
natural talent, and the aptitude he had acquired from hls commercial 
connections. He pointedly remarked the scramble among the approved 
candidates as to who should have the first finger in the pie, and urged 
that if begun, the plan could only end in an extravagant expenditure 
of English money. "The principle, he said, was neither more nor less 
than to take the capital of individuals in different parts of the country, 
for the purpose of sanctioning one particular scheme. He asked why, 
if poverty were to be admitted as a claim, Wales should not put in her 
demand, because her customs returns were even smaller than those of 
Ireland ? The real question, said he, is 


Whether or not it would be for the benefit of the country to teach it to rely 
on the intervention and support of the government, or leave competition free, 
and allow Ireland to follow the example of her neighbour, trusting for the 
same prosperity, and the same facilities of communication, to precisely tbe 
same means which had insured them in England. He found in this report 
ample proofs tbat if individuals in Ireland were enterprising and intelligent 
they would succeed. What said the report with respect to a single individual 
having every difficulty to contend with? In order to convince him that it 
would be proper for government to interfere in a case of this kind, a report 
was produced having for its object to show how enormously profits and pros- 
perity increased by opening railway communications. That was one object 
of the report; and it did prove that position most conclusively. It took the 
case apparently the most surrounded with difficulties, the least tempting 
speculation any one could well imagine another individual to enter into; it 
took the case of a native of Milan with very little capital, who determined to 
settle inthe county town of Tipperary, undeterred by all the accounts of 
violence, and all the prejudice which might operate against him—a foreigner, 
single, unsupported, ignorant of the language, bringing intelligence and in- 
dustry to individual enterprise, and acting by that love of profit which ac- 
tuated all speculators; and what was the result? “ With a capital little 
exceeding the expense of the outfit, he commenced,” says the report, “ running 
a car between Clonmel and Cahir,’’—then in a disturbed state. *' Fortune, or 
rather the due reward of industry and integrity, favoured his first efforts, and 
he soon began to increase the number of his cars, and has now 94 public 
carriages in constant work, and the distances traversed by them exceed 3,000 
miles per day." ‘ These results,” said the report, ™ are the more striking 
and instructive, as having been accomplished in a district which has been long 
represented asthe focus of unreclaimed violence and barbarism, where neitber 
life nor property can be deemed secure." 


As to the absurd claim of deficiency of public works, Sir Robert 
justly observes, that they might as well call for the establishment of 
cotton factories in Ireland, because England has a great many, and 
Ireland none. 

It really was a great insult to the people of Ireland to suppose that they 
were not capable of appreciating the benefits of railroads, and that it was 
necessary for a public department to introcuce among them all the improve: 
ments which had taken place in that mode of communication. Heknew how 
plausible it appeared at first sight to advance English credit in support of 
such an undertaking; but, although he took noobjection in point of expense, 
his firm belief was, tbat the moment government interposed and supplied its 
credit, it must inevitably disparage native intelligence, industry, and enter- 
prise, besides being a most unfair interference with the capital already in the 
field. 


The introduction of government capital, he said, was an unfair com- 
petition, which no private individual could sustain, although he might 
be ready to abide the consequences of fair contest with individuals or 
public companies, Sir Robert calls on the landholders of Ireland 
themselves to execute these lines, if they are so convinced of their ad- 
vantages, and boldly urged the moral bearing of the question. 


When they shall have done that, the moral improvement produced upon 
the people of Ireland, from its landowners relying upon their exertions, will 
exceed tenfold that which would be produced by a Government Board with 
enormous patronage, interposing in such a concern, and proceeding on the 
old assumption, so much deprecated on tbe other side of the house, tbat the 
inbabitants of Ircland are an inferior people. He called upon the govern- 
ment consider well what they were about to do. They were reversing all the 
principles on which they ordinarily relied. They asked the house to grant 
municipal corporations to Ireland, on the ground that it would enable its in- 
habitants to superintend and manage their own concerns, and yet, in the 
present instance, they called upon the members for, and indeed upon the 
whole people of Ireland, to consent to their own disqualification in so impor- 
tant a matter as the formation, construction, and supervision of their railroads, 
and to abstain from doing those things for themselves, which had been done 
in the poorer districts of Great Britain. 


The political consequences, and the manner in which the working 
of this plan might be used as a cat's-paw, are shown with equal force. 


They would convince him that this measure would be for the permanent 
improvement of Ireland he would at once withdraw his opposition to it; but 
if the employment which it was to give to the people of Ireland was only to 
be temporary, and was merely meant as an adjunct to aid the operation of 
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the new system of poor laws recently introduced into that country, then he 
was convinced thateven if it did not work immediate harm, it would not 
work any permanent good. The employment, which arose from the natural 
course of events, and from the spontancous application of capital, would con- 
fer more permanent advantage upon Ireland than the application of countless 
millions, which would only give employment for a time to the people of 
Treland. 


Mr. Spring Rice followed in a lame-duck speech, in which he 
called upon the Howse to persevere in the erroneous system, which, 
for the last forty years, they had adopted ; and because they had 
hitherto spent so much money on Ireland, be called upon them to dis- 
burse more. He would have done better to have shown what had 
been the industrial and moral results of this system, to have pointed 
out that while Ireland had been deprived of its energy, and induced 
to depend upon the government leaning-stock, that she has only 400 
miles of canals instead of 2,000, and that she is in arrear in all public 
works. Tho right honourable gentleman very wisely confessed that 
he did not wish to defend the Caledonian and Rideau canals, which 
his colleague had so unnecessarily conjured up before the presence of 
the house, as if to call witnesses from the dead to expose tbe incapa- 
city of the B bead and the inanity of their strongest promises. 
Min regard to temporary employment, he observed, that he be- 

eve 


That temporary employment of such a character would be produc- 
tive of more evil than good to Ireland. He believed that the temporary em- 
ployment which tbe formation of the Caledonian canal created in Scotland 
had not done any good to that country. He had been informed that it had 
rather introduced into Scotland a numher of Irish labourers, than given any 
additional employment to Scottish labourers. 


Mr. O'Connell expressed his sentiments in a rambling speech, rather 
at variance with his original sentiments. We can, however, in consi- 
deration of his anxiety to pocket so much money for Ireland, for- 

ive his inconsistency, but that does not induce us to place any confi- 

ence in his opinions. Mr. O'Connell is not Aristides, or he might 
acknowledge that, although a measure may bo very advantageous to 
his country, it may be very unjust. He however enforced the impor: 
ance of private enterprise, by pointing out that, in the case of Mr. 
Bianconi, he had received no support from government. Mr. O’Connell, of 
course, urged the example of Belgium and other states, and proved bis 
knowledge of the subject by asserting that there ts not a freer consti- 
tution in existence than of Belgium ! Ho forgot, bowever, to 
allude to one feature of government administration of public works ; 
that in time of war governments becomo incapacitated, and aug- 
ment, by all means, the revenues derived from these sources, while 
private enterprise has been so deadened, that, like poor Smike, it can 
never get out of its leading-strings. 

Mr. H. Grattan made a noble exhibition of Irish patriotism ; he 
said thet— 


They did not wish in Ireland for English money ; all they said was,“ Give 
us back some part of the sums drained from us by absenteeism.” He could 
prove, by documents which he beld in his band, that the amount spent out 
of Ireland in this way was not less than 273,000]. per annum. This was 
what the Irish wished for; but if they could get that, they would be content 
with the assistance of government in the undertakings now under dis- 
cussion. 


Thus, admitting this calculation of the loss by absentecism to be 
correct, and making no allowance for its annual diminution, nor for 
the difference made up in England by agricultural produce exported, 
Mr. Grattan very kindly, by way of instalment, proposes to take ten 
years’ annuity in advance, or, instead of 273,000/. per year, 2,500,000/. 
Asa part of the compensation question, this gentleman consistently 
concludes by saying that— 


It was indispensable to have English capital. The English capitalist would 
lose nothing by the outlay ; while that outlay, at the same time, would repay 
the Irish for some part of what they had suffered. 


Mr. Lucas called upon Government to come to some decision as to 
the two western lines, which, however despised, were ready to carry out. 
their plans with their own money. This gentleman proposed that if 
government were determined upon the general 4 system, that they 
should require that one half of the outlay shonld be disbursed by t'ie 
landowners of the line, and the government expenditure thus reduced. 
Mr. Lucas lauded the arrangements of the French government :— 


France als» was in advance of us in this field, having found means of 
obtaining security for the public against those effects of monopoly which so 
many here complained of. In every act (if ho might so speak) which passed 
tho Chambers, be was told there was a provision inserted for imposing upon tho 
the company a marimun of fares—that was to say, they were forbidden to 
exceed in their charges from 20 to 25 per cent. over and above a remunerating 

. For instance, if 7s. would barely dofray the expenses of carriage, they 
were unable to ask more than about 9s. for tbeir farc. 
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This certainly appears at first sight a useful and economical provision ; 
but nothing in its operations can be more injurious, for the maximum 
adopted in France is so low that while few undertakings can keep up to 
it, even those which do, offer no inducement for the further prosecu- 
tion ofsuch designs. Whilein England, however the public may appear 
at first to suffer, the large dividends obtained act as a stimulus even for 
the formation of non-productive undertakings, and this is the true 
cause of the great number of canals and other works in England, and 
their paucity elsewhere. Mr. Lucas might also have told the House 
that the French Chambers rejected last year the principle of govern» 
ment administration, and that so far from this principle having 
made progress, it received a check, 

Mr. Wyse wished to know why the line proposed should stop at 
Clonmel and go into Waterford ? 

Mr. W. Roclie inferred that the expenditure in Ireland, in the way 
of improvements, had met with most abundant returns, and he relied 
upon the increase of traffic which must result from the promotion of 
public works. Indeed the jobationists, in their ridiculous and variable 
calculations of traffic too often forget its certain increase, but treat it 
like ore raised from the mine, as if it were independent of the gold 
which is to be extracted from it. A 

Mr. Joseph Hume delivered a quantity of his usual twaddle, in which 
he appeared very much in the position of a tame tiger, which is expected 
to exhibit its ferocious propensities, and is yet kept in order by & sop in 
the pan. He vibrated like a pendulum, between his old notiens and 
his anomalous Irish position, and a most strange barlequinade was the 
result. Among other things he confessed that the house was for the 
first time called upon to undertake a general work for a mercantile 
speculation, and it behoved them to ascertain well to what extent the 
plan was to be carried. Among the useful matter which could be 
extracted from his soporification, he assured the house from his personal 
experience that Belgium was ne example to this country, for instead of 
government administration being admitted as a fixed principle it was 
only ‘adopted on an emergency, and that most of the state works in 
America were executed with English capital, and that consequently it 
was quite different in this country which supplied the money to itself. 
He believed also that England had hitherte been burthened by Ireland, 
and not as Mr. Grattan said, was indebted to her. 

Sir Robert Inglis said :-— 

As one who took also into consideration the interests of England, he should 
he glad to learn from the Hon. Member for Dublin, if he should succeed ta 
obtaining a repeal of the union between the two countries, what security would 
be given for the repayment of the proposed advance. (Hear, hear, and a 
laugh.) If there should be distinct legislatures, it was natural to expect that 
the finance department of the two countries would be separate. In that case, 
he should like to know what security this country would have for the repey- 
ment of the money, when the new Parliament should be sitting in College 
green | 


To this Mr. O'Connell replied that he would give him his own. 

Sir Edward Knatchbull observed, that he very much feared that as 
to the security offered by the learned Member for Dublin, that when 
the matter came to be considered in Ireland, some flaw would be found 
by which the engagement would be considered void, and, as he had said, 
not one penny of it would be repaid. 


Mr. Slaney showed tie advantages of Ireland as to the price of labour, 
by stating that men were glad to get employment for 8d., 7d., and even 
as low as 3d. per day. 

Sir George Strickland deprecated the government interference in 
railways ; and said that if they did this in imitation of France and Bel. 
gium, he did not see why they might not be called upon to imitate 
them in other respects, by setting up monopolies in particular trades. 
All government speculations in public works had been failures; the 
had proved so in roads and canals in Scotland and Canada, and 
would equally fail in Ireland. 


Lord Sandon remarked, that while agricultural produce was depended 
upon as traffic in Ireland, experience had proved a contrary result in Eng- 
laud. "There were many works of great public utility which could be carried 
on in Ireland, by the aid of government, with much more advantage to the 
country than railroads. Some few years ago it was proposed to grant a sum 
of from 150,000/. to 300,000]. a year for opening the resources of ten coanties 
of Ireland, by improving tbe navigation of the Shannon, but the Chaneellor 
of the Exchequer threw every obstacle in the way of the grant, and now be 
supported the present very large sum without any thing like the same proe- 
pect that its application would be successful. If government wished to 
improve the r: sources of Ireland, let them extend its water communications— 
let them give their aid in opening tbe navigation of the Suire, the Barrow, and 
the Shannon, and he was sure that the house would not be backward in 
affording the necessary pecuniary aid; but he did not think that it ought to 
support an experiment arising out of the mauia for railroads. Unless the 
picsent plan was part of a whole scheme for carrying on railroads by govern- 
meut aid iu all the British islands, he thought they ought not to take this step 
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withoat due consideration. If they carried this, he did not see how they could 
resist the claims of Scotiand for aid in similar works. 

A discussion afterwards ensued as to the conveyance of goods on rail- 
ways, in whieh Mr. Ashton Yates denied the correctness of Lord 
Sandon's views, but most unjustly, for it is a matter of notoriety to all 
connected with Meg he 

After a parting address from Lord Morpeth the discussion ended by 
the House dividing on the motion, which was carried by 144 to 100, or 
by a majority of 44; but it is considered that the success of this experi- 
ment is not such as to induce the ministers to persevere. All farther 
measures are now delayed until after Easter. 

We need scarcely say that nothing has occurred in this debate to 
alter the views that we have maintained throughout the discussion ef 
this question, in which for a long while the Times and ourselves were 
the enly parties engaged in epposing its injurious consequences. Every 
thing has tended to confirm us in the impression that it is as unwise as 
it is uncalled for. This is not a question of money, but of principle ; 
not one of so masy millions, but of the moral prosperity of the empire; 
and while we may regret any support which we may give to this inno- 
vation. Ireland, however apparently benefited, cannot fai] to be in- 
jured by that genuine deprivation of resources, the incapability of 
availing herself of them. Indeed, if we wished not to treat Ireland as 
an equal, but as a subsidiary provinee, we could not do better than to 
imitate the old Roman policy of enervating those whom we wish to 

in chains. Quem Deus vult perdere prius dementat. As regards 
its financial bearings, experience has but too well impressed Hed us 
the frailty of the proposed security, and the much more probable con- 
tingency ef having to disburse the ey from our own sources. Ire- 
land can urge no moral daim to this ruso in the general 
revenues, for instead of bearing an equal egree of taxation, she is free 
trom many of the burdens to which England is subjected for the advan- 
tage of the sister country ; and we cannot but impress both upon Irish 
and English the impolicy of a measure which, both in its moral and 
financial bearings, is equally unsupported by sound reasoning or com- 


pensating advantages. 


MODELS AND DESIGNS FOR THE NELSON 
MONUMENT. 


If not particularly satisfactory in itself, this competition has been 
attended with one exceedingly important result, one that is likely to 
prove an effectual step towards a better and more trustworthy mode of 
Hokage in future upon all simifar occasions. The designs for the 

ouses of Parliament were exhibited subsequently to the final decision 
on the part of the commissioners ; those for the Nelson Monument 
after the premiums had been awarded by the sub-committee—but, for- 
tunately, in time to admit of their judgment being reversed, when, 
instead of ratifying it, the public voice protested against it. So far 
there is very great room for congratufating ourselves on the precedent 
thus furnis A. and which we may reasonably anticipate will henceforth 
be followed, with this prevent upon it, namely, that the public 
will be admitted to view the models and drawings before any premiums 
be awarded or any selection made.  Gladly, therefore, do we hail what 
hes been done in regard to the present competition as a most favourable 
augury. If, in the first instance, no very great judgment was shown, 
there tad been no unfairness, no obstinacy, no selfish determination to 
abide by the choice originally made ; or if such determination existed 
anywhere, it has been quashed by a counter-determination emanating 
from some higher and more honourable quarter, But for the circum- 
stance of the designs being exhibited, and public opinion attended to, 
tbe whole business would have been settled, as hitherto, behind the 
curtain, and almost the first positive information we should have had 
in regard to the matter would have been the preparations for carrying 
into effect the design to which the first premium has been awarded. 

In regard to the premiums which have been bestowed, we will say 
nothing, except that that part of the business liolds out a most whole- 
some caution against any similar precipitancy for the time to come; 
because it is in itself hardly worth a moment's consideration in come 
parison with the most important point—the laudable resolution evinced 
to obtain, if possible, such design as shall be in every respect creditable 
the arts in this country. 

Sincerely do we congratulate professional men, both sculptors and 

tects, on what has now for the first time eccnrred. It is true they 
bare been turned back like sehoolboys, and sent to get their tasks 
better ; and so far it must be allowed to be somewhat mortifying to the 
actual competitors. Still we congratulate the profession as a body ; 
becanse that very circumstance atfords proof how much importance the 
public attach to the matter, whereas the time has been when the public 
would not have troubled their heads at all about it. Farther we most 
heartily congratulate them, because should the system thus begun be— 


as we devoutly hope it will—persevered in, there is now an end to all 
favouritism, all jobbery and jobbing. There will be fair play fer talent, 
because when manifested it must be nopee e all events, it eannot 
ibly be thryst into the background by any mancuvring; to say 
Dind of the responsibility which those with whom selection resta, 
would find attach to them. Hitherto such responsibility hae not 
existed; we may in many cases suspect that there has been either a 
very great want of judgment, or else very undue partiality, unless we 
choose to suppose that, unworthy as it may be, the design adopted was 
nevertheless the best among those offered for selection. Could we 
beheld all the designs sent in for various buildings, and compare them 
with the buildings respectively executed, we should, no doubt, in many 
instances be filled with utter astonishment. Fer all general competi- 
tions the invariable rule ought to be a public exhibition beforehand, 
whence a certain degree of responsibility on the part of the judges 
would follow as a matter of course; while fer limited competitions, 
that ia, where a certain number of architects are applied to for designs, 
each competitor should be tely examined before a committee, 
and called upon to explain thoroughly all his drawings, and his ideas of 
the subject, and also to answer whatever questions may be put to him. 
We have spoken somewhat more at length than we intended, upon 
what, after all, does not belong to our subject as that of the exhibition 
itself. In considering this we shall be comparatively brief, because, 
even were the whole matter not now in aboyanee, and were it not 
therefore likely that many of the designs will come under our notice 
again in an amended form, we are not prepared to give our readers 
what we should consider a full and accurate review of the majority of 
snbjects after repeated examinations of them. We therefore profess 
to do little more than record our impressions at one or two visits, 
singling ont for mention a few of the notabilities. Now, although we 
do not mean to deny that several of the models and designs exhibit 
great mcrit, many good ideas, and mnch beauty, in parts, we must be 
allowed to acknowledge there is hardly a singlo one we sbould wish to 
see adopted without some further modification, Among the models 
there are some very beautiful, considered as modele, and as these con- 
sist chiefly of sculpture, they would be novelties, for at present we 
have no public embellishments of the kind, except single statues, and 
those for the most part on a very moderate scale. On that account we 
should be inclined to give the preference to something of the kind; 
more especially as it would be least likely to interfere with the sur- 
rounding buildings. As far, however, os regards adaptation to the 
particular site, wo are not furnished with any mcans of judging what the 
effect would be except in one or two instances, where a perspective view 
accompanies the model, showing what would bo its appearance when 
executed on the proposed scale, and beheld with the aetaal architectaral 
back-ground there would be to it. Now, we think it ought to have 
been made a condition that every model should be accompanied by 
such view, both because models taken by themselves, except of mere 
pieces of statuary, are apt to be fallacious, and because they overpower 
drawings, and render it exceedingly difficult to judge fairly between 
two designs shown by such very opposite modes of representation. 
It was, besides, a very great error not to cstablish one uniform scale 
for the designs—perhaps one for the drawings and another for the 
models; had which been done much inconvenience might have been 
obviated. It has been suggested in some newsps we mistake 
not, tbe '* Atlas"—that with regard to the models it would bave been 
advisable to have had them on the same scale, and then placed succes- 
sively for examination in the centre of a model, showing the fronts of 
the buildings around Trafalgar-square. ‘This would certainly have 
afforded a most satisfactory test of their effect, aud their adaptation 
to the site itself; while it would, we suspect, in more than one in. 
stance have saved 1he competitors considerable expense, incurred by 
the models being on a considerably larger scalo than would then have 
been admissible. And in regard to the cxpenso which the competitors 
have been at, we will here remark that we do not see what that has at 
all to do with the matter. Some one has computed that tlie gross 
amount cannot be much less than 7,500 guineas. Be it so—what 
then ? each individual contributes towards it not one farthing more 
either of money or time than he would have done had it been only a 
tenth part of that sum. Therefore, as an individual, he bas infinitely 
less reason to complain than if he had fewer associates 1n his mis- 
fortune, Every one knows beforehand that but one design can be 
actually adopted, and surely it cannot be one whit more galling to be 
one of the hundred and forty-nino out of a hundred and filly, than one 
of the nine out of ten. Talking of tho aggregate amount, the * snm 
TOTTLE of the whole,” as Hume says, is all stuff. Besides, there are 
not a few designs which we think could have cost nothing at all, 
except a shilling’s worth of paper aud couple vf hours of time. i 
Among the models, that by Mr. T. Woodington, No. 8, struck us 
as recommending itself by its graceful simplicity, and the pleasing 
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eontrast in composition produced by the four recumbent figures npon 
lefty socles. projecting out diagonally from the central mass or pedestal. 
Executed upon a commanding scale, this design would form an im- 
posing object in the centre of the square, without at all interfering 
with the surrounding buildings, Nevertleless we conceive it would 
have been greatly better, would have been mure appropriately charac- 
teristic, and possessed withal greater novelty of form, had there been 
only three figures, emblematical of the three grand victeries of the 
Nile, Copenhagen, and Trafalgar, forming the three points of a trian- 
gular plan below, the principal one of which, or that allusive to the 
battle of Trafalgar, should be facing towards Charing-cross; which 
disposition would accord exceedingly well with the oblique line of the 
houses, right and left, forming the embouchure into Parliament-street. 
To say the truth, we were not a little surprised at finding that in not 
one of the designs—not one, at least, which we observed—has the idea 
been adopted of indicating the three memorable victories, by a corre- 
sponding number of points in the composition ; although it might have 
been accomplished various ways, and apart from its significancy, with 
exceedingly good effect. — $ 

On the subject of Mr. Baily’s model we need not say much, as we 
agree in the opinion generally expressed as to its merit as a graceful 
assemblage of scu:.pture, save to remark that, though abstractedly con- 
sidered, it is exceedingly tasteful, it seems deficient in energy of mean- 
ing. A similar remark applies to that by Pitts, which, while it 
exhibits much talent and mastery as a piece of sculpture, is too enig- 
matical for the intended purpose. No. 38, by Westmacott and Nixon, 
has great merit as it is, yet would be improved by being somewhat 
simplified. And in No. 40, hy C. H. Smith, there is considerable 
cleverness and originality; yet thie, too, would, in our opinion, be 
improved by hollowing out the blank arches on three sides of the base- 
ment, so as to convert them into recesses for the figures, which are 
pow merely placed before them. Very likely this would require some 
further modification of the whole of the lower part, so as to obtain 
sufficient depth for the purpose, yet very little difficulty, we conceive, 
would attend such alteration. Mr. E. J. Papworth’s design, No. 36, 
a column on a perforated rock, within which are figures, would, on the 
contrary, havo been better, had only the sides of the rocks been hol- 
lowed out. 

We do not profess to anderstand Mr. Patrick Park’s model, nor 
have we seen his explanation of it, wherein, we are informed, he speaks 
at length of tbe “ principles” which directed him in designing. Very pos- 
sibly it may be replete with meaning, or what is intended as such, but 
it is certainly far too recondite; and therefore, as a design, it struck 
us chiefly as a strange array of figures posted about, which jumbled 
appearance is farther increased by a number of huge lions walking in a 
circle round the whole. Whatever ingenuity there may be in the ideas 
intended to be thus expre:sed, the result is any thing but a happy one, 
which remark applies to several other designs wherein parts or orna- 
ments, intended to bave a symbolic meaning, produce more or less 
awkwardness of form. However appropriate the ideas attempted to 
be conveyed may be in themselves, they had better in all such cases be 
abandoned, if they cannot be reconciled with beauty of form— with 
either picturesque or architectural effect. It is poor satisfactiou, 
when we look upon incongruous whims, to be told that they are in- 
tended to indicate such or such qualities and circumstances, especially 
as, after all, merit of that kind, unless accompanied witb refined artisti- 
cal fecling, is of too fantastical a kind. Most unquestionably the 
mind ought to be satisfied, but at the same time the eye ought to be 
satisfied equally well—certainly not offended. 

While considered as a model, that by Salvin and Smith, is one very 
striking in point of size, and exceedingly beautiful in execution ; it is very 
far from recommending itself as a design, being an ornamental structure 
in an exceedingly florid but impure style of architecture, and, therefore, 
on that account alone would be highly exceptionable for such a situation 
as the centre of Trafalgar-square, where it would be altogether out of 
keeping with the other buildings, and would cause them to appear more 
naked than they doat present, while xi in turn would occasion it to 
look whimsically grotesque in taste. Tle same observation applies 
even still far more forcibly to the design, No. 44, with the motto, 
* England expects every man will do his duty." . In this drawing 
extraordinary diligence lias been employed in producing an assemblage 
of all the most licentious caprices of the Italian school, at its most 
corrupt period. It is an Italianized pagoda, bedizened out from top 
to bottom with as much architectural tinery—such as it is—as could be 
crammed into it. It is the very quintessence of that gorgeously bad 
taste which is now gone out of vogue, even in Italy itself; and as a 
mouument to Nelson, Gibbs’s church in the Strand, would be about as 

riate. 
Bi ee are others who have proposed buildings, and not merely orna- 
"mental structures, but such as, if executed, would totally change the 


character of Trafalgar-&quare. Among the rest is Mr. Haydon, whese 
design—forming a most singular contrast to the one we have just been 
speaking of—is for a plain Grecian-Doric building with a portico, and 
forming, within, a large hall, divided into two se e WE ety by 
columns, each ef which would be lighted from above, and decorated not 
with fresco paintings on the walls, but large historical pictures in frames, 
commemorating different events in the life of the hero. Whatever else 
may be thought of such ideas, it is characteristic enough :—' Vous etes 
orfevre, M. Josse, et votre conseil sent son homme qui a envie de se 
defaire de son machandise.” What may be the proposed dimensions 
we are unable to state; yet either it would be an insignificant little 
edifice planted by itself in the centre of the square, or if as lofly as the 
buildings around it, so large as to block up the square, and cut off the 
view of St. Martin's church, and the National Gallery, from Cockspur- 
street and Spring Gardens. 

No. 89 is another whimsical piece of absurdity, the author of which, 
however, has had the discretion not to reveal his name; whichzisthe only 
sensible thing he has done, for the design itself is neither more nor less 
than a square campanile in the Italian style, divided into several 
stories; but whether a statue of Nelson is imprisoned in any part of the 
inside, we have not tlie means of saying. , 

There are not a few other extravagances—things without the slightest 
mark or likelihood, and which are only curious as displaying poverty of 
invention, sterility of imagination, d exquisitely taste; things, in 
short, at which the sub-committee must have stood aghast ; although 
their oddness must, at the same time, have extorted from them cordial 
smiles, though not of approbation. Not so No. 116, that being, at all 


: events, no laughing matter, for a piece ef more egregious dulness than 


that strange house-front design does not present itself in the whole 
exhibition. 

Well, of course the authors of all these deplorable performances 
wil now retire; and many, we have no doubt, will pow be 
able greatly to improve their designs, should not entirely fresh 
ideas occur to them. One of the best of thoxe in which a column 
forms the principal, if not sole feature, is No. 102, by Marsh Nelson, 
the perspective drawings accompanying which are remarkably clever. 
This design proposes that the whole of Trafalgar-square should be 
raised to a uniform level, forming a balustrade terrace, with a spacions 
flight of steps towards Charing-cross. Still we are of opinion the 
better mode would be to obtain a level by sinking the ground on the north 
side, instead of raising it on the south, so as to convert the road in 
front ofthe National Gallery into a terrace, elevated above the area of tbe 
square, by whicli means that building would acquiro apparent loftiness, 
atleast of situation, while the view of the square would not be obstructed, 
as by the ground beiug raised it would be, from Charing-cross. If we 
mistake not, this is proposed by Mr. Goldicutt’s design, which is so 
far worthy of being adopted ; though, as for the design itself, which 
is for a huge globe, with Nelson standing on the top of it, we cannot 
say that itis at all to our taste. Among the more eligible designs is No. 
86 by T. H. Nixon, a bold, sepia drawing—hung rather too high— 
exhibiting a statue and richly-ornamented pedestal. There is also 
much to admire in No. 42, by T. Bellamy, fur simple elegance of taste, 
although it perhaps falls as much too short of adequate decoration, as 
a great majority of the other designs err in being overloaded and 
crowded with it. 

The subject itself is undoubtedly not a very easy one ; nor is it the 
least difficulty attending it, that artists are left entirely to their own 
ideas, without anything to guide them, upon an occasion where the 
only existing precedents are confined to insulated monumental 
columns; still we trust that, though repulsed, they will not sit dowa 
in despair, but that some one will yet produce a design tbat shall 
obtain the general suffrages of the public, and of artists themselves. 


SCHOOL OF THE ANTIQUE, 
MARGARET STREET, CAVENDISH SQUARE. 


We took the opportunity of attending some of the lectures on anatomy, by 
Mr. S. T. Fisher, now in course of delivery at the School of Design, in 
Margaret street, and we cannot but express our unfeigned gratification at the 
manner in which they are conducted. 

We have never heard a lecturer on this branch of the arts, who, possessing 
even greater talents and acquirements, afforded such a clear view of the sub. 
ject as was presented by Mr. Fisher. He seemed to give up all that deep 
research and extensive knowledge, which he evidently possessed, to devote 
himself to the inculcation of bis instructions in the plainest manner, and tbe 
youngest student could not have left the lecture-room without having under- 
stood a subject, which men of greater name can only embarrass and confess 

These instructions were illustrated by most able drawings, casts, akeletons, 
and the living model, and were conducted with a completeness w of an 


institution, which both in system and material advantages has hardly it 
parallel in London, : T S i 
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ON THE MEANS GENERALLY EMPLOYED FOR 


REMOVING RUINOUS BUILDINGS. 


We possess many books which contain every information regarding 
the construction ot buildings—from the laying of their foundation-stone 
up to the completion of their minor details, We are, however, not so 
well informed as to the method of taking these buildings down when 
they become ruinous, although it is often a more difficult operation 
thas their erection; and the advantage of being possessed of information 
«n this apparently out-of-the-way subject is really greater than a 

eral observer is inclined to believe, more especially when it is con- 

sidered that many of the houses lately erected have sprung up in an 
incredibly short space of time, and have been constructed of materials 
not calculated to withstand the vicissitudes of our tempestuous winters, 
nor to resist the effects of any sudden accident. It seems to us that 
the authorities of all large towns should be prepared with means for 
removing the walls of such buildings when they happen to be suddenly 
deprived of their usual support by fire, or the failure of any of their 
parts : and yet, so far as we are aware, no attention whatever has been 
devoted to this subject—and it is on these grounds that we venture to 
offer a few remarks on the methods generally employed on such 
occasions, ] 

In situations where the erection of scaffolding is inexpedient, the 
methods commonly resorted to are those of pulling down the walls 
en masse by means of chains, and of blasting with gunpowder. 

We have seen the first of these methods often put in practice, but 
never with such signal want of success as about two or tliree years ago, 
where a gable wall of rubble masonry, about 50 feet high, 150 feet 
broad, and perhaps 2 feet thickness, had to be removed. Although 
forty or fifty persons were engaged pulling and tugging at the end of the 
chain, prefacing each effort with a nautical shout, which they seemed to 
expect would materially contribute to the efficiency of their exertions, 
they seldom pulled down considerable masses, and never succeeded in 
disturbing the equilibrium of the whole mass. There was, indeed, one 
cause that operated strongly against the success of the experiment, 
which was, want of keeping time with the oscillation of the mass. 
Whenever the wall was thrown in the least degree from the perpendi- 
cular, the chain should, of course, have been pulled in concert with the 
vibrations, which, being always increased, would at last have thrown 
the centre of gravity of the greater part without the base, and the 
whole fabric would then have fallen to the ground. But instead of 
being pulled by a band of trained men, the rope was subject to the con- 
troul of the whole mob, who, by never pulling in concert, rendered 
their exertions worse than useless. After much time had been lost in 
these fruitless attempts, blasting was tried with perfect success. To 
those who had never witnessed the effects of gunpowder employed in 
such a way the plan appeared more hazardous than experience after- 
wards proved it to be, br not a stone was? thrown ten, or, at most, fif- 
M the bottom of the wall, and in no instance where it has 
been tried have we ever seen stones scattered to a greater distance. 

From this account it will be seen that blasting ie by far the most 
efficient and safe agent tbat can be employed in levelling ruins. Had 
the wall been thrown down by a system of pulling, the stones, from 
the impetus acquired in falling from a vertical to a horizontal position, 
would have been scattered and thrown toa great distance, at the 
manifest risk of those who were below, and;of the neighbouring 

onses, 

In blasting, the lower courses of the masonry are shattered, and a 
shock, sufficient to disintegrate, and, sometimes, even bodily to lift 
up the superincumbent mass, is propagated from top to bottom. The 
dangers to be apprehended are, first, the possibility of one or more of 
the stones being thrown to some distance ; and, second, the possibility 
of ouly some part of the lower courses being blown out, while the 
retosinder ia left; so that the wall is apt to turn on that de asa 
centre; in which case it may appear probable it would fall iu the 
direction in which there was no support. 

First —The danger of one or more of the stones being thrown to a 
distance seems a probable onc; but, in so far as our observation has 
gone, this has never occurred. The action in blasting a solid mass of 
Tock, is different, we think, from blowing up an artificial concrete-like 
masonry ; for, in the one case, the gases formed by the explosion have 
no room to expand themselves, unless by rending the compact rock, 
whose particles are cemented in the closest union; while, in the otber 
case, there are numerous fissures, affording much greater room for 
expansion, 

Second, — The second danger is little to be dreaded, as the whole of 
the lower conrses are always either completely removed, or else so 
shattered as to yield to the slightest pressure. But fn every case 

bas come uoder our observation, the wall itself hus been af least 
phi disunited from top to bottom, by the shock resulting irom 


Although we can easily conceive the ibility of either or.both of 
these aceidents occurring, still we think ourselves ectly justified 
in decidedly recommending blasting in preference to the other methods 
we have alluded to. We do so, not because we have arrived at that 
conclusion by any reflection on the subject, nor yet because we have 
heard it praised by those whose opinion, as practical men, is to be valued, 
hut because we have ourselves been witnesses of its effects. 

It must, however be observed, that without judicious superintend- 
ence, this powerful instrument (like all others) may, from incautious 
apilication, prove in the highest degree destruetive. im. ite effssta. 
Prudence in the selection of situations for the bore, and caution in 
charging and firing are indispensable requisites for safety; and even 
where attention is paid to all these essentials many unforeseon circum- 
stances may, no doubt, occasion what all possible care could not 
prevent. 

We may state, in conclusion, that although some may consider the 
removal of ruinous walls as not an operation in which engineers or 
architects are ever, or at least often, to be engaged, we think that 
ought in no way to make these remarks the less important; for any 
sudden accident may reuder peremptory measures necessary, aud upon 
the success of these measures valuable property, and even humsa 
life, may depend. ; 


PANORAMAS OF ROME AND THE COLISEUM. 


The two subjects now exhibiting in Leicester-square have claim 
upon our notice, as being of considerable architectural interest ; the 
one as a general representation of Rome, showing allthe buildi 
visible from the tower of the Campidoglio, on which the spectator 1s 
supposed to stand ; the other, of that wonderful fabric, the Coliseum, 
whose interior, with its arena, is shown as beheld from the top of its 
walls at its southern extremity, whence the eye also looks down upon 
the neighbouring arch of Constantine, and several other edifices. 
Although the smaller of the two, and of.less variety of interest in its 
subject, this painting is more striking and captivating than the other, 
in regard to scenic effect and the illusion it produces. It conveys a 
most perfect idea—at least us perfect as can be obtained from the 
single spot to which the spectator is fixed—of the structure in its 
peant state, of its prodigious massiveness, and of the ancient 

oman brickwork of which it is composed. The look of reality is 
quite astonishing, and the more we contemplate the building, or 
parts of it, the more does it increase. Yet it is puzzling to acoount 

r the extraordinary relief, there being little of positive shadow, 
since even the parts on which the sun does not fall are shown as 
distinctly as in ordi daylight, owing to the strong reflection 
which renders their local colouring visible in all its hues. The other 
view is not so remarkable for this deceptive quality, for though ad- 
arr executed it has not so vivid an air of reality, adag dnd ern 
painted ina lower key. Perhaps, too, something may be, owing to 
the subject itself, as being less favourable to illusion.. Still there are 
parts of prodigious effect—for instance, the two side buildings or 
wings of the Campidoglio, immediately beneath the spectator, seen 
as he looks down upon them from the tower in the centre one. 
Again, the dome of the small church, close by Trajan’s column, is of 
most forcible relief. By specifyimg these instances, we do not mean 
to say that the rest of the picture is not so well painted, but the two 
buildings we have mentioned, being much nearer than most of the 
others, of course show themselves more distinctly. St. Peter's is too 
remote to be & principal architectural object; but in & view taken 
from the Castle of St. Angelo, both that and the Vatican would be 
very prominent objects, and occupy & considerable portion of the 
scene. In our opinion, such other general view of Rome would be 
—we will not say worthy of Mr. Burford's pencil, since of that there 
can be no doubt—but eminently attractive to the public; noratall the 
less so, because preceded by the one he is now exhibiting. 


ISOLATED HARBOURS OF REFUGE. 


In the last number of the Engineer and Architects Journal, p. 85, 
Mr. Rooke remarks that, as there is no tidal scour provided for the in- 
terior of Mr. Tait's isolated harbour, although shingle could be dis- 
posed of along shore, “ might not,” he says, “ silt eventually choke up 
such a harbour ?” 

Why, the very same remark might, with nearly equal propriety, be 
applied to a wet dock. Water admitted into a dock or harbour, must 
be pure indeed not to deposit while there, in a state of comparative 
rest, a sediment of earthy or other matter in twenty or thirty years 
time. This of course was to be anticipated. It is obvious, however, 
that there can be no difficulty in removing such silt by dredging, or 
otherwise, at no great expense, wheuever it shall be found to be incon- 
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venient; and it is important to observe here, that the process of 
dredging can be carriedgn in the harbour during all hours and during 
all times of tide, until finished, without interfering, in any shape what- 
ever, with the essentia] purposes of the harbour.* Vessels are neither 
interrupted by it in coming in, nor in going out. "The mouth of the 
harbour, if properly carried out, as it ought to be, into deep water, is 
kept free and open, and accessible at all times and in all weathers. It 
would be a very different affair, however, if, instead of the scouring 
power being confined and directed towards the rear of the harbour, as 
designed by Mr. Tait, it were allowed to cross the mouth or entrance 
of it, as at Dover, &c., and a bar of shingle or sand allowed, in conse- 
quence, to be formed there.T 

Mr. Taits principal object is to prevent the shingle moving, as it 
does, along shore, from getting into, or even near the mouth of his 
harbour. This he proposes to accomplish by facilitating the passage 
of the shingle along shore and in the rear of his harbour, and as far as 
possible from its entrance. He has, therefore, studiously avoided all 
tidal or apy other scour whatever within his harbour. 

Mr. Rooke next says, “ The uncertainty of the plan,” (Mr. Tait's 
isolated barbour,) “ its obvious expensiveneas, its distance from the 
shore, and an exposed locality, however ingenious and able the scheme 
may be, involves objections which are more easily started than answered.” 
If these remarks have special reference to the formation of a harbour at 
Hastings, they may perhaps be, in part, true, It is quite impossible, 
however, to form any decided opinion on tbis point, without being 
well acquainted in the first instance with the whole locale of a place : 
its tides, currents, prevailing winds, soundings, line of coast : its ex- 

projections, or sheltered indentations, &c. 

In order to have the mouth of an isolated harbour in a sufficient depth 
of water, so as to be accessible at all times of tide, such a harbour at 
Hastings, would, very possibly, require to be carried out to some 
distance from the shore, and consequently to an exposed locality ; 
attended, of course, with a certain proportionate increase of expense. 
But, as to its “ certainty," Mr. Rooke may be assured, that its certainty 
would depend entirely on the strength and distribution of the materials, 
and workmanship, &c. used in its construction ; and would be totally 
independent of the principle upon which the harbour is designed. The 
‘‘ certainty” involves a mere matter of judicious calculation of the 
strength and disposition of certain materials capabie of resisting certain 

ermanent and probable forces. As to the “ expensiveness" of such a 

bour. Mr. Tait has never upheld his harbour on the score of its 
cheapness. Quite the contrary. But at the same time, there might be 
situations found, perhaps, (were that an object,) where an isolated 
harbour could be constructed as cheaply as any other. However, it 
must be allowed that in ordinary circumstances, his harbour is much 
more likely to exceed, than to fall shert of the expense, at which 
harbours, at the debouchure of a stream, might be constructed en the 
old and exploded system of scouring by means of backwater, &c. 
Cheapness is not, in fact, the object aimed at. The chief object, in 
view, is to have a harbour, at a fair adequate expense, which shall not 
be liable to be closed up by a bar at its entrance, and be thereby 
rendered inacessible in the hour of need; but such a harbour as shall be 
open to receive, and shelter, and protect vessels, in distress at all times 
of tide, and during all kind of weather. SENA 


(The result of Mr. Tait's advocacy of the doctrine of isolation, vol. i., 
p. 837, bas certainly been to insure its general reception as a principle 
of science, and we have no doubt that it will eventually be employed 
both extensively and beneficially. Mr. Rooke's communication has 
suggested a new feature, the construction of a barbour by a series of 
experiments, and it presents many useful points. There is little doubt 
that in Mr. Rooke’s plan, vol. 2, p. 85, S. W. winds would produce 
a ground swell, oras it is called in the Channel Islands * a race ;” but that 
is only oue side of the question, for harbours are in this respect of two 
kinds, either of general refuge, or shelter against prevailing winds. To 
provide shelter against the S. W. winds, we should recommend that in 
the harbour F, the entrance N should be stopped, and another epened 
at B, and ifn the east groin A might be removed to G. With 
regard to the question of the silt, we cannot take upon ourselves to 
decide, as that will vary according to position ; the facts brought forward 
by Mr. Hyde Clarke prove the accuracy of the principle, although we 
have not yet sufficient data to ascertain whether the same results would 
be obtained upon the sandy coasts of England as in the depths of the 
ocean. By the progress of science, the engineer may be furnished with 


* This ia very material] to be kept in mind. 

+ Every time that such a bar is formed, it is obvious that the harbour becomes 
thereby useless; and such a bar may be formed in one tide; and no sooner removed 
than formed again by the very next fide. But it cannot be removed at all at Dover 
during the whole pe: of neap tides. It can only be removed the height of 
spring tides. Bo much for depending on the effect of culverta. Tbe harbours on the 

uth Eastern coast of this great maritime uation ought to be independent of any such 


power greater than is conceivable at present, and we have pointed out 
in our present volume, p. 38, the manner in which the success of Mit- 
chell’s screws may be brought to bear on this important subject. One 
useful lesson we may learn from this discussion, that engineering is not 
n mere matter of bricks and mortar, and that as there is no book from 
which we cannot learn something, so there is no fact, however trivial, 
which does not belong to the domain of science.—Ep. C, E. & A. J.] 


NELSON MONUMENT. 


Sin, — Having carefully observed tbe marvellous inequality of 
talent manifest in the designs sent in competition for the Nelson 
monument; and that, with a few splendid exceptions, those men who 
take anything like rank as artists or architects in general eetimation, 
have considered this contest of skill as beneath their notice, and left 
it for those who have higher feeling «and less conceit, as well ‘as for 
mere aspirants to engage in; I have asked myself how or why it has 
happened that a call which ought to have aroused the most torpid, has, 
upon the whole, been so unproductive ? And I cannot but think, that, 
gloze it how they will, a mean and sordid pride, a trembling, lest, by 
some mlschance, an unknown man should pluck the honour from their 
brows ; or, mayliap, a more selfish spirit still, has actuated them. 

As an Englishman, I deplore that talent, which is known to exist, 
should thus miserably extinguish itself; and whatever be the result of 
this competition—be the design whieh is to have the first premium 
executed or not—as an ishman, I do hope that some more ade- 
quate mode of eliciting the talent of the country will be devised. 

In this case, the committee began by aeting with the best and 
noblest feeling. They advertised for designs. Their only error—and 
pardonable indeed it was—consisted in not at once defining what 
species of monument they wished. Still, they left the road open; | 
and so fair an invitation would have lured many to try, confident that 
if tkeir designs were best, they would not only have the bonour, but 
the profit of its execution. Some evil spirit, however, affected the 
committee, and tbeir first right step was followed by a wrong one. 
They again advertised, and offered premiums, This was bad enough, 
but they made ít still worse, by adding, ‘‘ but no further reward will 
be given;" thus distinctly and unequivocally giving the professions 
occasion to infer, that, however good the design, however honourable 
the successful man might be, he was not to execute his own work, bat 
that some other man was to be fattened on the honey which his labour 
was to create. 

I, sir, have not the honour of being an artist; I may not be so 
sensitive as men of genius are apt to be, but that was my inter- 
pretation of the words immediately that I saw them; and I doubt 
not that others felt the same, and that their emulation was palsied by 
it. Had not this been done, and had ample time, in the first inatance, 
have been given, instead of driving artists to work upon the crude first 
conceptions, that their designs might be ready in about ¿wo months, 
and theu adding stz months more, I quite expect that a greater 
number of good designs would have been sent in. Rely upon it, sir, 
the wreath of fame has more and better followers than the puree of 
wealth; and be assured that many of the competitors were more 
incited by the hope that, notwithstanding the ill omen, they would be 
chosen to conduct their own design, than by the expectation of so 
much cash in hand. I cannot and will not doubt that the committee 
were actuated by the best motives in what they did. I only point out 
what I conceive to be the evil ef their so doing; and, having done so, 
may I venture to propose, through you, to the public, that, in the 
event of other competitions being required, a middle course should be 
taken; whicb, while it may, to a great extent, securo the efforts of 
men of high rank, will not shut out others who may be equally 
talented and equally honourable, although not equally known to the 
world ; and thus I would say:—Let a committee select a dozen 
artists or architects of good repute, and covenant to pay each some 
certain sum, sufficient just to cover the manual labour of making their 
designs, and engage to employ the successful artist to execute bis 
work. In addition to this, fet them advertise for designe, offering no 
definite premium, but promising that, if one of such designs be chosen, 
they will reward the author; and, if he produce provf of his eon- 
structive skill and integrity, they will also employ him to complete 
the work. It appears to me, sir, that, by so doing, a committee 
would not only secure good designs from men of high standing, but 
have a fair chance of eliciting unknown genius, and that, in such a 
Manner, as no man of good feeling, however high his professional 
rank, could object to. There is one point, however, I would 
beg to impress upon committees—that, on no account shoald 
they admit drawings finished in any other than Indian ink of 
sepia. They should be neatly outlined, and the shades lightly wasbed 
in, and free from any of those dabs and touches, which are aot only 
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untrue to nature, but give a meretricions effect to designs which are m 
themselves valueless. If it were not so, how do these very dabs, stain- 
ings, and sharp touches make “ a landscape of a post ” I would next 
fallow the example of the committee on the designs for the Nelson 
monument ; first adjudicate upon them, and then admit the competitors 
and the public to view ; for I am quite assured that, let artists sa 
what they will, the publi as a mass, are the best judges. Individua 
may think oppositely, but a large number of conflicting opinions in 
some strange way neutralise each other, so that in the result the de- 
cision of public opinion is generally that which is most consonant with 
propriety and justice : and even if public opinion were erroneous, such 
a course would tend much, if not altogether, to remove those suspicions 
of favouritism, and forestalled judgment, which in many instances, it is 
to be feared, have been but too well-founded. I am quite aware that 
other practices than those of prejudgment exist, and practices against 
which nothing can guard but the utmost carethat committees shall con- 
sist of men of honour. It is quite within their power to give one public 
set of instructions, and privately to give some favoured artist more 
detailed information. It is quite practicable to send for an artist after 
the designs have been sent in, and direct him to make certain alterations 
which shall improve his drawings or his model. These are dishonour- 
able acts which, like other dark deeds, often betray their perpetrators ; 
and they fall deeper than ever they rose higher in consequence of them. 

Such practices must in process of time prove their own correctors, 
and so that artists be but true to themselves, and every individual strive 
to keep his own honour immaculate, it will not be long before generous 
competition shall raise this portion of the repute of Britain, and rank 
lier as high in art as the efforts of Nelson and Wellington have placed 
her in naval and military renown. 

I have the honour to be, yours, &c., 


OMEGA. 


BIRMINGHAM ND GLOUCESTER RAILWAY ENGINES. 


Worcester, 8th March, 1839. 


Sia,—In No. 18 of the “ Civil Engineer’s and Architect’s Journal” 
lor Marci. 1839, at page 116, you volunteer an editorial paragraph, 
conveying reflections upon the Birmingham and Gloucester Railway 

mpany. s 

Had Eit referred to the reports of the last half-yearly meeting of this 
company, held on the 12th February, which reports were published in 
the Birmingham and also in the Gloucester journals of the same week, 
you would have seen a correct statement of those facts upon which 
yout comments referred to have been erroncously made. 

The facts are, that Mr. Norris, a locomotive engine-maker of high 
reputation in America, has engaged to send upon trial to England a 
locom.tive engine, which shall perform a much greater amount of work, 
under certain specified conditions, than engines of similar class and 
expense are at present performing upon the railways of this country. 

If this trial succeed, agreeably with the stipulations and to the satis- 
faction of the company’s cngineer, the company purchase the engine. 

lf the trial does not succeed, Mr. Norris pays the expenses attendant 
on the trial, and the company remain in the same situation in point of 
expense as that which they held before the trial was made ; that is, 
ne pay for nothing. 

„The company engage to take ten engines in all under the above con- 
ditions, which are applicable to each engine, as each arrives from 
America, 

Having now given you the facts, allow me to add, in reply to your 
comments :—The Birmingham and Gloucester Company do expect that 
Englishmen will support their projects so long as those projects bear 
out the priaciple of procuring the best possible article at the least 
possible cost,—no matter whether the cost be paid to an American for 
engines, or to a Norwegian for timber, the latter being a process by 
which (to use your own phrase) “ the money subscribed goes out of the 
country,” under the sanction of numerous railway companies, who 
appear hitherto to lave escaped your condemnation. 

The Birmingham and Gloucester Company do not “ expect that the 
public will have any confidence in the safety" of these American 
engines, until they shall have been subjected to the trial above referred 
to, which will fully prove this point; but the public may probably be 
aware of the broad fact, that safety, so far as the results of locomotive 
gines are concerned, is upon a par in both countries, and both the 
publie and yourself will, I have no doubt, cordially rejoice in the 
adrancement of practical science, which the results of these trialy, if 
suecexsyul, will evince. 

l apologise for trespassing thus on your space, and am, Sir, your 


obedient, 
W. S. MOORSOM, ENGINEER. 
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THE ROYAL EXCHANGE. 

Sia,—ls it possible that there can be any truth or approach to truth 
in the following paragraph, which I quote from the “ Sunday Times,” 
where the * Morning Advertiser" is named as the authority for it? 
* We are happy to learn that Mr. Baily's design for the New Royal 
Exchange is that which is to be adopted. The Gresham committee 
have at leagth yielded to the views of the Chancellor of the Exchequer 
onthe subject. Mr. Baily is the most distinguished artist of his da 
in his own peculiar walk ; and the admirers of ponios must be gratefi 
to him for asserting its rights in the person of Mr. Baily.” Whether 
this be intended seriously, and merely a blunder, or whether it be 
intended as a joke, it is dificult to guess. It certainly would be very 
odd that Mr. Baily's, or Mr. Anybody-else’s, model should be chosen 
before anything was known when designs were to besentin. The 
writer of the paragraph, however, may know a great deal more of the 
matter than any one else, for he knows, it seems, and is willing to let the 
world know, that “ Mr. Baily is the moet distinguished artist of his day, 
in his own peculiar walk." Nevertheless, I must confess, I never beard 
the name before as that of an architect; therefore if distinguished at all, 
it must be the obscurity in which it has been shrouded. Neither 
have I any idea what can be this most distinguished Mr. Baily's own 
peculiar walk, unless it is meant that hehas been in the habit of attend- 
ing Change, and showing himself in one particular walk there. Another 
puzzle is to know to wliom the admirers of genius—that is, of course, 
all of us, have to be grateful to for asserting its rights in the person of 
Mr. Baily ; is it to the distinguished artist himself, or the Chancellor of 
the Exchequer? 

Pray endeavour to unriddle the whole of this enigmatical matter, if 
only that we may get out of debt at once, by paying our gratitude in the 
proper quarter. 

In the mean while I remain, 
Your most undistinguisbed 
READER. 


SAVERY AND TREVITHICK. 


Sim,—Several periodicals, last week, gave an analysis of an essay, 
that had been read by Professor Regaud, before the Ashmolean So- 
ciety, on some circumstances in the history of Captain Severy, the 
inventor of a steam engine. I read the analysis in the Let. 
Gazette, the editor of which observed, that Savery wrote the M iners 
Friend to draw attention to his engine, and that this book “ is now a 
very rare volume. It is in the British Museum, and we believe & 
copy will be found in Al! Souls’ College Library. Surely in the 
present day of science, and of scientific mining in eee on a 
republication might be very useful: and would be infinitely more 
valuable if the professor of astronomy (the only person we know who 
is calculated, from his love of minute research, and the vast accumu- 
lation he has made of materials, to do justice to scientific biography,) 
would prefix his notices of the author and his invention." 

From the recommendation in this ph, it is clegr the editor 
of the Literary Gazette has never seen the reprint of the Mener’s 
Friend, made in 1827, by Mr. Robert Meikleham, from a copy of 
Savery’s book in his possession. The first edition, dated 1702, ia in 
I2mo, and has one large folio engraving, showing a perspective view 
of the engine. This engraving was either borrowed from Harris's 
Lexicon Ledinicum, or Savery gave the plete used in the Miner's 
Friend to Harris. The impressions are identical, Mr. Meikleham's 
edition is in 18mo, and when compared with the original, it hassome 
pretensions to elegance: it has three engravings, and eighteen 
ornamental vignettes. A small number only were printed, which 
were purchased, I think, by Mr. Reid, bookseller, Chari n 
Some of the copies had & portrait, desi as that of Savery. 
This, however, is & misnomer, occasioned by the letter-engraver 
affixing the name to a wrong portrait; and the mistake was not dis- 
covered till it was too late to rectify it. Mr. Meikleham had an 
original portrait of the Captain, which he procured in 1816 from a 
Mrs. Boughton, of Boughton, who was connected with Savery by 
marriage. At that time ahs was very aged, and having outlived some 
benevolent relations she had fallen into great poverty. Mra, 
Boughton knew nothing of Savery’s history; she remembered her 
father-in-law speaking of him as having had the reputation of being 
a very self-willed and passionate man; very ni ly and selfish ; 
and that he had been sheriff of Devon. This, however, was a pal- 
pable mistake. The portrait in her possession had been painted with 
considerable freedom, and when Savery might have been between 
thirty and forty years of age. Although much mutilated, the face 
was perfect; so was the upper part of the peruke, and a part of the 
cravat. It had not been preserved from a feeling of its value, but 
for its convenience as & piece of furniture. The effigy had served as 
a chimney-board. On cleaning it, there was found written on the 
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canvas frame: * No. 7. Mr. Savary, ingineer." It had certainly at 
one time been in some inventory, perhaps in a sheriff's, An en- 

ving was made from this portrait for my compilation, but, the 
artist not having made a passable transcript, his copy was 
cancelled. 

Professor Regaud also mentioned, that no trace of Savery having 
been a partner with Newcomen is to be found in the Rolls Office. 
This may be. In a search made twelve years ago to ascertain the 

int, I could not find even Newcomen's patent. Perhaps I inquired 
in the wrong quarter, in the Patent Office of Extortion. I gave, ina 
note, Swebre's account, which he wrote twelve years after Savery's 
death. In the text I said that, “ His (Savery's) interest was con- 
sulted by associating his name with that of Newcomen and Calley 
in the patent." Mr. Richard Lovel Edgworth had used the same 
words in a letter to the editor of a periodical, in some discussion on 
the history of the mechanism. But after all, Savery may have been 
a sharer, as Switzer says, in the profits, without his name appearing 
(as I, perhaps, wrongly express it) in the pateat The date of New- 
comen's death has not been ascertained. In 1730, he is spoken of as 
the “late Mr. Newcomen.” Calley died two years after Savery. 
The professor styles Savery a “military engineer.” I know not 
what that profession was in Savery’s time. He assuredly was a 
civilian, Sir Isaac Newton, who knew him, calls him “Mr. Savery.” 
When 1 was engaged, in 1825, in the preparation of the “ Anecdotes 
of Steam Engines, Mrs. Broughton became an object of great 
interest. I anticipated being able, with her assistance, to get into 
some channel of information respecting Savery, but all my enquiries 
then to learn where she was, or if alive, were unsuccessful; every 
trace was obliterated. 

I was highly gratified with the memoir of Mr. Trevithick in your 
Journal for March. I believe, but I speak from an uncertain recol- 
lection, that the late Dr. Tilloch, editor of the ‘ Philosophical 
Magazine," had some share in the project of sending high pressure 
steam-engines to Peru. He lost money by his adventure, for the 
most magnificent Spanish promises would not “ take up " the small- 
est acceptance on the silver mine-engine account, in London. Among 
Mr. Trevithick's inventions was an elegant machine for producin 
a reciprocating motion by a fall of water, without losing the effect o; 
a sing e drop of the fluid! ! He exhibited a model of his machine 
of which I have a drawing. The water acted on the piston like the 
steam on the piston of his engine. It was a kind of pet project 
among mechanics at this period to supersede water-wheels! Trevi- 
thick's column, a thousand feat high, would be just the thing now in 
Trafalgar square. It would bea worthy monument to a al at 
man, designed by one much greater. Some account of this, T Supt 
not, would amuse your architectural readers. Your correspondent, 
who, in his memoir, has done such d and acceptable service to all 
mechanics, must be in possession of many anecdotes concerning his 
friend, and he will indeed do great injury to his memory if he fail to 
chronicle them. The slightest incident in the life of such a man as 
Trevithick is invaluable, for his name is an historical one, and his 
fame is interwoven with that of the greatness of his country. 

I am, sir, your most obedient servant, 
19th March, 1839. ROBERT STUART. 


THE DYNAMOMETER. 

Bin, —Having never seen an instrument of this kind which I conceive 
well calculated to prove the draught of a plough or road carriage in 
a satisfactory manner, I beg leave to trouble you with a description 
and sketch of one which I think might answer the purpose. 

The common Dynamometer is deficient, as it only shows the 
strain at a particular moment, and is constantly varymg during the 
trial, so that at the end of the experiment the average strain cannot 
be calculated. To ascertain this it would be necessary during a 
trial to note every variation indicated by the instrument and its tine 
of duration, which sometimes might amount to several, in one second 
of time. 

Such being the case, the desideratum seems to be an instrument 
that will sum up tn one the whole force exerted during the perform- 
ance of a piece of work, or during a given time, at a certain rate of 
Wee Suppose, for example, the plough to be tried, I would have 

e instrument to show what strain was exerted in drawing a fur- 
row from one to the other end of the ridge, taking care always to 
note the time in which this was performed. If tried upon a carriage, 
either upon a rail or common road, take, for instance, a mile or two, 
at any rate of speed most convenient, the instrument wanted is to 
rei tuto one, and exhibit at one view the power expended during the 
trial. 

My plan is as follows :—To make a strong brass tube, of any conve- 
nient length, bored perfectly smooth within, and of such a diameter 
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as might be found to answer ; this tube to be at the one end t 
admit a tight-fitted piston with a polished rod, which would go thron 

a collar or small opening at the other end; the apparatus would, 
in fact, be a model of the cylinder, piston, and piston rod of a steem 
engine. The following sketch will better explain it; the tube i 


meant to be filled with water, which, by the draught at A, is tobe 
ejected at the small bent tube B, at a very small o 


ce, 


This arrangement being made, the instrument is yoked to th 
plough or carriage at C, and the power applied at A, the piston D 
advances slowly towards E, forcing out the water in a very small jet 
at B, the discharge of which will always be in proportion to the 
strain applied at A, to overcome the resistance at C. Now, at the 
end of any given time, or given distance, the water discharged would 
be the measure of the force exerted in drawing the carriage x 
plough, and which of the machines in competition that performed 
the work in the same time, with the least discharge of water ina 

iven space, would be that of easiest draught, in other words, the 
fect plough or carriage. 

As there would necessarily be a considerable degree of friction ia 
this instrument, on account of the tightness of the piston and collar, 
required to keep the water from escaping, it might be proper to 
ascertain the amount of this, which could easily be done by putting 
the instrument to a balance or steelyard when emptied of the water, 
which would soon determine the friction in pounds. 

The strain exerted in any trial of any machine might also be 
determined, and an average in pounds taken, by attaching thejinstro- 
ment in the same manner when full, to a steelyard or balance, and 
by loading it with such a weight as would ca to discharge the 
same quantity of water in tha same time as was dofie in the expri 
ment with the cart or plough. The friction, as a matter of come, 
would be to take from each to determine the positive strain. — . 

A scale might easily be attached to the instrument to determine 
the exact distance the piston might more in any trial. 

There may, perhaps, be some difficulty in making the instrument 
perfectly water tight at the piston and collar, but m my opinions 
slight leakage would be of little consequence as this would alway: 
be in proportion to the strain to which it might be subjected, and, 
therefore, not affect the result. . 

Iam not aware that such an instrument has ever been tried, 
excepting what I have myself done, and that was upon a very small 
scale; but J humbly think that were such an instrument perfected 
that it would be highly useful for the proving of poe and ear 
riages of every description, as then the merits of two competing 
machines might be proved and determined in such a manner as to 
prevent all cavil, being, in fact, brought to a mathematical demo 
stration. 

Should you think this communication worth a place in yor 
excellent journal, I may, perhaps, trouble ygn again. 

am, Sir, 
Your most obedient Servant, 


. N. H. 
Roxburghshire, Scotland, March 15, 1839. 


RAILWAY CURVES. 


Sır, —Having made use of the plan recommended by “A Sub” 
in your January number, and being convinced of its practi 
utility, I make no apology for forwarding you a few remarks 
upon the objections urged by your correspondent R. W. T. You 
correspondent's observation “that if the curvature is not equable 
some part of it must be sharper than if the same radius were 
all through” is incorrect, the object being (if I understand correctly 
the plan of “ A Sub.") to begin curving sooner, and make the 
of portions of the curve greater. I must also dissent from the asser- 
tion that when an engine is entering upon a curve it will not 
affected by the nature of the path it was previously describing; for 
if this be the case, why is the effect of wear and tear of the ovTEt 
rail at the COMMENCEMENT of a sharp curve less when the previous 

th is a curve in an opposite direction (forming an S) than when tt 
is a-straight line? Again: Gravity acts upon a locomotive Wi! 
the same effect as upon a projectile, viz., to bring it to a state of et. 
Now althought an engine cannot, like a cannon ball or other pr 
jectile, approach nearer the centre of the force acting upon it y 
prima facie, the vertical pressure upon the rails increases as 
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squares of the velocities decrease. The cases, therefore, are not 
so dissimilar as I was at first led to believe from your corre- 
8 ts observations. 

March 15, 1839. J. ELY. 


RAILWAY CURVES. 

Sr,— As a subscriber to your truly valuable journal, I trust you will 
not deem me too presumptuous in seeking for the following information 
through your journal :— : 

Query.—The most correet mode for placing a curve of 100 chains 
radius between (? to form) an S curve, as in the following example, 
9 Crm 


130 chains radius. 


100 chains radius, 
would it not be desirable to reverse the curve towards 5? 

Mr. Bruff's mode for setting out half-widtha (when sidelong) for a 
line of railway is very tedious. I wish he would inform us if there be 
not a shorter mode than working, as he says, from every centre peg. 

Suri OY is the most correct mode of setting out railway 
curves 

The method adopted on many lines of railway for determining the 
offset of curves at every chain is thus—tangent squared, divided by 
radius, will give the versed sine.* 

For example—160 chains radius ao U = -00625, the decimal pro- 
postion of a chain = versed sine atone chain. By reducing the decimal 
to inches will give 4:95 inches for the versed sine. 

This will be, I believe, 1 foot 8 inches for 2 chains. If I am correct, 
thus, 23 X 4:95 = 19:80 inches, or nearly 1 foot 8 inches. 

Hoping to see these matters explained in your next number, 

I remain, your very obliged servant, 
15th Mareh, 1839. An ASSISTANT ENGINEER. 

[We have altered our eorrespondent's communication, so as to make 
it better understood by our readers ; and we also referred his letter to 
Mr. Bruff for an explanation of that part relative to setting out 
* widths," and have received the following reply ; and we have also ob- 
tained Mr. Weale's permission to copy from his “ Scientific Adver- 
tiser” Mr. Charlton's communication on setting out railway curves, 
which we have given below.—Exn:roz.] 


Srz,—In reply to your correspondent, “An Assistant Engineer,” as 
to the most correct method of carrying iato effect the question he pro- 
pounds, I am not sufficiently in possession of the case to answer it with 
setisfaction to him or myzelf. From the hurried glance I have given at 
his letter, I presume the two curves a, a, were intended to have met, 
and he now proposes to effect a junction, by laying out another curve 
ef 100 chains radius. If this is the case, sii not connect them with a 
tangent? or if this is not possible, with a short tangent and a curve 
reversed ; but if he is compelled to connect by a S curve, most un- 
doubtedly it should be reversed as your correspondent suggests. If the 
S curve had been situated thus— 


@, a, the two curves, and b the point where the junction was desired, 
it could easily have been connected by adopting a single curve of less 
radins, having a common tangent at the connecting points. 

With respect to your correspondent's complaints of the method I 

ve communicated of setting out widths on sidelong ground being 
tedious, and requiring a shorter method, “I have no help for him." 
On ground that is at all variable, even a distance of 100 feet is too 
great for cross sections, and I often take one or two intermediate 
tections in that distance when in cutting; in embankment I consider 
tuch nicety of little mement. I have for some time past had charge of 
a railway contract of something less than five miles, the whole of which 
on sidelong ground of a very abrupt character ; and, after trying 
various plans for taking the cross sections, (which was here absolutely 
becemary in determining the extent of ground to be taken,) I was fully 
AE MER Cui etu ie te ote RV LANA QA T hosts AGAR. pO GINE 


* Nothing can be more erroneouse-Ep, 


satisfied that the method I have detailed in your journal was net only the 
most correct, but the quickest and most easy of execution of any that 
I am aware of or have seen practised. I have levelled centre stakes 
throughout this distance, and determined the widths as I have described, 
and as a great portion of the works have now been carried inte execu- 
tion, (the cutting in some places being as much as 50 feet,) I cap speak 
with increased confidence of the accuracy of the method. 

The methods adopted for laying out curves are various, Your cor- 
respondent, by referring to the “Railway Magazine" for January, 
February, and March of last year, will find several excellent meth 
detailed, as also in “ Weale's Scientific Advertiser" for May last, 

I remain, yours, very truly, 
Perse Brorr, 
Charlotte-street, Bloomsbury, March 21st, 1839. 


Thefollowingcommunication we extract from '* Weale's Scientific 
Advertiser :— 

The all-important subject of railways seems to engross the almost 
exclusive attention of both the scientific man and the practical 
mechanic. Railways at present are only in their infancy, and proba- 
bly many of the methods now in use for laying down rails, setting out 
curves, &c., will in a short time give way to other inventions better 
adapted for practice, and of more general utility. The different 
methods adopted for setting out curves seem to demand much more 
attention than engineers have bestowed upon them. To have a curve 
on a railway, is at best a misfortune, and ought never to be resorted 
to unless to avoid some greater evil. Admitiing the curve to be a true 
circular are, and correctly set out, each carriage in a train will have 
a continual tendency to fly off, and that tendency wili be increased or 
diminished in proportion to the diameter of the circle of which the 
enrveis a segment. The distance between the wheels on each side of 
a carriage is a straight line, but the wheels and carriage are forced to 
move in a curvilinear direction ; the friction, therefore, between tho 
wheels and the rails, especially in an arc of a small circle, must retard 
the progress of the train, wear the materials, strain the carriages, and 
greatly increase the chance of accidents, trom the trains being thrown . 
off the rails. All this will necessarily take place when the curve is 
correctly set out; but what must be tlie consequence when the curve 
is not uniform in its curvature? Probably some portion of it nearly a 
straight line, another portion of a four-mile radius, another a segment 


_of a quarter of a mile radius, and another of no known curve what- 


ever. A train forced along a line thus formed with the usual speed, 
runs a great risk of being thrown off, besides the incalculable injury 
dene to the carriages. It is, therefore, of the deepest importance 
that engineers and snrveyors should have a true metliod of setting out 
curves, and it is worthy of remark that tbe methods founded on true 
principles are easter than those founded on false ones, and require 
much less trouble in practice. ‘The foregoing renders a theodolite 
unnecessary, nor does the surveyor require any instrument except a 
chain and two or three poles. In hilly countries it is only necessary 
to ascertain the elevation or depression of any place above or below 
the point where tlie curve commences, and that will be the side of a 
triangle, the ratio of whose sides are given. To illustrate this without 
a diagram, suppose the slope in a cutting rise 2 feet in 3, and that the 
elevation of a hill above the point of commencement, or the last point 
found by the surveyor, should be 10 feet ; then, having ascertained a 
point on the hill as if it were explained according to the foregoing 
method, say as2: 8 : : 10: 15 feet; this 15 feet must be measured 
back from the point already found in a direction perpendicular to the 
line of railway, and thus a true point in the curve in its progress over 
the "hill will be readily ascertained. 

The rule made use of in several railways is, to divide the tangent tn 
inches by twice the radius of the circle; or, which is the same thing, 
divide the square of the tangent by the diameter of the circle, and the 
quotient will be a perpendicular offset to the curve! To any person at 
all conversant with geometry, this method will be seen to be mani- 
festly erroneous: however short the tangent, it is not true ; but if, as 
mentioned by Mr. Terry, in the '* Railway Magazine,” a few months 
back, the tangent should be five chains, then this method of finding an 
offset is grossly erroneous, and, in a matter of such consequence, ought 
at once tu be abandoned, and a true method substituted. It was lately 
decided by the Chancellor, in a railway case for libel, that the acquire- 
ments even of the secretary of any puse company were legally sub- 
ject to be fairly inquired into. If such then be Jaw as it respects 
a secretary, surely the acquirements of the principal engineer of a 
tailway, touching his mathematical snd mechanical know.edge, area 
subject of fair and Icgitimate inquiry, and more especially when it is 
considered that want of such knowledge on his part may affect the 
interests and property of the parties amounting to millions of money, 


FOSTER CHARLTON, Weybridge, 
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A PRACTICAL METHOD OF SETTING OUT A CIRCULAR 
RAILWAY CURVE, 


WITHOUT THE USE OF ANY INSTRUMENT POR TAKING ANGLES. 


E 

Let A be the commencement of a circular curve: perpendicular to the 
radius AO measure any distance AT, and from n the middle of AT measure 
mm equal to An orn T meeting Tm— 4 T? + y AT? --2A09, then will 


m be & point in the curve. Again, measure in the direction of mm’ to T' 
making m T' = AT, and from T’ the middle of m T’ measure n'm’ =n'T’, or 
n'm meeting T'm' = Tm, then will m' be another point in the curve, and thus 
any number of equidistant points may be found. 

D£MONSTRATION.— Because T m X B T — A T?, and T B: — A T* --2AO0*, 
we have Tm AT? ->y AT? 2-2 A 0%, then will m be a point in the 
curve. Again, join Om and Am, then since T n= n m =n A, the point n 
is the centre of a circle passing through A, m, T ; therefore A m is perpendi- 
cular to T m, and n a tangent to the curve at m. 

The method of proceeding on the concave side of the curve is equally easy, 
and depends on the same geometrical principles. The foregoing supersedes 
the necessity of taking any angles. The methods given for laying out curves 
in the March and preceding “ Railway Magazines," though founded on true 
principles, require either a theodolite or a table of sines and tangents, while 
this method requires neither, and appears simpler and more fitted for practice 
than any I have seen. 


HISTORY OF PAPERHANGINGS. 


Extracts from a paper by Mr. Cnacz, read before the Royal Institute 
of British Architects. 
(Continued from page 100.) 


In the former paper I endeavoured to trace the history of the art of 
paperstaining up to the present time, and it is now my purpose to describe 
the manufacture, and give some account of the modern improvements that 
have been introduced. 

In that paper I showed, I trust satisfactorily, that the flock papers, or 
rather hangings, were introduced into England in the time of Charles 1., 
and that a person named John Lanyer obtained a patent for the invention 
in 1634. Taleo cited an article from an old French dictionary of com- 
merce, proving that the coloured paperhangings were made at any rate in 
that country in the seventeenth century, and referring to statutes relating 
to them even of the date 1586. 

There were formerly three modes in which paperhangings were manu- 
factured. By printing the outline with blocks and then colouring by hand; 
by stenciling; and by blocks alone. 

The first of these methods is that described in my former paper, under 
the head of Dominoterie. 

The second, stenciling, is performed by cutting out either in paper, 
leather, or other materials, the pattern intended to be represented, and 
then, placing this on the prepared ground, brushing it over with the proper 
colour. This mode gives an imperfect outline, and is now discontinued in 
paperstaining, and merely sometimes employed by plasterers to ornament 
coloured walls. 

, The third is the mode now almost universally adopted in this manufac- 
ture, whereby every colour is applied by a separate block, according to the 
‘tints and shadows fntended to be represented. 

I have before said that Lanyer’s patent did not even mention paper 
among the substances on which flock could be applied, as it was at that 
Period of too rotten and bad a quality to hear the weight of the woollen 
Material. But paper has now been brought to so high a degree of perfection 
that it is the only substance employed, and has thus assisted greatly the 
operations of the paperstainer. Till within the last twelve years the pieces 
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of paperhangings were formed of sheets, each about three quarters of 1 
yard long, pasted together till the proper length of twelve yards was con. 
pleted. This method was attended with many inconveniences, the joing 
rising, or being imperfect, and generally showing, all which evils are now 
remedied by the pieces consisting of one perfect length of paper, without 
any joints whatever; the width, too, can be enlarged to two or three tims 
the ordinary size, as is now repeatedly done in France, as these example 
will show, though we have not as yet adopted this plan. 

The modern coloured papers are almost all worked in distemper, o 
colour mixed with size to bind it, instead of with oil or varnish, which 
was more employed formerly, and is now, in fact, used in the manuf. 
ture of the washable paperhangings; the effect of them, however, isn 
nearly so clear and brilliant as in those worked by the former method. 

Distemper, or body cojogr, is generally thus prepared :— Whiting finely 
powdered and soaked in T is first well mixed, as stiffly as it can be 
worked, and then stained with the proper colours well ground in water; 
when the desired tint is produced, double size melted with about an equal 
proportion of water is added, till the colour is about the consistency of 
cream, and when chilled it is fit for use. 

Commencing with the more simple papers, the first process is that of 
laying the grounds; to do this, the paper being placed on a bench abou 
twelve feet long, the workman with two large brushes filled with colo, 
one in each hand, passes them over the paper with a circular motion, ad 
as each piece is completed it is supported and carried by the attending bor 
on a stick, and placed on the rack to dry. 

An ingenious machine has lately been invented, in which by throe brushes 
acting, one with the other, the grounds are completely and ovenly coloured, 
and in a much more expeditious manner than by hand. 

The grounds being prepared, we will procced with the printing, which is 
performed by means of blocks. They are carved most generally in peu 
tree, mounted on white deal; the design being first traced on the wool, 
the engraver or cutter, taking care to follow the exact outline, cuts perpen- 
dicularly to the depth of onc-eighth of an inch, and then slopes of ull be 
gets to the deal. 1 should add that where very sharp lines or dow are re- 
quired metal is inserted in the block. 

The colour with which the printing is to be performed, being mired » 
the proper tint, is spread with a brush on what is called the mete 
wooden frame covered with a blanket—the block is pressed on this asd 
then applied to the paper, on which it leaves the impression of the dest. 
There is a method of printing by a patent machine, invented by Mean. 
Archer and Taverner, whereby, by placing the blocks on the sieve and tha 
on the paper is performed with great exactness, with the labour of merely 
turning a lever dle, which is done by a boy. It was found, howe, 
too cumbrous to move. 

In the first case the pattern is given to the paper by a single block, bv 
as in the second, where there are two shades of colour, two blocks ar 
necessary. Now in order that the second block may be placed exactis it 
its proper situation, you perceive that there are pin marks in each bl 
corresponding with each other, and on the marks printed by the first block 
the pins of the second block are placed, and the pattern is thus complet 
with the required correctness. . 

In another case a very delicate and shaded effect is given by asi 
impreesion, which is produced by what is called pin-work on a cylndet. 

The pattern is formed by small brass pins of various sizes, fixed on 4 wooden 
cylinder at different spaces, according to the depth of shade required. Ths. 
fixed in a machine, is made to revolve so as to be supplied with colour bot 
a blanket, and at the same time print the pece of paper very speedily 
without any interruption. This process, only lately applied to paperstiaunme. 
is derived from one much resembling it, in use in calico printing, only thi! 
the latter so far differs that the colour is contained inside the cylinder, 14 
the pattern represented by holes pierced in it instead of pins fixed ont 

In other cases the pattern is worked on what is called a blended ground. 
this is also a modern invention, originating, I believe, in France. The 
blending is performed by a machine purposely constructed. A m 
trough, the length of the breadth of paper, containing about twenty di 
sions, has in those divisions various tints of colour, according to the blei^ 
ing required; n long narrow brush is then dipped into the trough and 
being filled with colour, applies it to a roller, from which it is collected by 
a large cylindrical brush the same length, which is made to revolve, 22* 
when it is properly supplied with colour it is then brought to bear vp 
the paper, on which it thus places the grounds, though in order to make! 
sufficiently perfect it is necessary to be done twice. 4 

A common marble paper is printed by blocks in the ordinary way, 8» 
afterwards varnished with turpentine varnish, by which process it is enadite 
to bear washing, water not injuring it. ; 

There is an improved imitation marble paper, made by Archer ani 
Taverner, in which, if assisted by a few veins laid in by hand, the effec! 5 
certainly much superior to the last. The operation is considered scr 
but it is easy to be perceived that the mode of making it nearly resembles 
that employed by the makers of the bookbinders’ marble paper in V 
thickly gummed colours are made to float on the surface of water, w 
being stirred in various forms, are thus absorbed by the paper when apple 
to them. 

In an imitation of wainscot the ground is combed ag in the 
painted imitations of this wood, and the veins are afterwards printed. 

The satin ground paper is a great improvement on the common 3 
and enables the manufacturer to produce imitations of silks and satins, wh 
have a very elegant appearance. 1 have made every cxertivn to dicot 
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the date of the introduction of this improvement, but unfortunately with- 
out success, The oldest in the trade have never heard of it as a recent 
invention. 

The satin ground is laid with satin white, a compound formed of lime 
and alum, and it can be coloured to almost any tint. After being laid like 
the common grounds, powdered French chalk is rubbed on it with a hard 
bruah till the glos is produced, and it is then glazed with clear size. 

A process has been invented m England within the last five or six years 
which adds materially the beauty of the satin grounds; this is embossing, 
where imitations of watered and figured silks, stamped leather, &c., are 
produced. The embossing is performed by the paper being passed between 
two rollers, on one of which is the engraved pattern, and which also being 
sightly heated thus stampa the required design on the paper. 

A kind of paperhanging in which the English designers seem to excel is 
called chints, and has introduced in imitation of the printed cottons 
and muslios, which seem to have been copied from Indian designs. There 
ere in several colours in these patterns, requiring many blocks and 
mnch delicacy in execution, though the number of blocka is sometimes 
much lessened by printing wash colours; such as yellow on blue making 
green, yellow on red orange, and lake om blue purple. 

A manufacture of Archer and Taverner is one of the most creditable 
attempts in modem English paperstaining. It is an imitation of Chinese 
paper, and is composed of eighteen sets of blocks, each set containing 
four, altogether seventy-two blocks. It will be perceived that the flowers 
in that paper are shaded, which is effected by a proeess resembling that 
employed in blending the grounds. The long narrow brush is dipped in 
the ips, Peg the proper tints of colour and spreads these on the 
sieve, e block with the flowers engraved on it is then applied to the 
sieve thus arran im shades, and afterwards prints the flowers in the 
tnw, which are blended. This is a modern invention, first practised about 
fre years ago by the Mesers. Harwood, the oldest firm at present in the 
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Another important mechanical contrivance was invented about twenty 
years ago, whereby striped papers are executed with great eractnese and 
clearness a machine in lieu of blocks, which owing to the working 
always made an imperfect line. In this machine a copper trough, in which 
narrow slits of the required breadth are cut at the bottom, being filled 
with thin colour, is applied to the paper, which is mado to pass over a re- 
volving cylinder, and draws the colours through the slits in the trough, by 
which the stripes are formed. 

The ground of another specimen is crimson, and is laid with a staining 
colour instead of distemper. This colour, prepared principally from 
cochineal, is applied to the paper in tho form of a wash, and is generally 
laid six times to produce a fine stain, the first coat being done with gam- 
boge. In working the pattern it is printed before the staining is done, and 
thus acquires a much greater richness of colour. 

The next example is a flock paper, a kind of hanging originally intro- 
duced as an imitation of the wove tapestries and velvet damaaks. It has 
been employed in England more than 200 years, but about sixty years ago 
the art was almost lost, and only revived forty years since. The mode of 
working ia simple, although much mystery used to be observed re- 
apecting it. Flock is composed of the cuttings of white or bleached 
woollen cloth cut up in a mill to the necessary d of finenees, 
and then dyed to various tints of colours. It is applied to the paper 
in the following manner:—The ground being prepared, the design is 
first printed with the block in size, in order that the oil may bear out 
when applied ; when this is dry it is then printed with a composition of boiled 
oil and japan gold size, and while this is still wet the paper is laid on the drum 
Mee of box abont five fect by three feet, with the sides of wood and the 

ttorn of ticking); the flock is then sprinkled over the paper, and the 
workman, with a cane, beats the under side of the drum, which causes the 
flock to spread evenly over every part of the pattern, to which it is fixed by 
means of the japan composition. Sometimes one flock is applied over 
another, this is easily accomplished by merely repeating the process after 
the first flock is perfectly dry. 

In the next specimen n benutiful imitation of tapestry is produced by 
the introduction of flocks of various colours, and is done exactly as in the 
former examples, each flock being separately printed after the former ones 
are properly hardened and set. 


I now take up the last of the three kinds of paperhangings, wherein 
metals are omployed to produce imitations of gilt leather, rich brocades, or 
lightly etched ornaments. It is to these papers that our manufacturers 
seem now to devote their chief attention, and they work them with great 
beauty and richness, at a comparatively moderate price. I stated in my 
furmer paper that the gilt loather was employed in England even in the 
time of mry VIII, aud that the English were afterwards famed for its 
manufacture. Ihave overy reason to suppose that gold and silver and 
metal leaf were introduced in the early paperhangings as an imitation of 
the more expensive leatherhanging, although I have not been able to dis- 
cuver tho exact date of their first application. In addition to these there 
b another material of much more recent introduction, cnlled bronze or 
imitation gold dust, which is now very extensively employed. This bronze 
m the invention of an artist at Nuremberg, named John Halitsch, who 
was born in 1595 and died in 1670, and his descendants have continued 
the manufacture to the present time. It is prepared by sifting the filings 
of different metals, washing them in a strong lye, and then placing them on 
a plate of iron or coppor over a strong fire, where they are continually 
stirred til] the colour is altered, Those of tin acquire by this process 
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shades of gold colonr, copper, red, and flame colours ; iron and steel, blue 
and violet; and tin and bismuth, shades of a bluish white. The dust 
tinged in this manner is then put through a flatting mill. 


A bronze paper is thus worked :—The design (as with flock) is first 
stamped with size, and afterwards with boiled oil and japan gold size; 
this preparation is allowed to dry, but while it still retains a faek the 
bronze is brushed over it with a hare's foot or soft brush; it thus adheres 
to the gold size, and the paper is in the state exhibited. 

In another paper a much more splendid effect is produced by a métal, ih 
imitation of gold leaf. A gold size, resembling that for bronze, is first 
applied, and while it has a tack the metal leaf is laid on. This metal, 
sometimes called mosaic gold or Dutch metal, is prepared in Germany, 
and is an amalgam of tin and copper. The effect of it on the paper is 
very much improved by embossing. 

When coloured flocks are united with the metal pattern very splendid 
hangings are produced. The metal, too, is sometimes_ shaded, which is 
done by stains formed from berries, of which various kinds are used; and 
metal is also applied on a bronze ground, but the process ia simply that 
already described. I need not aad that in all cases where the metal is 
employed gold leaf may be substituted, but it is rarely used on account of 
the great increase in price. I have not described the washable paper- 
hangings, or Delarue’s patent paperhangings, because they are similar to 
those of which I have alrcady spoken, with the exception that they are 
worked with japan gold size and turpentine instead of distemper, and the 
latter by being embossed in horizontal lines forms, by embossing alone, a 
pattern similar to that produced by printing. 

I have made particular enquiries as to how the manufacture of paper- 
hangings is conducted in France. I have visited the factories, and have 
the pleasure of being acquainted with the most eminent manufacturer at 
Paris, Monsieur Dauptain, and from all I can learn I do not find that the 
French employ other menns than those known to us. In those papers of 
such large dimensions they have double sets of blocks, and in the decora» 
tive papers the mode of working is the same as our own; look, in fact, at 
what was done by our English manufacturers, Echardt and Sherringham, 
fifty years sincc; their works equal those of the French at the present 
day. Whence then arises our inferiority in this art? for that we are infe- 
rior all must confess. In the first place our manufacturers vomplain that, 
supposing they go to a great expense for an ornamental design it is liable 
to be pirated with impunity ; and they say that were they protected by a 
patent right they should be able to bring out designs of much greater ex- 
tent and perfection. This act of justice, I trust, will soon be granted to 
them ; but even supposing this, I much fear we should still be behind our 
neighbours. In Paris the workmen have a better eye for colour than ours, 
they acquire, as it were, an imperceptible education in taste from the 

lendid works so continually before them ; yet not depending on that alone 

e principal manufacturers there, constantly retain able artists, who, 
besides drawing the designs, arrange the tints and direct the working. Here, 
the task of the French artist falls to the hands of a mechanic, who, however 
able he may be as a workman, is still ignorant as an artist. What is the 
result ?—the present mortifying comparison—can we now produce paper 
in which the flowers are so delicately tinted—can we colours with 
the same science and harmony displayed ? I repeat that though the French 
manufacturers use the same simple machinery, yet that their productions are 
far beyond our own—each tint, each shade of the numerous colours exhibited 
in the arabesques are stamped bya separate block. The expense of getting 
up these decorations is of course considerable, but instead of every year 
bringing out as we do, some fifty patterns, they are content to produce, 
perhaps, only one, or two, or three, each of which will always attract by the 
beauty and taste displayed. What I now write, I have often said to our 
manufacturers themselves, and some of them have replied; supposing no 
other obstacle, where can we get artists of the class to draw br us the 
designs you speak of? And here indeed is the difficulty—at present an insu- 

rable difficulty, for, truly, there is not at this time in this country a class of 
K ecorativé artists available for the paper-stainers. Those of any talent are go 
very few that they demand too high a price for the manufacturer. And yetof 
what consequence is it, not only in this, but in other manufactures, such as 
rinted cottous, wools, figured silks, china, ornamental metal work, that we 
eep pace with other nations in regard to the taste displayed in these produc- 
tions. How did the spiritand enterprise of Wedgwood raise the manufacture 
of porcelain in this country; where before his time we imported even for our 
own use— he caused his productions to be esteemed in all the countries of the 
globe for the elegance of their forms and the bcauty of the designs which 
adorned them, and thus has enabled the manufacture to be carried to an extent 
never before anticipated. There are not many Wedgwoods. How trifling 
is the encouragement extended to our decorative artists, both for the true 
and proper education in their art and their employment afterwards! In any 
of the new palaces, in any of the modern grand national monuments, even in 
the national gallery itself, is there introduced any specimen of historical, 
allegorical, or decorative painting? Look at France, the new galleries of 
Versailles, where every room is decorated, the Bourse of Paris, the Made- 
leine. Look at Berlin—look nt Munich. There the artis encouraged, the 
artists numerous. and their productions esteemed. It appears presumption 
in one so humble as myself to address thus the Institute of British 
Architects, but yet with them in a certain degree must rest the remedy. It 
is in your power to introduce in your designs the sister art of Painting. By 
encouraging that, the evils of which I complain would soon disappear— 
working schools, the only effective ones, would thus be formed, and besides 
adorning our buildings, you would-be the means of more widely diffusing 
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and perfecting a department, which, I think, all will agree is of such vital 
consequence to the character and importance of our national buildings, and 
to the success and well-being of our manufactures. 


LUBRICATION. 
(Prom Dr. Ure's Dictionary of Arts, Manufactures, and Mines.) 


The following simple and efficacious plan of lubricating the joints and 
bearings of machinery by capillary attraction, has been kindly commu- 
nicattd to me by its ingenious inventor, Edward Woolsey, Esq. :— 


Fig. 3. 


Fig. 1. Fig. 2. 


i 


Figure | is a section of a tin cup, which has a small tin tube a, which 
passes through the bottom, as shown by the dotted lines, Oil is poured into 
the cup, and one end of a worsted or cotton tbread is dipped into the oil, and 
the other end passed through the tube. The capillary attraction causes the 
oil to ascend and pass over the orifice of the tube, whence it gradually 
descends, and drops slower or quicker, according to the length of the thread, 
or its thickness, until every particle of oil is drawn over by this capillary 
syphon. The tube is intended to be put into the bearings of shafts, &c., and 
is made of any size that may be wished. If oil, or other liquids, is desired 
to be dropped upon a grindstone or other surface, this cup can have a handle 
to it, or be hung from the ceiling. It is frequently required to stop the ca- 
pillary action when the machinery js not going; and tbis has been effected 
by means of a tightening screw, which passes through a screw boss in the 
cover of the cup, and presses against the internal orifice of the tube, pre- 
venting the oil from passing. As I find when these screw-cups are used upon 
beams of engines and moving bearings, that the screw is apt to be tightened 
by the motion; and also, as I think the action of the screw is uncertain, 
from the workman neglecting to screw it down sufficiently, it answers best to 
take out the capillary thread when the lubrication is not required; and to 
effect this easily, I have a tin top to the cup, with a round pipe soldered to it; 
tbis pipe has a slit in it, like a pencil case, and allows a bolt n to slide easily 
in it. In figure 2 the bolt is down ; in figure 3, the bolt, which is a piece of 
brass wire, is drawn up, and there is no capillary action between the thread 
and the oil. In figure 3 it will be observed, that the bolt is kept in its place 
by its head c, resting in a lateral slit in the pipe, and it cannot be drawn out 
on account of the pin E. One end of the thread is fastened to the eye-hole 
at the bottom of the bolt, and the other end is tied to a smali wire which 
crosses the lower orifice of the tube at p. By this simple contrivance the 
capillary action can be stopped or renewed in a second, without removing the 
top of the lubricator. 

The saving by this plan, instead of pouring oil into the bearings, i» 2 
gallons out of 3, while the bearings are better oiled. 

When you wish to sce the quantity of oil remaining in the lubricator, the 
bolt must be dropped as in figure 2, and you can then lift the cover a little 
way off, without breaking the thread, and replenish with oil. The cost of 
figure 2, in tin plate is 9d. The figures in tho wood-cuts are one-third of 
the fall size. 


CALEDONIAN CANAL, 


We are heartily glad to see that a committee of the House of Commons has 
been appointed on a subject so important to Scotland, and to the commercial 
interests of the kingdom, as the improvement and completion of the Cale- 
donian Canal. The report of Mr. Walker, to which allusion has been made, 
is an elaborate and valuable document. Mr. W. inspected the works of the 
canal by order of the Treasury, in consequence of sume suggestions and state- 
ments made by Mr. May, the resident engineer and superintendent. After a 
careful survey, Mr. Walker was convinced that an extensive plan of repair 
and improvement was necessary, to give the undertaking a fair chance, and to 
carry out the original design of the late Mr. Telford. That design was 
worthy tbe genius and the fame of our distinguished countryman, hut he 
was thwarted and confined by what now appears to have been a misplaced 
economy, and by that ** ignorant impatience of taxation" (as Lord London- 
Gerry used to term it) which manifested itself so strongly after the close of the 
late war. The government of the day was forced to yield to the reiterated 
opposition which was experienced in Parliament, and it was with the utmost 
difficulty that means could be obtained for putting the canal in such a state as 
to admit of its being opened for the imperfect accommodation of that small 
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class of vessels to which the trade has hitherto been confiued. . 
same niggardly parsimony, the works were burried over in a supe 
perhaps careless manner, tbe result of which now appears in premature i 
dation, and in frequent obstructions, even to the present limited traffic. Mr. 
Walker proposes to increase the available depth of water to seventeen feet. 
This is short of what was designed by Mr. Telford, but is amply suficient for 
the accommodation of all descriptions of commercial trading vessels. He also 
proposes (what bas been often recommended in our columns) the establish- 
ment of steam-tugs, on the Jakes and estuaries, by which the passage would be 
rendered certain and expeditious under every condition of the weather 
Vessels would thus be enabled to pass from one side ef the kingdom to the 
other in two or three days. If we consider the immense and daily-iacreasiag 
traffic which takes place between these extremities, such a facility of comma- 
nication must be reckoned an important national benefit. 

The leading object of the Caledonian Canal is, briefly, to save in the com- 
munication between the opposite parts of the kingdom, the presemt circuitoes 
and dangerous passage by the Pentland Frith and Land’s-end, on both of 
which the most serious delays and losses are well known to occur. This 
range of internal navigation includes on one hand the intercourse of the 
eastern ports of England and Scotland with America; and on the other hend 
it embraces the traffic of the western ports with the Baltic and the east of 
Europe. A similar object is attempted by the Forth and Clyde Canal, oa 
which the trade is very extensive, but only for small vessela, and these subject 
to heavy rates. Yet high as therates are, they are not considered an obstacle 
when compared with the safety and certainty of the passage, for vessels pet 
exceeding eighty or a hundred tons burden. Now, it is precisely to extend 
the same advan to all classes of maritime traders that we desise to see 
the Caledonian Canal completed. Mr. Walker calculates that im order te 
accomplish these objects effectually an expenditure of nearly 150,000L would 
be necessary. This is a large sum, but it must be remembered that tbe works 
absolutely require repair, and the completion of the design would be attended 
with great and permanent public benefits. Indeed, the money already laid 
out must be considered as entirely thrown away, if the objects which the canal 
was designed to secure be not realised to the public. It is like building & 
house without roofing it in: however magnificent be the outline—however 
excellent the original plan—the superstructure is useless, and must crumble 
to decay. Another important consideration is adverted to by Mr. Walker: 
from the extensive changes in the physical condition of the valley, camsed by 
the construction of a canal of so unprecedented a magnitude, and its eoumec- 
tion with the extensive inland lekes, it would be attended with near?y as great 
an expense to shut the canal as to completeit! It would be necessary, im fact, 
to undo almost all that has been done. “ Dams and outlets,” says Mr. 
Walker, “‘ would have to be made, permanent bridges to be buit, the locks 
filled up or fenced, other works done, and compensations to be made which it 
is extremely difficult to calculate, and which might equal in amoont the 
expense of a proper repair"—and all this independent of the publie inconve- 
nience, the cessation of intercourse and traffic in the west Highlands, and the 
breach of faith which such a proceeding would involve. Mr. Walker adduces. 
various reasons in support of his decided opinion that the canal, if 
finished and supplied with the requisite facilities, would realise all that ite 
most sanguine supporters have anticipated. One of these illustrations is to- 
be found in the case of the Forth and Ciyde Canal, of which the expense alio 
far exceeded the original estimates, and which for thirty years remained in 
that unfinished and unserviceable state in which the Caledonian Canal is at 
present, until a public loan of 50,0007. was eventually obtained, by means of 
which it was completed and brought into beneficial operation. This sam bas 
long been repaid with interest, and the undertaking has proved one of the 
most profitable concerns in the kingdom. May we not fairly hope for the 
same result in the case of the Caledonian Canal? Mr. Walker expresses. 
himself with the utmost confidence on this head, and we agree with him in. 
the favourable opinion he entertains of what the canal is likely to be at a 
future period. It has never been placed in a condition to insure success—it 
has not had even a chance—and ali its bearings and prospects are completely: 
altered by the introduction of steam. ‘ The evidence given previous to its 
formation, and much less its workings since it was opened,” says Mr. Walker, 
“ have but little to do with its present prospect"— an opiuion so res- 
sonable in itself and backed by the high professional character of Mr. Walker, 
that it must have considerable effect on the committee, and on the nation ab 
large. We shall rejoice to witness the full completion of a design 90 honour- 
able to the country, and to the eminent engineer by whom it was planned, 
yas so likely to be fraught with permanent national advantage.—Znvernaan 

urier. 


The Treffry Viaduct.—On Wednesday, the Oth ultimo, the first stone was baid of 
the intended viaduct, which is to cross Rocks’ Mill Valley, it was performed J. 
T. Trefiry, ep es the presence of a large and highly respectable company. 
viaduct is for the purpose of carrying s line of railway across the valley fram the 
termination of the Par canal, (which canal is about three miles long frema Far 
breakwater,) to Roche, a distance of about seven miles; and the wholo is undertaken 
at the sole expense of Mr. Treffry, whose public-spirited exertions in works of utility 
to the county at an extraordinary outlay of private wealth and iudividnal sacrifies, 
are the theme of every one’s praise and admiration. This viaduct will oxtead 
across Rocks’ Mil] Valley, in the parishes of Lanlivery and Luxulian. Ite length i» 
to be 640 feet between the abutments, and it will consist of 10 arches, the spesa of 
each of which wil] be 40 feet. The height from the foundation will be about 95 
feet, and the width of the base of the piers will be 26 by 10 feet divches. The tap 
of the visdnct will be 10 feet wide; and the whole, when complete, will * 
very beavtiful appearance, and bea relief to the otherwise aged wan ae 
eeedingly pie which it is intended to cross — Mr. Pee 
is the engineer, we are the contractors, 


e and romantic 
Messrs. Bennett and 
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REVIEWS. 


A Letter to Lord Viscount Melbourne on the Rebuilding of the Royal 
mc By Tromwas Hoprea, Architect. London: Weale, 
1839. 


Professing to be upon the rebuilding of the Royal Exchange, this 
pape bears quite as much upon the Post-Office, or, in fact, the 
tter id the principal subject, being that which is here illustrated by five 
plates, wherein the present edifice erected by Sir R. Smirke, and Mr. 
oppers competition design for it are compared together, for the 
purpose of showing how matters were managed on that occasion. 
Respecting pom pero generally, the writer says : “ No modern work 
stands sufficiently high in public estimation to warrant the appointment 
of any architect from his previous works, and competitions have been so 


unfortunately conducted as to raise a strong feeling against them ; and” 


yet, that seems the most rensonable way of proceeding, if sufficient 
precaution were used to prevent intrigue and jobbing." 

Now, in regard to intrigue and jobbing, we are of opinion they might 
be effectually prevented, at least rendered almost next to impossible, by 
adopting a properly devised system—the chief difficulty is how to enforce 
such a system ; or, we my e wrong in calling that the chief difficulty, 
when another most perplexing one remains, not to be got over by all 
the fairness in the world ; for, supposing every thing to be conducted in 
the most open and honourable manner, without either the slightest 
wish to show favour to any one, or the possibility of doing so, still with 
the very best intentions, and the determination to choose entirely accord- 
mg to merit, the selection must depend upon the taste and judgment 
ofthe umpires. So far there is a very great chance of error after all ; 
sor will there'be any remedy forit, until architecture itself shall become, 
a branch of the fine arts, which is a very different thing from its 
being taken up asa professional pursuit, one of the studies included in 
agentleman’s education, Theo, and not till then, can architecture be 
properly encouraged, because, not till then, can talent manifested in it, 
be appreciated by a sufficient number whose voices can be admitted as 
tase of a public competent to express their opinion, and to decide 
between merit and mere pretension. In the mean while, and the 
sooner a beyinning is made the better, something may be done towards 
establishing a fairer and more effectual system of competition. Perhaps, 
were the following regulations adopted, the evil now complnined of 
would be in a preat mensure removed :— First, it should be imperative 
that all the designs should be drawn to one scale, and merely shaded ; 
and that all perspective views accompanying them should be taken from 
the samestation or stations. Next, that in case of models, all should like- 
vise be made to one scale, and each accompanied with a perspective view, 
showing what would be its appearance when executed, and seen in 
combination with the buildings or other objects belonging to the pro- 
posed site ; because in themselves models are most fallacious, and more- 
over captivate and delude the eye by a certain prettiness that would not 
belong to the buildings erected from them. Next, it should be madean 
invariable rule that the designs should be publicly exhibited BEFORE 
any one be selected, or any premiums awarded. This would save an im- 
mense deal of trouble to the Selecting Committee, inasmuch as they 
would be able to compe the desigus more leisurely, and also have the 
benefit of learning public opinion in regard to them ; not that they need, 
therefore, be awaolutely dictated to by that, should they have sufficient 
TtMons for dissenting from it. This parliamentary ordeal being gone 
through, the next step would be to select a certain number of designs of 
the greatest mark and likelihood, and closely investigate their merits, 
throwing out from time to time such as appeared less eligible, until 
only twoor three remained for final choice ann decision, after diligent 
inquiry into their respective claims. Nor ought such decision to be 
reported to the public merely in its result, but the votes—Ayes and 

oes—ought to bespecifically recorded ; since each individual would then 
feel himself responsible for his own opinion, while another advantage 
would be that incompetent persons would be rather more shy than at 
present of putting themselves upon such committees, more especially if 
ke member were compelled to allege his reasons for his decision, in 

Like many ether excellent schemes, this of ours may be too Utopian 
to be adopted, neither do we recommend it with any such expectation, 
tu Hosply with plaid of Mosi . that, were there a sincere disposi- 

Manage such matters fairly and honourably, and not onl 
honourably, but witbout even any suspicion of iearighe: it oil 
not be quite so difficult to devise an effective system as is now generally 
imagined. The public exhibition of the designs for the Nelson Monu- 
maat, by showing the eyed of affording the public an opportunity of 
pressing tbeir opinion, while it can be offered in the shape of remon- 
arance of AE reproach is a case in point. Another, and 
notthe least advantage which might fairly be anticipated from the system 
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above recommended, is that incompetent persons would be deterred from 
entering into competition, being tolerably aware that there would be little 
chance of success for them, were it made an inviolnble rule to exhibit all 
the designs publicly beforehand ; or even of any notice, except for their 
decided inferiority. On the other hand, it would operate as astimulus 
to men of talent, because, whether ultimately successful or not, they 
might distinguish themselves with éclat, and obtain numerous suffrages 
from the public. 2 

But we seem almost to have forgotten Mr. Hopper ; therefore let us 
now resume, by saying that he holds up as a warning the proceedings 
connected with the competition for the Post-Office, for which building 
he himself sent in a design. Wherefore he should now for the first time 
bring that matter thus publicly forward, is easily explained. In fact, the 
secret belonging to it has been recently divulged by no other than Mr. 
Sidney Smirke, the architect's brother, and the author of the account 
of the Post-Office, in Leeds's new edition of the Illustrations of the 
Public Buildings of London, where it forms one of the new subjects, and 
the only one of them not described by the editor himself. In that 
account Mr. S. Smirke has very incautiously made a disclosure, that 
whileit shows how unfairly all the competitors were treated, reflects no 
very great credit on Sir Robert himself, because, we are informed that 
he did not gain the preference by any superiurity of talent he had 
manifested; but, none of the designs sent in being found exactly suitable, 
* to relieve themselves from this embarrassment the Lords of the Trea- 
sury commissioned Sir Robert (then Mr.) Smirke, who had not himself 
hitherto entered into the field, to make himself thoroughly acquainted 
with the business of the Post-Office, and to make the experience so 

uired the foundation ofa plan for the new building." Coming from 
such source the truth of this admits of no doubt, but it isa most extra- 
ordinary instance of sincerity. We certainly do not mean to insinuate 
that Sir Robert himself was reprehensible on that occasion, but it is 
clear enough that lie was favoured to injury of others ; since, surely if 
a fresh design was absolutely requisite, the proper course would have 
been to have commissioned the author of the best one that had been 
sent in, “to make himself thoroughly acquainted with the business of 
the Post-Office ;" and then, either modifying his first plans accordingly, 
or else layingthem aside, to prepare an entirely new design. 

Whether accidental or not, there is certainly a strong general re- 
semblance between Mr. Ho pers facade and the one erected. Theorder 
is the same, and the chief difference is that the former has a much greater 
number of columns, the portico being octastyle, the end pavilions hexa- 
style, and the intermediate parts ecorated with half columns; the 
pavilions also form porticos, with an entrance in each of them. Still, 
as regards the centre portico, we prefer the one executed, because no 
windows are introduced into it ; but, as to the respective plans, we think 
that more might have been made of Mr. Hopper’s, where a wide central 
corridor runs through the centre of the building from wing to wing 
transversely, to the t hall, in Passing through which a fine architec- 
tural vista would fava presented itself on each side, provided, that 
avenue(upwards of 300 feet long) had been suitably embellished and 
the light thrown down from above at each extremity of it. 

We presume that the other elevation by Mr. Hopper, here published 
* in the style of a favourite design," is intended, whether satirically or 
not, to allude to Mr. Barry's design for the terrace-front of the new 
houses of Parliament. 


The London and Birmingham a By Tuomas Roscor, Esq. 
assisted by PETER LECoUuNT, Esq., F.R.A.S., Civil Engineer; with 
a Map of the Line, 18 fine steel plates, and numerous wood 

avings. London: Charles Tilt. Birmingham: Wrightson 
nnd Webb. 


We have several times made extracts from this very interestin 
work, which is of that sterling character that it may be read with 
pleasure either by the professional or general reader. The descrip- 
tion of the immense works carried on during the progress of the 
railway shows the vast expense, great outlay, nnd antagonist difficul- 
ties with which railway companies have had to contend from the 
first projection of the company to the conclusion of the work: It 
also shows with what great perseverance it was necessary to combat 
the bigoted prejudices of various parties, some even interested in 
the progress of railways. Wehave read the work with considerable 
pleasure, and doubt not that it will be perused by our subscribers 
with equal interest, while, to give a specimen of the generel cha- 
racter of the volume, we shall occasionally give a few more extracts. 

The plates and wood engravings (we ought perhaps to have men- 
tioned before) are particularly deserving of notice, as they illustrate 
the description and show some of the stupendous works on the rail- 
way, the map at the commencement, reduced from Cheffin's large 
official map, will be found particularly useful to RUIT Before 


144 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


(Assn, 


we dismiss the work we must call the attention of the reader to con- 
sider the vast talent and discrimination that has been bestowed on 
the works of the railway by the several resident engineers on the 
line ; and it would afford us much pleasure if we could see on the 
various parts of the railway some tablet or inscription stating the 
names of the individuals to whom the works were intrusted by the 
engineer in chief, Robert Stephenson, Esq. To this engineer, 
however, no inscription is necessary, for the railway alone will bea 
sufficient monument to hand down to future ages the name of 
RoserT STEPHENSON. 


Roscoe's Book of the Grand Junction Railway, from Birmingham, 
Liverpool, and Manchester, with sixteen asrang, end. ‘our 
Maps. London: Orr and Co. 


During the progress of this work through the press, we have had 
occasion several times to speak of it, and its conclusion fully justifies 
what we have before said in its praise. The various engravings are 
beautifully executed, and present faithful representations of some of 
the principal works on the railway, together with views of the 
adjacent country. The letter press contains much useful and inter- 
esting information connected with the progress of the railway, and 
descriptions of the towns and villages in the vicinity of the line. 

Certainly, however much authors may regret the destruction of the 
per ue by railways, they must admit that these works have not 

een without some benefit to the literary world, for on the Birming- 
bam road alone a hundred guide books must have been written, and 
some, as in this instance, uniting the highest resources of the sister 
arts, 


Popular feinictónt qu the Calculations of Probabilities ; translated 
om the French of M. A. Quetelet, by R. Beamisn, Esq., C.E., 
F.R.S., &c. London: Weale, 1839. 


The doctrine of probabilities is one which has for a long period 
occupied the attention of philosophers, and the work of M. Quetelet 
is the latest, and at the same time, one which assumes the merit of 
a popular form. M. Quetelet has certainly not shown a ry great 
pri in effecting his object, and from the skill displayed by Mr. 

eamish, we should have preferred an original work to this transla- 
tion. Indeed the whole work wants a recast to adapt it to English 
habits and English social progress, and in its present state while some 

arts seem redundant, others require explanation. Mr. Beamish 
eaves several things to be wished for with regard tostyle, and there 
are many points which he has left unelucidated, where a simple note 
would have cleared up the subject. It ought to be explained that 
Ese of cards on the continent, as for piquet in England, consists of 

, rejecting all cards under the seven except the ace. The questions 
at the end of each chapter are a superannuated process which had 
better be dismissed ; the first and second chapters are too diffuse; 
in the treatise on lotteries Geneva is confounded with Genoa: and 
the chapter on assurances is almost inapplicable to this country, 
A is that on the decisions of tribunals, where we have no judges of 

cts. 

Mr. Beamish has in the notes exhibited an ability which we should 
have liked to have seen better employed than as a satellite to M. 
Quetelet, and indeed his labours confer on the work a value indepen- 
dent of its original merits. The bearings of the law of probabilities 
on hypothesis is an important department of mathematical philosophy, 
and one which no one engaged in study or investigations should 
neglect, while in this small volume may be found useful information 
delivered in a clear and plain manner, which, while it cannot fail 
to Ge peneman to all classes, to most readers must be highly 
valuable. 


The Year Book of Facts in Science and Art. By the Editor of the 
* Arcana of Science." London: Simpkin and Marshall, 1839. 


The Editor of this work had in the course of his labours on the 
* Arcana of Science," the opportunity of acquiring an experience, 
which he has happily devoted to carrying out the same plan on a 
more extensive scale. In the small space of this duodecimo the on- 
ward progress of science and art is chronicled, and both the practical 
and theoretical student can appreciate how far the wheels of the tri. 
umphant car have been driven in their successful course. The new 
inventions in mechanies, and the useful and speculative arts are regis- 
tered from the most authentic sources, and we feel happy to see that 
we ourselves have been able to contribute in some degree to the 
general store. The editor has long laboured in the school of chen 
ont good literature, and he has in this instance produced a wor! 
worthy of bis former exertions, and propitious to his future career. 


Theory, Practice, and Architecture td aoe The Theory by Jaurs 
Hann, of King's College; and the Practical and Architectural 
Treatise by Witutam HosxiNo, F.S.A. &c. London: John Weale, 
1839. Partl. 


From the specimen number before us, this promises to be an invalu- 
able work, and one that was much wanting. It is surprising that 
England, which can boast of having the grandest bridges in the world, 
has not a single treatise on their construction. We regret that we hare 
not space in the present number to enter into the character of the 
work, but in our next will enter into it more fully, by which time we 
hope to see one or two more parts published. The first part contains 
an admirable engraving of George Stephenson, besides three outline 
engravings of an American timber bridge; a bridge over the Calder 
and Hebble navigation ; three plates of the Sae Dean viaduct 
bridge ; two of the Ouse-burn viaduct ; one of the Victoria bridge on 
the Durham junction railway; and a bridge on the London and 
Croydon railway. We must impress on the attention of both the 
editors and the publisher, the necessity of giving full specifications and 
estimates of the bridges as far as possible, for to the profession they will 
form the most valuable part of the work, The unusually low price at 
which each part is published, and the excellency of the engraving, 
must ensure it à large sale, which there appears every endeavour on 
he part of the publisher to merit and obtain. 


Illustration of Mechanics. By the Rev. H. Moszrzv, M.A, F.R.8, 
&c. London: Longman and Co., 1839. 


We hail with pleasure the first volume of a series of “ Ilustrations 
of Science, by Professors of Kinga College, London.” Such works 
will do more to enlighten the student than any works with which we 
are acquainted ; they will form invaluable references and assistance to 
those who may attend the lectures of the professors. In our nett 
Journal we shall enter into a more minute enquiry into these works, 
and the system of education adopted in the class of Civil Engineering 
at the college. 


Observations upon the Report of the Irish Railway Commissioners. 

By Georce Lewis Smytu. London: Hooper, 1839. 

This is a most able summary of all the arguments on the moral 
and political bearings of this nefarious job. r. Smith fully proves 
that the government, from all past experience, is totally deed 
tent for such a trust, and that, even if they were, that their interfer- 
ence has been attended with the most fatal results to the Irish 
people, inducing a blind dependence on the government, aud dead- 
ening all their enterprize and exertions. 

The subject is treated clearly and efficiently, and there is such 
collection of documentary evidence as might even convince one of 
the [des ljobationers. We are happy to hail the co-operation of 
Mr. $ Set m and cannot but express our sentiments of the service 
which this work is caleulated to do in exposing that ridiculous 
abortion of selfish interests and public jobbers. 


LITERARY NOTICES. r 


We have reserved our notice of Mr. Hay's work On Colour until our next 
number. 


The Popular Lecturer is the title of a periodical published by Paul, whici 
for the price of a penny weekly, gives lectures delivered at the different 10- 
stitutions by men of eminence. The parts before us contain lectures by 
Messrs. Bowring, Birkbeck, Col. Thompson, Grainger, &c, and the subjects 
are illustrated with numerous wood-cuts. Like a buoy floating on the set 
this publication shows the state of things below the surface, and isan es 
cellent omen of the progress of literary institutions in the metropolis, and cf 
the manner in which they are diffusing popular information. 


The Sepulchral Monuutente, by Carl Tottie, we noticed individually on the 
appearance of the first parts, and those since received maintain the sme 
character. The plates are beautifully engraved, and the designs are infinitely 
superior to anything of the same kind which has yet been presented to the 
public. Their merit is simplicity, But this we regret too often degenerates 
into nakedness; the artist is evidently deficient in a correct eye for proportion. 
leaving large spaces unrelieved, or when this fault is rermedied, it is often b) 
the introduction of some extraneous feature which is an equal dixparagement 
to the design. 


A Letter to the Shareholders in the Great Western. Raiheay, by Edward 
Ryley, is an undigested pamphlet, from such sources as the Irish Railway 
Commission, and Wood and Hawkshaw’s reports, brougbt forward a prop 
to Kollman’s patent railway. The writer's motto, from Virgil, is Træ 
Tyriusve mihi nullo discrimine agetur, which, translated, signifes, “ E 
neither for Trojan or Tyrian, but for egomet, —1, by myself." 
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ARTESIAN WELLS. 


(This snbject is, once again, exciting a good deal of attention. The old schemes 
have been revived, for sup lying considerable districts, indeed whole parishes, of 
this thirsty metropolis, i water, by sinking wells through the London elay. 
When the project was beretofore under discussion, we brought together such evidence 
as appeared to ne conclusive against it. But os the importunate appealers to onr 
breeches pockets are not enaily to be got rid of, we thought, under these circumstances, 
that oar readers might desire to hear the opinion of a geologint; and as Mr. Webster, 
who is at present delivering a course of lectures on Geology at the Russell Institution, 
filly considered the question last week, in a lecture on the tertiary formations, we 
prevent am abstract of so much as referred directly to this subject. ] 


Mr. Webster observed, that an Artesian well is produced by boring 
through strata impervious to water, down to another stratum containing 
water, and so placed that this fluid will rise up through the bore by hydro- 
static pressure; that is, by the pressure of another part of the water on a 
higher level. He then pointed out what he considered to be the true source 
from whence the water found below the London clay is derived. We must 
first imagine a geat depression in the chalk stratum that covers the chief 
m of the south-east of England, the boundaries of which depression or 

in is marked by the North Downs, Marlborough Downs, and the Chilton 
Downs, where the chalk is on the surface. Within this depression, we 
must, then, conceive a great stratum of sand, lying in the chalk, but less 
extensive,---or rather several strata of sand alternating with several beds of 
roarse pipe-clay, but in a very irregular manner. This bed is named the 
sand and plastic clay; and this sand contains a large quantity of water, so 
as to be, in some places, almost of the nature of quick sand. Over these 
last strata lies a very thick one of dark blue clay, called the London clay, 
which being less extensive still than the sand, leaves a portion of the latter 
exposed in & belt or outcrop all round the basin. Now when rain falls upon 
the chalk downs, it descends the slopes in streamlets towards the centre of 
the basin; and when it meets with the sand uncovered, it sinks into it, 
yeming downwards below the London clay. In course of time, from this 
cause, the whole of the sand stratum has become full of water, and inust 
continue to be so, except the latter should be drawn out; and it is evident 
that this water stratum can be exhausted only by raising out of it a quantity 
ví water greater than the supply it receives from the hills all ronumd. The 
rain which falls upon the London clay cannot add to the water beneath it, 
siace this clay is impervious; and, therefore, landsprings only are found on 
the top. lf a boring be made anywhere through the blue or London clay, 
down to the stratum of sand containing water, the latter will rise in the 
bore with considerable force, to the same height or level as the outcrop of 
sand between the London clay and the chalk. If this boring be made at a 
spt which is on a lower level than this source, the water will spout up like 
afvuntain; but if the boring be made in a place where the surface of the 
grid is higher than the source, then the water, though it will rise, will 
not reach the surface’ and this accounts for the various heights to which 
the water ascends in various Artesian wells. (We omit the descriptiou of 
the mineralugical characters of these strata, and of the fossils they contain, 
in] confine ourselves to the circumstances connected with the water.) 
misi rd last twenty years, a great many perforations have been made 
through the London clay, from its having been found that simple borin 
with an auger is sufficient when a small supply only is required: an 
cavugh has been done, fully to establish the ath of the geological principle, 
that the sand stratum bearing water extends all under the London clay; 
and that the metropolis stands upon a chalk basin containing an immense 
quantity of pure soft water, sufficient for the supply of many breweries, and 
numerous private houses, &c. But now comes the question: is this pure 
*of! water sufficient in quantity, not merely for the consumption just men- 
tioned, but for the supply of the whole metropolis, or of several parishes, or 
ofa single parish} With respect to the actual quantity of water in the 
basin, it is imposible to calculate it with any certainty; fur although we 
can estimate the extent of the sand and water stratum from the map, yet 
we cannot ascertain its thickness, since this varies in different places. In 
by far the greater number of borings the thickness has not bcen taken ac- 
count of, because the work generally ceases at the top of the sand, when 
"iler appears: to say nothing of the impossibility of knowing the propor- 
tions of water and sand. Mr. Webster went on to prove that the stratum 
of sand and water is extremely irregular, and that we cannot have a clear 
idea of its actnal natyre, except a much more accurate account of the 
borings were kept than had been the case. The sand stratum is subdivided, 
m all probability, by bands of clay: and it is incorrect to assert, as has 
been done, that it is possible to predict success in sinking in one place, 
because a successful boring has been made in another; or that the supply 
A water will be the same in all places. All mention has been omitted, 
when spevulating on this project, of the well-known failure of many Ar- 
temian wella: and it is rertain that, in several cases, one well has taken the 
‘iter from another, proving that the supply in that lorality was limited. 


Mr Webster next adverted to an experiment which had been made by the ` 


hew River Company, in endcavouring to avail themselves of the water 
below the London cluy, by sinking a large shaft or well at their reservoir 
m the Hampstead Road. At a depth of 170 feet they came to the stratum 
of sand and water, which rose up together, as is usual, into the well; but tind- 
mg that they could not sufficiently separate the water from the sand, which 
i» the chief difficulty in forming wells on a great scale in the Lundon clay, 
they paswed through this running or quicksand, by means of cast-iron 
e\iindezs, at an expense of 4,UU0/., independent of the 8,00U. which the 
well opt, hoping to obtain water by sinking into the chalk below. They 


l 


found water in that stratum, but in quantity too inconsiderable for their 
object; and hence this well has been represented asa failure. Mr. Webster: 
stated, that, considering this experiment as an important one, he applied to 
Mr. Mylne, engineer to the New River Company, for information respecting 
it, and received from him al! the information he required. A remarkablo 
discrepancy had appeared in the public statements respecting this well; on 
one side it having been termed a failure, whereas information was given to 
the vestry of St. Pancras by one of the workmen who had been employed, 
that water had been obtained at the rate of 6,350,400 gallons weekly; this 
Mr. Mylne explained by stating that the term failure had been used, not as 
implying that they had not got water, but that they had not procured it in 
sufficient quantity to answer their purpose.as matter of trade: the actual 
quantity being only 650,000 gallons per week, instead of 6,350,400, lesa 
than one-ninth part of what had been reported! Mr. Mylne likewise stated 
that, so far was the supply from being constant, they were ablo to work 
the pump in raising the water only one-third of their time; because, when 
they had procured what water trickled in slowly through the chalk, they 
were obliged to wait until a sufficient quantity was again collected. Mr. 
Webster seemed to consider the idea of a certain supply of water in the 
ehalk, independently of that in the sand stratum, as a fallacy, or at least 
extremely problematical; and that the water found there had proceeded 
from the sand stratum resting upon it, and which had forced its way down- 
wards through numerous minute fissures in the chalk. He observed that 
the procuring much water at a number of points considerably distant from 
each other, by no means demonstrated, as had been asserted, the certainty 
of raising the same quantity by means of a single large well; and he further 
observed, that since it was a manifest and great advantage which the in- 
habitants of London now possessed, and which was unknown formerly, that 
they can have nuinerous supplies of fine spring water only by boring, it was 
well worth consideration whether the sinking large shafts, and employing 
powerful machinery to raise water, might not disturb the sand and water 
stratum to some distance, so as to destroy or injure the subterranean chan- 
nels by which water reaches those wells, which are already the property of 
individuals; while at the same time no reliance can be placed on the con- 
tinuance, without interruption, of a supply on so great a scale as is con- 
templated from this source. Upon the whole, Mr. Webster gave it aa his 
opinion, that proper and sufficient data had not yet been collected, to 
establish, upon good authority, the existence of water in sufficient abundance 
to afford a constant supply to the metropolis, or even a considerable district, 
by raising it in a single place from below the London clay, notwithstanding 
borings or Artesian wells, dispersed through London, fi their object in 
furnishing manufactories and many private houses with water. 

With respect to the present supply of water to the metropolis. Mr. 
Webster observed, that although the subject did not come properly within 
the scope of his lecture, he would just state, that a considerable degree of 
misapprehension still existed on the subject. The Thames water is often 
represented as of bad quality. There is no doubt, that in its progress through 
the capital, it is rendered very impure; but it has been abundantly proved 
by the accurate analysis of the most eminent chemists, that when the sup- 
ply is taken sufficiently high up the river, and condueted iato the town in & 
proper manner, it is of great purity. At present the perishes of Marylabane, 
St. George's, St. James's, are supplied fram parts of the river much beyond 
the influence of the London drai P ing this, and other excellent 
sources, we cannot be said to be unfavourably situated by nature reepecting 
a necessary of life of the first importance.—-Athenaum, 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


— 


INSTITUTION OF CIVIL ENGINEERS. 


Feb. 12, 1839.—The Presrpgnr in the chair. 

The following gentlemen were elected :—Robert Hawthorn, Nicholas 
Harvey, and William West, as Members; J. R. M'Clean, as a Graduate; 
E. W Brayley, as an Associate; and General Sir John F. Burgoyne, R. E., 
as an Honorary Member. . 

“ On the Properties and Composition of the Peat and Resin Fuel." By 
C. Wye Williams, A. Inst. C. E. 

The nature of the fuel being of great importance in the manufacture of 
iron and the arts generally, it is interesting to inquire into the value of peat 
for these purposes. Peat may also be used for railroad engines, and with 
peculiar advantage, being free from many of the impurities of ges cokes: 
it may also be used in combination with resin, or other bituminous sub- 
stances, as n fuel for long voyages. The bogs of Ireland were, nearly 
thirty years ago, designated by a Mr. Griffiths as mines above ground; 
who remarked, also, that the iron founders in Dublin might probably, ere 
long, be supplied with turf-charcoal, which is superior to every other for 
their purpoSe. The attention of the author was directed to the use of peat 
for the steamers on the Shannon, where coal is necessarily dear, and peat 
was at first used only fur economy ; the impediments to its use, from its 
bulk aud dampness, being great. ‘The property of holding and absorbing 
moisture is also a great impediment to its use, particularly in wet seasuus, 
the only remedy for which is great care during the process of drying and 
in its subsequent preparation, any care being amply repaid by the dimi- 
nished consumption. The evils of its bulk and low specific gravity may 
be obvigted by compressing it when dry; when compressed perfectly dry, 
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and kept free from moisture, it will preserve its bulk. From some obser- 
vations of Tredgold, respecting the earthy impurities and odour of peat 
when burnt, it is obvious that he experimented on peats from the lower 
strata; but the author, in opposition to several eminent philosophers, 
maintains that turf coke may be made morc effective than wood charcoal. 
he author, in his first experiments, came to the same conclusions from using 
the lower though impurer strata, simply because they were the denser, and 
rejecting the lighter kinds. The lower strata sometimes contains peat of a 
tolerable purity, but generally the upper and lighter portions are superior 
in the purity of the carbon, the intensity and quality of its heat, to those 
portions which have acquired density by time and natural pressure. When 
the density is acquired by artificial pressure, we have a substance superior 
to any other for all purposes of metallurgy. 

The difficulty in the conversion of turf into coke has hitherto lain in 
depriving it of its volatile substances so as to ake a pure carbon, and in 
avoiding waste by partial combustion. This is effected by an union of the 
distillatory with the stifling process; the volatile substances nre expelled 
in the oven, and when sufficiently charred the stifling process is adupted. 
Turf for the forge must have a greater density than that acquired by this 
process. This is effected by purensisg or bruising it, so as to destroy the 
fibrous character, and bring the component parta into closer and more per- 
manent contact. By the union of these processes, any density may be 
given to the fuel which will combine tlie purity of vegetable charcoal with 
the density of mineral coke. The specifie gravities of the turf hard pressed 
(water being 1000) is 1160—of the coke from the hard pressed 1040. 
Thus, tho hard pressed turf is denser than the densest wood, and the turf 
coke double the density of charcoal and equal to coal coke. 

The test adopted by the author, after Berthier, of the calorific power, or 
relative power of absorbing oxygen, is the quantity of metallic lead re- 
duced from its state of oxide by giving weights of the several fuels. Pure 
carbon gives 310 grains, wood charcoal 307, turf coke 277, best coal 
coke 277. 

Thus we have a measure of the relative 
tensity of heat is often of more consequence than quantity, and intensity 
depends on the density of the fuel. Berthier remarks that the superiority 
of coke to wood charcoal is owing to its density. In the above com- 
parison, no account is taken of the impurities of tlie fucla; consequently, 
turf coke, being free of sulphur, has great advantages. The author fin 
that iron worked with turf coke is sooner brought to a welding heat, works 
softer, and comparatively free from scales. 

The author then describes the resin fuel as an artificial coal produced b 
imitating the process of nature, in the best combinations peculiar to coal. 
Natural pit coal consists of bituminous, carbonaceous, and various foreign 
ingredients, of which sulphur is in abundance, and very injurious. The 
resin fucl consists of resin, the purest available bitumen, and turf coke, the 
purest vegetable carbon. Thus, the greatest heating power exists in the 
smallest bulk, and the excess of bitumen and deficiency of carbon, as in 
canne] coal, or excess of carbon and deficiency of bitumen, as in an- 
tbracite, may be avoided. Resin, notwithstanding its price, is used in 
steam navigation, but very disadvantageously, in combination with cinders, 
as it melts and passes off, in a state of vapour, not entering readily into 
combustion with the oxygen of the atmosphere. But in the resin fuel, in 
consequence of the extraordinary attraction which subsists between carbon 
and oxygen, the resin has its full combustible and calorific effect. In 
the furnaces of boilers, a solid cinder is requisite, which may be pro- 
duced by adding some of the inferior bitumen, as pitch and tar. The 
fuel is manufactured by adding turf coke, in a state of powdcr, to the 
bitumen in a melting state, and in such quantities as to saturate each 
other, The average price of the fuel is 30s. to 4Us. per ton. Its use was oy 
tested in the voyages of the Royal William, in which 20 cwt. of coal, 
with 2 cwt. of the fuel, did the work of 26 cwt. of conl. The suddenness 
of the action and the great increase of heat for a small increase in its con- 
sumption, render it of great value in cases of emergency. The author 
concludes by expressing his conviction, after ten ycars’ experience, that 
the turf bogs of Ircland may be rendered available for many important 
uscs in the arts. 


uantities of heat; but in- 


Feb. 19.—The Presipent in the chair. 

The following gentlemen were elected:—J. A. Galloway, as a Member; 
E. Birch, as a Graduate; G. Moore, C. Robinson, nnd S. Reed, as Asso- 
ciates; and Captain Sir E. Parry, ns an Honorary Member. 

“ On Railways in America." Communicated in a letter to the President. 
By 8. W. Roberts. 

The writer describes the various metbods which had been adopted of 
laylng down Railways in America duiing the last twelve years. First, timber 
rails with light flat iron bars were tried; these were found cheap, but not 
durable. Next, stone rails, or sills similarly plated. Next, heavy iron rails 
laid on blocks of stone; the violent vicissitudes of the sasons soon deranged 
the foundation of these, and caused the track to spread. The heavy iron 
tails were next laid on a foundation of timber. The Alleghany Portage 
Railroad was laid four years ago by the writer with hewn white oak timber, 
10 inches square, imbedded in the ground ; upon these cross sills of locuat 
timber, 6 by eight inches, and 74 feet long, notched and trenailed. On the 
top of these croes sills, and directly over tbe longitudinal timbers, the cast. 
iron chairs which supported the rails were bolted. The track was thus 
effectually prevented from spreading. The rnils are from 45 to 60 Ibe. per 
yard, from 3 to 3 inches in height, and from 3} to 4} inches on the base. 
On roads with difficult curves “ bogie'' engines are used. Each locomotive 
ha six wheels, The hinder part is supported by a pay of driving wheels, 


4 to 5 feet in diameter, aud the front part rests upon a bolster on the Bogie, 
which has four wheels of about 33 inches diameter. Each ars 
36 feet long and holds fifty persons, and warmed by a stove. The loeg an 
are adopted as less likely to upset than those on aix wheels. The avenge 
speed, including stoppages, is 15 miles per bour. 


“ Manchester and Leeds Railway Section." By Francis Whishaw, M, 
Inst. C. E. 

This section, prepared under the direction of Mr. Whishaw, is designed 
to afford a novel and useful method of embodylng a great mum of the 
details required by an engineer when giving evidence before a Pani. 
mentary Committee. This section was constructed before the last standing 
orders, and the author had here anticipated them in putting upon this section 
much of the detail now required. By sections thus prepared the engineer 
can always answer any questions which may be pat to him. 


* Account of Boring for Water through Granite.” By Frederick Hold. 
Communicated by Apsley Pellatt, A. Inst. C. E. 

A hole, 6 feet wide and 7 feet deep, was first dug, and a wooden cylinder 
lined with bricks inserted. Two pieces of cast-iron pipe, 6 feet in length 
and 8 inches in diameter, turned smooth at both ends, and united bys 
wrought-iron hoop ring, so that when the whole number of pipes wer 
driven, a continuous pipe, perfectly cylindrical, both on the inside and on 
the out, was formed. Nine lengths of pipe were connected and driven, ad 
then the boring commenced, and contiaued through a har3 rich species of 
rock or granite, having all the component parts but not the compactoes of 
granite. The boring was continued toa depth of 175 feet. The supply 
has been regular at the rate of from 48 to 50 gallons per minute, a tem- 
perature of 48° F., the external air being 52j* F. 


Mr. Brunel stated, that the advance of the Thames Tunnel was now t the 
rate of 3 feet per week ; they were now 64 feet from low-water mark. He 
presented some specimens of sand, which, when mixed with a certain quin- 
tity of water, was exceedingly troublesome. They frequently push tbe 
poling boards before them: last night not less than 60 square feet wis 
pushed before them. They fight their way on with difficulty, but co 
tinuously. 

Feb. 26.— The Pagsipenr in the chair. 

The following gentlemen were elected :—G. Grove, J. B. Redman, n 
Graduates ; S. M. Peto, T. Grissell, and Rev. S, King, as Associates. 

i On the Economy of working expansively in Crank Engines." By John 
att. 

A letter from Mr. Watt was read on the economy produced by workity 
steam in large steam engines expansively, in which the author deuil the 
result of some experiments on a high pressure engine, employed for blowing 
furnaces. The steam cylinder of the engine in question was 38 inches it 
diameter, the blowing cylinder 122 inches, length of stroke 9 feet, pressure 
on the piston 41 lbs., and in the boiler 45 lbs. per square incl, the number of 
strokes about 12 per minute, and the pillar of blast 24. A large fly-whed! 
was attached, and on fitting the steam engine with an expansive appris 
and cutting off at half stroke, the performance was greater than at any pr 
vious time, with a saving of 25 per cent. of fuel. The author refers this to 
the fact, that all the moving parts, with the exception of tbe fly-wheel, trt 
brought to m state of rest at the conclusion of each stroke, and that if t 
steam be allowed to enter throughout the whole length of the stroke, the pi 
ton will have to draw from the fly-wheel momentum sufficient to overcome 
its own momentum, and to alter the direction of its reciprocating parts; bt 
the steam being cut off so that the momentum be destroyed by the time tb 
piston terminates its stroke, the return stroke will be commenced without 
checking the unnecessary impetus which exists when the steam is admitted 
to the end of the stroke. Thus it is observed, that engines working expu- 
sively pass the centres more casily than when working full pressure throwt- 
out the stroke. The momentum which has to be destroyed is created at the 
expenditure of more than half a cylinder full of steam; and the checking this 
motion is also accompanied by a stil! further waste of steam. Mr. Watt hd 
altered an engine driving rolls for rolling iron, and the result of cutting off at 
half stroke was here also attended with a saving of 25 per cent. of fuel. 


March 5.—The Presipent in the chair. 

The following gentlemen were elected :—Thomas Chalmers, Andrew Bur. 
as Graduates ; and John William Lubbock, as an Honorary Member. 

“ Oh the Comparison between the power of Locomotive Engines, and the 
effect produced by that power at different velocities.” By Professor Baby. 
Hon. M. Inst. C. E. 

In this paper the author does not attempt to explain an exact method for 
computing the power of locomotive engines, but only one tulerably Me 
mate. The method he pursues is this :—'' If we know experimental ly the 
number of cubic feet of water evaporated in any given time by an engir, 
the space passed over in that time, the length of stroke and the capacity % 
the cylinder, we hence know how many cubic feet of steam have been eu» 
ployed, and, consequently, the mean number of cubic feet of steam produced 
from one cubic foot of water: hence, again, by experiments that have bee? 
made by different writers upon the power of steam, we know the pressure 
per incb on the piston, and then making due allowance for the resistance of 
the atmosphere on the piston, the friction of the engine-gear, &c., we bart 
left the force that ought to be effective. And this being reduced to the cit- 
cumference of the wheel, it should be equal to the resistance opposed by tbe 
load, which, en a level plane, consists of axle friction, road resistanor, and 
the resistance of the atmosphere to the engine and carriages. But tha» 
assuming a perfect action to the engine without My mt whicb, thous? 
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much to be desired, is certainly seldom the case." Thé author then goes on 
to select some experiments from those made on tbe North Star and Harvey 
engines, as reported by Mr. Wood to the Directors of the Great Westetn Rail. 
way. He also gives such columns from Mr. Wood's Tables as are requisite, 
together with additional columns resulting from the computations above in- 
dicated. And after treating upon these at some length, he concludes bis paper 
by making a few observations on the effect of gradients. 


“ Tbe Description of a Floating Clough." By George Ellis, Associate 
Inst. C. B. 

This machine was used for scouring a channel which leads from the 
Wincstend Drainage and Haven of Patrington into the River Humber. It 
was constructed in the following manner:—The frame is made of timbers, 
6 incbes by 4, 12 feet long, 9 wide, and 6 deep. ‘This frame is covered with 
planking, two inches thick, and tbrough the middle of it a culvert is formed, 
with planks 2 feet 6 inches in width, with a small lifting door at the end. 
Connected with the bottom and projecting in front are two long beams 
called feelers, which keep the machine in its course; at the bottom in front 
are frames of wood, shod with rough iron like the teeth of a saw, and these 
are connected with racks which can be raised by a lever. At each side of the 
machine there is a wing which is made to fit the slope of the banks, to dress 
the mud from the sides and to keep up the water behind the machine. 

At high tide the machine is moored in the middle of the channel, the wings 
are extended and kept so by ropes, and when the tide ia at half ebb the plugs 
are taken out, and the water rises about 2 feet in the machine, which causes 
itto sink ; the plugs are then replaced, and thus it remains till full ebb, when 
the iron shod frames are let down in front and the tide forces the whole 
machine, which is like a great dam, gently down the stream, scraping with it 
all the mud down to the river, where it is emptied, and floated back with the 
tetura tide, the whole distance, about 3 miles, is performed in two hours. 

A similar machine has appeared in the 2nd vol. of the “ Transactions of the 
Institution of Civil Engineers," p. 181; only the former was used for a drain, 
and the latter for navigable rivers. 

March 12,—The PRESIDENT in the chair. 

The following gentlemen were elected:—Philip Benjamin Scoti, as a 
Graduate; Thomas Cubitt, Samuel Enys, and Robert Mallett, as Associates. 

" A description of the Rhymney Ironworks,” accompanied with a “ Draw- 
ing of the Puddling Forge and Mill," from Mr. Richards. 

These works were erected by the author for the Rhymney Iron Company ; 
and be describes the various processes necessary for converting refined metal 
into finished iron. He states that each furnace receives 4j cwt. of refined 
metal es a charge, which is worked into six puddled balls in about a half an 
hour. These balls are then taken to a shipgling hammer, weighing about 
4j tons, with a fall of 20 inches, and the balla are subjected to about twenty. 
kve blows. Instead of this process the balls might be taken to the squeezer, 
but this method is not so effectual iu removing the impurities of the iron; it 
is then passed to the puddling rolls, where it is gradually reduced to the re- 
quired size, when it becomes puddled bars. These are then, whilst hot, cut 
into lengths, and subsequently piled into weights and sizes according to the 
description of the iron that is about to be rolled. The piles are then brought 
to à welding heat in heating furnaces, and passed through roughing rolls, till 
they are reduced sufficiently to go through the finishing rolls, where they are 
made into bars of the description required. The same operation of shearing, 
piling, and heating of these bars, and rolling through other rolls forms the 
railway bars. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


At an ordinary = meeting of the members, held on Monday, the 4th 
^l March, 1839, P. F. Robinson, V. P., in the chair, the following gentle- 
ret ag elected an associate: —George Ward, of 22, Penton-place, Pen- 
torille. 

The report of tbe Council respecting the adjudication of the medals for the 
prize estays was read. 

Resolved, — That the recommendation of the Council be approved, and that 
Medals of Merit be awarded to the authors of the papers with the mottocs 
* Roma fuit," and © Respice ad Palatinum montem vasta rudera." 

"The letters, bearing the mottoes ofthe successful candidates, having bcen 
opened, the autbors appeared to be as follows:— 

William Willmer Pocock, Associate of the Essay with the motto “ Roma 
fuit."—Edward Hall, 12, Brown-street, Manchester, of the Essay with the 
motto “ Respice ad Palatinum montem vasta rudera." 

"The following papers were read:— Description of various specimens of 
metal sash-bars, manufactured by Mr. Clarke, of Lionel-street, Birmingbam ; 
forwarded by Mr. Jones.— Description of asuperior quality of crown glass, 
tanafactured by Messrs. Stock and Co., Birmingham. — Description of 
various sorts of stone used for building purposes in Belgium, by Mons. Serrure, 
Hon.and Cor. Mem. — Description of double gateway tothe city of Pæstum, with 
4 restoration and remarks illustrative of the military architecture of the Greeks, 
by T. L. Donaldson, Hon. Sec. 


Mr. Donaldson read the following extract from a letter he received from Mr. 
Charles H. Gregory, engaged on the Manchester and Birmingham Railway. 

. Manchester lies nearly at the north of the red sand-stone district. In the 
immediate neighbourhood, on the north side, we come into the coal-beds and 
carboniferous limestone; on the west the sand-stone is cositinued throughout 

Greater part of Cheshire to Flint, where we pass through sirata of lime- 
Mode to the clay slate; on the east side, 10 or 12 miles bring us to the 
borders of Yorkabire and Derbyshire, and to that ridge of,moor-hills which 


has been termed “ The Backbone of England ;” it is here that the summit- 
stones are obtained, being a strong grit, and the best building stones for ordi. 
nary purposes used in Manchester. The best of the summit stones for strength 
and durability comes from the Blackstone. Edge Quarries. This stone mach 
resembles the Bramley Fall stone, and will bear nearly as much. The Saddle- 
worth stone is another of the summit stones, but the quarry is not half worked, 
so that it cannot be so well trusted as the Blackstone Edge. The price of 
the summit stone ut Manchester is from 10d. to Is. per foot. Another stone, 
much used here for Ashlar work, is a red sand stone, obtained at Runcorn, on 
the Mersey, a few miles from Warrington. The Runcorn stone is rather 
cheaper than the summit stone (1 think it is sold at 64V. per foot at the 
quarries) ; it works well, but there is a great deal of waste, the stone abound- 
ing in clay spots. For cornices, mouldings, &c., where much work is to be 
put on the stone, the Huddersfield stone is the best suited. This isa very 
fine sand stone, approaching in texture to tbe Yorkshire landings—it is very 
free, and good for tooling ; it costs Is. 64. per foot here. 

We leave Manchester (on the Manchester and Leeds Railway) by a 
viaduct, for about 1} mile in length; for a considerable part of this distance 
the piers are now up and the imposts laid, waiting for the spring weather 
before the arches are tumed. In the midst of this viaduct there is to he one 
skew bridge of iron, of about 130 feet span (if I remember rightly) —The 
next large work along the line is the Stockport Viaduct, about 100 feet high 
in the highest part, and rather more than one-third of a mile long. The 
foundations are now being excavated for this work, and it will probably be 
in active operation in about a month's time,—The viaduct at Congleton 
will be a still larger work, and is to me more interesting, as I have been 
actively employed in the preparation of it. The length will be 3,078 feet, 
the greatest hcight to the rails 98 fect 6 inches; it consists of 42 arches of 
60 feet span, cach with piers 10 feet in thickness between them. Jt will 
contain about 62,000 cubic yards of brickwork, and 620,000 cubic feet of 
stonc, I do not remember the preciso amount at which it ls contracted 
for, but I think it is about £113,000. 


Monday, March 18th, 1839, P. F. Robinson, V. P., in tho Chair. The 
meeting proceeded to the ballot for tho removal of Sampson Kempthorne, 
Associate to the class of Fellows, who was declared to be unanimously elected. 

A letter was read from the Signor Gaetuxo Beria, of Milan, acknowledging 
his election as honorary and corresponding member. Also from the S or 
Atberllolli, of the same place, and from the Signor Klangabe, Secretary of the 
Archmological Socicty at Athens, 

It was annonnced by the Secretary that a copy of Professor Phillips's work 
on Geology, published in Dr. Lardner's Cabinet Cyclopedia, 2 vols., 8vo., 
would be presented by a member to the most ample and accurate abstract of 
the conrse by any associate or student. 


The first of a Course ef Six Lectures on the Geology of the South East of Eng- 
land, was then commenced by G. F. RICHARDSON, Esq., of the British 
Museum, whose able treatment of the subject was admirably supported by the 
elegance of his style and the harmony of his deiivery. The illustrations were 
most effective, and among them were a series of drawings of the caves of 
Adelsberg, near Trieste, which had never before been seen in England. 

“Geology,” said he, “is a science interesting becauseit is new,and as Colum- 
bus excited the strongest sensations in the old world, by discovering to them 
the new, so in our days we have, as it werc, laid open to us a new creation 
in the re-discovery of tbe old. This science has been frequently defined, but 
nover perhaps to sufficient extent, for it is a science which is not restricted to 
afew objects, but considers the past, the present, and the future, the living 
and the dead, the whole organic and the inorganic world. Jt may be diwided 
into dynamical portions, or geology proper, which considers the operation of 
forces; and paleontology, or the natural history of the antediluvian era." 

Geology iz a science, which, while too many regard it as merely specula. 
tive, is a science of the highest practical utility, —one equally important in 
mining, agriculture, and the arts. It is by the character of the strata that 
we determino their mineral deposits, as in granite we find tiu, in the transi- 
tion series lead, and in the alluvial gold; so wo have equally pointed out 
to us the positions, in which, as tbey are destitute of productions, research would 
be fruitless. Inattention to these has been too often attended with vexation 
and loss; and in oue instance, within his own experience, the lecturer stated 
that the late Duchess of Dorset was induced to expend £10,000 in the use- 
less attempt to find coal at Bexhill, in Sussex, although, now, any geologist 
could have told that the exertion would be as abortive as it js absurd. We 
regret that, from misconception, Mr. Richardson, in endeavonring to inculcate 
the utility of a Government school of mines, as on the Continent, stigmatized 
our present mining operations as the suggestions of avarice and ignorance, 
for the vilest purposes of jobbery, instead of recognising the wonderful power 
of that great principle which has enabled Joint Stock Companies to place 
England in a prouder position, as a mining country, than any of her neigh. 
bours, and which, not contented with the native field, has sougbt a new theatre 
of exertion across the great Atlantic deep. The importance of geology in deter» 
mining the productiveness of soils is of paramount utility, and intervenes in 
all operations in draining; by attending to the fissures in the strata, if they are 
of à porous nature, we may, by directing branch.channels into them, save moro 
extensive operations; whilo we can ascertain if the strata be impervious, by 
observing whether they abound in land-springs. The subject of Artesian 
wells is one of great intorest in this particular district, and it is well deserving 
of attention in many places, whenever, in seasons of drought, nvinbers of 
cattle perish from the want of tho great necessary of life. In road.making, 
in the vicinity of London, we had long pursued an erroneous course, by 
employing gravel and round pebbles, until, under M'Adam's direction, the 
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use of angular stones was introduced, and new road-materials were furnished 
from the trap-rocks of Leicestershire. 

On the profession, before which this lecture was delivered geology has a 
particular claim; for is it not from a neglect of its precepts that buildings 
erected only two centuries ago are severely injured by the weather? This 
arises from using a calcareous sand.stone, which, imbibing moisture, is decom. 
posed by the agency of the carbonic acid in rain water; while the use of 
granite is not free from the same defects, the felspar, one of its ingredients, 
being an equally perishable inaterial: in fact, it is only sach stones as siliceous 
sandstone, which are capable of resisting that insinuating destroyer. The 
legislature has indeed recognised this connexion of geology with architecture, 
by sending Mr. de la Beche on a mission through the stone-producing dis- 
tricts of England, to ascertain which possesses the best stone, for the construc- 
tion of the new Houses of Parliament. The sculptor is also interested in the 
qualities and durability of his material, and many are both the modern and 
ancient statues polluted by the iron stain, which spots some of the 
finest works. The painter cannot disregard this science with impunity ; for 
what can be more improper, than in the representation of some historical event 
in the undulating scenery of the south of England, as the signing of Magna 
Charta, or the imprisonment of Charles I., to see it accompanied with the 
sharp peaks and straggling rocks of the primary or transition strata! A 
literary friend, & lady of some celebrity, bad committed this error; she had 
described in one of her works the Isle of Sheppey, with the fanciful attributes 
of chalky cliffs and whitened walls; but, having occasion subsequently to 
visit it, what was her astonishment to see none of the things she had represented, 
but only shores bordered with mud! Nor, in its general relations, is geology 
Jess attractive than in its physical utility, for most truly does it show us the 
omnipotence of the Creator, and teaches us to find sermons in stones, and 
good in every thing. To the architect the whole world offers the contemplation 
of a kindred work, one mighty temple, reared by Nature to her great Creator : 
its details beautiful as they are regalar; its grandeur towering to the clouds, 
and its chambers replete with all that can be useful to the favoured people 
who inhabit it; in truth, a worthy monument of the Great Architect. 

In giving & limited sketch of geology, it is impossible to embrace the 
whole science, and indeed lectures may more truly be regarded as incentives 
to study, than as supplying the place of study itself. A geologist is indeed 
called upon to narrate, in the narrow space of an hour, revolutions of centu. 
ries, and the history of a million years. — Heis, in truth, like a traveller carried 
at railway speed through a delightful country, and has only time to enumerate 
tbe objects which he cannot describe. 

In nature, as in revelation, all is regular, all is systematic, and every 
apparent divergence serves only to confirm the wonderful provisions of the 
whole. The dislocations which occur in strata, so far from being produced 
by confusion or blind chance, are purposely placed, like magazines, to supply 
us with the riches of the mineral world ; and here we have stored up resources 
which otherwise would have been sunk far beneath our means of search. The 
terms used in geology, however difficult they may appear in name, are per- 
fectly simple in their explanation ; as, when we use the term anticlinal strata, 
we only express that formation which resembles the ridge made by the roof 
of a house. Many of these terms have no existence in nature, but are 
employed, as in other sciences, to assist the imperfection of our mental powers ; 
thus—we say primary, transitive, secondary strata, as in music we use bars 
to mark the time, without any reference to the existence of such in the execu- 
tion of the piece. Geology, however, is a science in which, like astronomy, we 
must doubt the evidence of our senses, and perpetually expect results for 
which on first impressions we are unprepared; like as in that we are taught 
that the sun, apparently ever moving, is yet a stationary globe, so here 
we are told that what was once land is now sea, and that the firm ground on 
which we stand was floated over by the monsters of the deep; that the hard 
and ponderous rock was once as soft and yielding as the quicksand ; and that 
the very stones before usin former days walked the wind asthingsoflife. The 
inquirer into geology finds himself like Aladdin in the cave; at first the rocks 
seem to close around him and shut out all hope, but no sooner has he gained 
the talisman of science, than a fairy land of wonder breaks upon his view. 
To the man of the world no science can be moro practically useful, to the 
philosopher nothing more agreeable, and to the Christian nothing more satis- 
factory ; for bere he finds tho fleeting existence of man chronicled as surely 
as in holy writ, and hero ho sees the eternity of the Great Creator, when he 
witnesses the successive destruction of rocks that almostseem to outvie time, 
and powers that seem as they could conquer it. 


Monday, March 25th.—H. J. Rosinson, Esq., V.P., in the chair. 
Mr. Richardson gave his second lecture cn Geology, in which he con- 
sidered the rocks with reference to their zoological reiations, and their adapta- 
tion to the necessities of mankind. The lecturer commenced by recapitulating 
the topics of his introductory discourse, and enforcing the definition of geology 
asa science which requires the investigation of every branch of organic and 
inorganic nature, which in the extent of its disquisitions is occupied with 
the past, the present, and the future. He again recalled its moral tendency, 
the manner in which it proves the perishability of matter, by showing the 
successive decay of every substance on the surface of the earth, and the 
powerful lesson which it teaches us of referring everything to its first cause, 

and looking to the great Creator ns alone immutable, eternal, imperishable. 
The greater portion of the crust of the earth, and the secondary and tertiary 
portiofis in particular, Mr. Richardson showed not only to be derived from 
the destruction of previous bodies, but absolutely from living beings. These 
remains are not confined to the gigantic relics which strike every eye, but 
they are to be traced in those minute organizations which are scarcely reg 


cognizable even by the microscope. Piles of rocks, beyond calcntation and 
imagination, are formed by the infusorial insects and the coral tribes, and, as 
if to show the vastness of his power, it is by means of these tiny labouren 
that the Almighty bas called into existence his most magnificent works. The 
pebble that we hold in our hands may once have lived tn a thousand’ treat. 
ing forms, and seen the history of centuries; and, as Young says,— 

* Where is the dust that was not once alive ?" 


The very rocks that now upheave their crests to heaven, once crawkd m 
earliest forms upon the earth, and from insects which we should crosh in the 
height of our fancied power, a greater Being bas devoted to fabricate by 
nobler monuments. Even the primary rocks themselves bave not ber 
supposed to be exempt from the alloy of animal remains ; and the observation 
of the Rev. Mr. Reade, of Clapham, have induced him to suspect their pre 
sence in mica and opal of porphyry. in mica he has perceived, by his micro. 
scope, annular or ringlike impressions, which he cannot but refer to the re. 
mains of infusoria, although, from the constitution of primary rocks 
crystalized by beat to their minutest molecules, this result has been doch 
by many. To the microscope, however, we must look for tbe elucidation ef 
this subject, and even when we are far from having availed ourselves of its 
present powers, we may look forward to a period when it will have attained 
a greater perfection, while only recently its powers have been augmented 
50 per cent. 

In the primary rocks no well-defined organic remains appear, and it isoa 
until we came to trilobitic schist that we obtain satisfactory testimony of ther 
presence. This stone derives its name from the trilobite, an anima! of the 
crustaceous tribe, most nearly allied to the king-crab, and which is chiefly 
remarkable for the beautiful structure of its eye. This organ, which has ) 
or 400 lenses, Dr. Buckland, in his “ Bridgewater Treatise,” bas adduced to 
prove the similarity of constitution between the atmosphere and ocean of the 
ancient world and that which now exists, proving that it bas remained un. 
altered in its properties in all the immensity of time. The toda 
are indeed most important in their zoological character, and bere it is thet 
we meet those anomalous animals, the ichthyosaur, or fish-lizard, and its ally 
the plesiosaur. In the oolite, which is most important for its constructire 
useà, we find the megalosaur, or great lizard, shells, ammonites and otber ves 
tiges of its marine formation. It is from this class of rocks that we obtan 
Freestone, Bathstone, and Portlandstone. In the Wealden formation which 
succeeds it we find many interesting features. The Sussex marble is formed 
almost exclusively of snail shells, such as lived in the great river of which 
the Weald district was once the bed. This marble affords some mos 
beautiful columns to Chighester Cathedral, and it fs the material of which the 
archhishop's throue at Canterbury is formed. To the same class also betoogs 
Purbeckstone. We now come to the chalk which is the boundary of tbe 
secondary formation, and is distinguished by the presence of the spirolimite, 
à microscopic shell, allied to the nautilus and the argonaut, for the discovery 
of which we are indebted to that eminent philosopher and amiable man the 
Marquis of Northampton, President of the Royal Society, who was present it 
the previous lecture. In the tertiary strata we find vestiges of the marme and 
freshwater animals which formerly inhabited the site of these deposits, and no 
district is more interesting than the London clay. In this and in tbe frah- 
water rocks of the Isle of Wight we find the nummulite, so called from iti 
resembiance to a Roman coin, and it is of stone formed of this shel! that the 
great Pyramid of Gizeh is constructed. Strabo noticed the appearance of 
this shell, and he attributed it to the remains of the lentiis on which the 
workmen fed, and which he supposed, having been thrown on the spot, lad 
been petrified. This nummulitic rock is one of the latest formations, and yet, 
as if to stamp man a parvenu on the earth of which be boasts himself master, 
the earliest of his works are but nature’s last. 

Having thus cxhibited the manner in which the zoology of a rock demot- 
strates its character, the lecturer proceeded to illustrate the application of 
geology to the practice of construction. He truly observed, that this science, 
by showing the advantages and defects of strata, became of the highest iw- 
portance to the arcbitect and the engineer. It would be absurd, he said, for 
him, to teach architecture to architects; but, while on this subject, he might 
perhaps be permitted to make one cursory allusion bearing on this subject. 
In the 14th chapter of Leviticus, from the middle to the end of the chapter, 
there are some curious provisions, not generally observed, with regard to the 
leprosy of a house, as derived from defects in its position or construction, and 
showing the attention which the inspired legislator devoted even to this sub- 
ject. With regard to the influence of strata upon foundations, be su 
those points to be well known; and as time did not admit a longer detail, be 
must run cursorily over some few points which he should have wished to bare 
given at greater length. Rocks, he remarked, are divided into two gre 
classes from their origin—the igneous from fire, and the aqueous from water 
or slate; and the different kinds of useful stone range from the primary sais 
upwards through evcry gradation—from primary limestone to slate, and- 
stone, magnesian limestone, and oolite. The main quslities for a good build- 
ing stone are firmness and consistency, and one of the best empirical rules by 
wbich an architect can judge of the stone of a district is by observing its oldest 
buildings, which, if affected by the weather, are principally injured oa iù 
horth and west sides. The best way to ensure the greatest d of resistance in 
a stone is to place it in the same way as it is in the quarry, that is, horizon- 
tally ; and this is particularly necessary in laminated strata and those of the 
tertiary formation, of wbich most of the buildings in Paris are constructed. 
Argiliaceous limestong also, which comes soft from the quarry, end hardens 
afterwards, requires reat care and attention. Stones of unequal colour, 
spotted, or veined, arenot ao strong as those of uniform colour, and sbowld bt 


Aroided, as they are dangerous ; and sometimes, as in the case of arches, one 
none of this description will, from its failure, ruin the whole work. Spots of 
oude of iron or of manganese are equally bad omens, as the stones on which 
they exist are liable to action froin the weather. Argillaceuus stones generally 
contain mica, and this is so susceptible of wet, as greatly to deteriorate from 
tbeir qualities, Brown or black stones generally exfoliate in lamins, from 
tbeir ready absorption of moisture, so that they should only be used in places 
ueder cover, where they are secure from this daogerous agent. Moisture, in- 
deed, from the compactness of its atoms when frozen, injures stones apparently 
of the strongest constitutions, and this is the weak side of granites, syenite, 
porphyry, and breccia, which frequently, from this cause, exhibit fissures. 
Swnes, therefore, which are to be used above the surface, should not be of 
moist tendency, but such should be reserved for subterranean purposes. The 
consequence of absorption of moisture, as before observed, is liability to 
ary from frost; and, to ascertain this susceptibility, one of the simplest 
methods is to allow a piece of the stone to remain in water, and then to weigh 
it, to find out the quantity imbibed. Another method recently introduced is 
to take a small cube of stone, dip it in a solution of some salt, and then 
io hang it for a few days over the vessel containing the salt, so as to 
allow the salt to crystallize on its surface; tbis process is to be repeated for 
five days, aod tben, if the stone be good, no sand or fragments of the stone 
will be discoverable in the solution ; but if it be liable to injury from frost, 
then corners of the cube or sand will be deposited in the vessel over which 
it bung. Wet stones, when brougbt from the quarry, should be dried, 
because it is found that the mortar will not adhere to them, and that if the 
wone be wet it will always remain so. Stones should also be left for twelve 
meatha before they are used, in order to see in what manner they are 
ted, 

Granite formed of mica, felspar, and quartz, is liable, from its first consti- 
tuent, to destruction by weather, although it is a material susceptible of the 
bighest uses. Not to speak of the many magnificent works formed from 
this material in Egypt, we have noble specimens in Waterloo Bridge, and the 
King's Library in the Museum, in which latter four columns of Aberdeen 
granite cost each 1,5001., or 16,000/. for the set. Syenite is composed of the 
mme constituents as granite, with the substitution, however, of hornblende 
for mica, end derives its name from the city of Syene, in Egypt, by the 
people of which it was much used. Gneiss is a slaty granite, and is, from 
this definition, not very useful. Quartz is principally adapted for subterra- 
nean localities, and is used for foundations. Porpbyry was used most exten- 
sively by the Egyptians, and so was the striped stone called serpentine, of 
which even cups and vases were formed. The volcanic rocks are divided 
into basaltic and trachitic; the basaltic contain a portion of iron, and are 
wed for fortifications, and also in the Cathedral of Cologne; the trachitic 
rocks are also used most extensively on the banks of the Rhine, even for the 
purpose of milestones. Of the white marble of the lias formation—that 
treasure of the British Museum—the Birth of St. John, by Albert Durer, is 
executed. 

It seems as if, by Divine interposition, the very arrangement of the 
Strata is made conducive to human convenience and advantage; from the 
primary and transition strata we derive our hardest materials, and from the 
tecondary and tertiary, our limes and cements. All, indeed, leads us 
upwards to the Deity, through Nature to Nature’s God ; and our investiga- 
tim of his glorious works is one ef the best acknowledgments we can make 
of bis power and love, and of the manner in which he has devoted the most 
wonderful agencies to be blessings to us during our stay on earth. 


ARCHITECTURAL SOCIETY. 
The following donations were announced :— 
Miliner's Treatise on Ecclesiastical Architecture in England, by H. Roper, 
's Observations on Canal Navigation, by H. Roper, Esq. 

Voyage Pittoresque - dans le Province d' Yucatan, par Frederick 
de Waldeck, by William Tite, Esq., President. 

Letter to Lady Duncannon, by Thomas Hopper, Esq. 

Bir Edward Cust's Pamphiet, by Thomas Hopper, Esq. 

Mr. Brayley delivered a lecture *' On the Chemical History of Cements, 
and of the Artificial Substances employed as Substitutes for Stone," being the 
third of a course now in progress of delivery. 

Tee Chai announced “ ‘That the next public meeting of the Society 
would be beld on Tuesday evening, the 9th April, when Mr. Brayley would 
deliver bis fourth and concluding lecture. e subject to be “On these 


physical ead chemical properties of Building Stones on which their use essen- 


depends." 

the meeting to be held on the 23d April would be a public meeting 
for the introduction of visitors, and that Mr. Jeffreys, the inventor of a new 
State for effectually warming rooms, &c. would read a paper “ On the Warming 
sod Ventilating of Rooms.” 


THE MANCHESTER ARCHITECTURAL SOCIETY'S 
ee, CONVERSAZIONE. 
on first conversazione of this society, in the present season, was held on 
; ednesday evening, the 6th ultimo, when the new rooms of the society, No. 
24, Cooper-strvet, were opened. Mr. Andrew Hall, who had recently been 
tected president of the society, took the chair, und congratulated the mem- 
bem en their assembling together in theis new spertments, under favourable 


A letter had 
been received from Mr. Thomas L. Donaldson, honorary secretary of the 
Royal Institute of British Architects, stating that the council of that body 
had awarded their medal to a member of this society, for his successful 
essay. Mr. Hance then read the following letter, addressed to Mr. Edward 
Hall (applause) :— 

** 5th March, 1839. 

* Sir, —I have the honour to inform you, that, the council having made 
their report upon the essays sent in for tbe medal of the institute, at the 
ordinary meeting, held last evening, the members awarded to you the medal 
of merit, for the essay bearing the motto,— Respice ad Palatinam Montem— 
vasta rudera. I shall communicate to you the day appointed for the distri- 
bation of the medals us soon as the council have appointed the time, which 
will prubably be shortly.—Believe me, sir, very faithfully yours, 

“THOS. L. DONALDSON, Honorary Secretary.” 

The subject und title of the essay, as fixed by the British Institute, is “ An 
analytical investigation of the peculiar characteristics, in design and con. 
struction, which distinguished Roman from Grecian architecture, with par- 
ticular reference to ancient Roman examples.” Mr. Hance added that Mr. 
Hall, who was present, was, as they were all aware, a very young man; and 
he (Mr. Hance) trusted that his merit and success would stimulate others. 
He hoped that this society would in time be enabled to offer bonorary 
rewards for drawings and essays; the council had wished to do so, but they 
felt that their exertions must first be directed to settling the society in their 
new premises. The chairman briefly acknowledged the kind wishes 
expressed towards his son, of whose success he had only heard a few hours 
before, on his own return from Ireland. Mr. Hance next expressed the 
pleasure of the soojety at the presence, for the first time, of resident artista, 
It would be seen by the walls that the conversazione was not limited to 
architectural subjects ; and it was intended to place works of art, generally 
of standard merit, on the walis and tables, witbout distinction or reserve. 
He expressed his regret that another series of conversazione had fallen into 
disuse, and the bope that, with the aid and support of artists and 
amateurs, those of this society, proposed to be held quarterly, would assume 
a rank creditable to all parties. In conclusion be expressed the thanks of 
the society to Mr. Andrew Hall, its president, for his kind interest in and 
attention to its welfare. The greater part of the cveping was agreeably spent 
by the members and visitors, in looking at the drawings and works of art 
upon the walls and tables. Mr. R. Tattersall contributed several interiors of 
halls, library, &c. and designs fur a churob, and for a club house. Mr. J. 
W. Hance bad drawings of the pump.room at Cheltenham, tbe hall of the 
Manchester Royal Institution, & design for anew post-office, exchange, bank, 
and other public offices (which, it was stated, was about to be published), 
and a design for & picture gallery. Mr. J. W. Fraser contributed a number 
of pleasing landscapes in oil, and drawings ; Mr. T. W. Atkinson, an inte- 
rior of Sefton church, and an architectural design. Mr. Horner sent a large 
oil painting decoration for a room, and there was another very fine decora- 
tive piece in a new style.- Mr. J. C. Grundy contributed a number of 
paintings and drawings, amongst which we noticed & fine landscape by 
Carmichael; and Mr. Agnew also sent some. ‘There was a very neat isomo- 
trical view of Hardwick Hall, Derbyshire (a seat of the Duke of Devon. 
shire), contributed by Mr. C. J. Julott. Mr. E. Corbett sent an elevation 
fora bank at Liverpool. ‘There was avery good full-length portrait in oil, 
amall size, of Mr. C. A. Duval, artist, painted by bimself; and we noticed a 
pretty little oil-painting of a village inn, by Chester. Mr. Calvert and other 
artists also sent water-colour drawings; and the collection generally was a 
very pleasing one. On the tables wero various portfolios of engravings, 
illustrated books on art, including Richardson's Illustrations of the Architec- 
ture of Elizabeth and James I.; Floxman's designs; Robert's Spain and 
Morocco ; Stansfield's sketches, &c., &c. Mr. J. E. Bowman placed on the 
table a number of the photogenic drawings of ferns, lace, &c. and a copy 
produced by this newl y-discovered means, from a smal! copper-plate engrav. 
ing. In conclusion, we are happy to state, that every one present at thie 
very agreeable conversazione seemed to be highly gratified with the objects of 
interest provided for their inspection.— Manchester Guardian. 


ROYAL SOCIETY, 


Feb. 28.— Observations on the Parallel Roads of Glen Roy and of other parts 
of Lochabar, with an attempt. to prove that they are of marine origin. By 
Cnaaces Darwin, Esq, M.A. 

The author premises a brief description of the parallel roads, shelves, or 
lines, as they havo been indefinitely called, which are most conspicuous in 
Glen Roy and the neighbouring valleys, referring for more detailed accounts 
to those given by Sir Thomas Dick Lauder, in the Transactions of the Royal 
Society of Edinburgh, and by Dr. M'Culloch, in those of the Geological 
Society of London, Both these geologists endeavour to explain the for- 
mation of these shelves, on the hypothesis of their resulting from depositions 
of the margin of lakes, which had formerly existed at those levels. The 
author however shows that this hypothesis is inadmissible, from the in- 
anperable difficulties opposed to any conceivable mode of the construction 
and removal, at successive periods, of several barriers of immense size, 
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whether placed at the mouths of the separate glens or at more distant 
points. He does net, however, propose the alternative that the 
beaches, if not deposited] by lakes, must of necessity have been formed by 
channels of the sea, because he deems it more satisfactory to prove, from 
independent phenomena, that a sheet of water, gradually subsiding from the 
height of the upper shelves to the present level of the sea, occupied for long 
periods, not only the Glens of Lochabar, but the greater number, if not all, 
the valleys of that part of Scotland, and that this water must have been that 
of the sea. It is argued by the author, that the fluctuating element must 
have been the land, from the ascertained fact of the land rising in one part, 
and at the same time sinking in another; and therefore, that this change of 
level in Scotland, attested as it is by marine remains being found at con. 
siderable heights both on the eastern and western coasts, implies the elevation 
of the land, and not the subsidence of the surrounding waters. The author 
next shows that in all prolonged upward movements of this kind, it might 
be predicted, both from the analogy of volcanic action and from the occur- 
rence of lines of escarpment, rising one above the other in certain regions, 
that, in the action of the subterranean impulses, there would be intervals of 
rest. On the hypothesis that the land was subjected to these conditions, it 
appears that its surface would have been modelled in a manner exactly 
similar, even in its minute details, to the existing structure of the valleys in 
Lochabar. Considering that he has thus established his theory, the author 
proceeds to remove the objections which might be urged against its truth, 
derived from the non-extension of the shelves, and the absence of organic 
remains at great altitudes. He then shows how various details respecting 
the structure of the Glens of Lochabar, such as the extent of corrosion of 
the solid rock, the quantity of shiugle, the numerous levels at which water 
must have remained, the forms of the heads of the valley, where the streams 
divide, and especially their relation with the shelves, and the succession of 
terraces near the mouth of Glen Spean, are all explicable on the supposition 
that the valleys had become occupied by arms of a sea which had been 
subject to tides, and which had gradually subsided during the rising of the 
land; two conditions which could not be fulfilled in any lake. From the 
attentive consideration bestowed by the author on these several and inde- 
pendent steps of the argument, he regards the truth of the theory of the 
marine origin of the parallel roads of Lochabar—a theory of which the 
foundation-stone may be said to have been laid by the important gevlogical 
researches of Mr. Lyell, establishing the facts of continents having slowly 
emerged from beneath the sea—as being sufficiently demonstrated. The 
author states, in the concluding part of his paper, the following as being the 
chief points which receive illustration from the examination of the district 
of Lochabar by Sir Thomas Dick Lauder, Dr. M'Culloch, and himself. It 
appears that nearly the whole of the water-worn materials in the valleys of 
this part of Scotland were left, as they now exist, by the slowly retiring wa- 
ters of the sea; and the principal action of the rivers since that period has 
been to remove such deposits; und, when this had been effected, to excavate 
a wall.sided gorge in the solid rock. Throughout this entire district, every 
main, and most of the lesser inequalities of surface are due, primarily, to the 
elevating forces, and, secondarily, to the modelling power of successive beach- 
lines, The ordinary alluvial action has been exceedingly insignificant, and 
even moderately sized streams havo worn much less deeply into the solid 
rock than might have been anticipated, during the vast period which must 
have elapsed since the sea was on a level with the upper shelves: even the 
steep slopes of turf over large spaces, and the bare surface of certain rocks, 
having been perfectly preserved during the same lapse of time. The cle. 
vation of this part of Scotland, to the amount of at least 1,278 feet, was ex. 
tremely gradual, and was interrupted by long intervals of rest. It took 
place either during the so-called “ erratic block period,” or afterwards; and 
it is probable that the erratic blocks were transported during the quiet for. 
mation of the shelves. One of these was found at an altitude of 2,200 feet 
above the present level of the sea. The most extraordinary fact is, that a 
large tract of country was elevated to a great height, so equahly, that the 
ancient beach-lines retain the same curvature, or nearly so, which they had 
when forming the margin of the convex surface of the ancient waters. The 
inferences drawn by the author from these facta, and which he corroborates 
by other evidence, are, that a large area must have been upliftd, and that 
its rise was effected by a slight change in the convex form of the fluid matter 
on which the crust of the earth rests: and therefore that the fluidity of the 
former is sufficiently perfect to allow of the atoms moving in obedience to 
the law of gravitation, and consequently of the operation of that law modi- 
fied by the ceutrifugal force: and lastly, that even the disturbing forces do 
not tend to give to the earth a figure widely different from that of a spheroid 
in equilibrium. 
March 7.—The Marquis of NORTHAMPTON, PRESIDENT, in the chair. 

George Gulliver, Esq., and George Godwin, junior, Esq., were elected 
Fellows, 

The following papers were read :— 

1. Researches in Physical Geology, Third Series, * On the Phenomena of Pre. 
cession and Nutation, assuming the interior of the earth to be a heterogeneous 

„fuid, byW.Horxins, Esq. M.A. 

Having, in his last memoir, completed the investigation of the amount 
of precession and nutation, on the hypothesis of the earth's consisting of a 
homogeneous fluid mass contained in a homogencous solid ahell, the 
author here extends the inquiry to the case in which both the in. 
terior fluid and external shell are considered as heterogeneous. After 
giving the detaile of his analytical investigation, he remarks that he 
commenced the Inquiry jn the expectation that the solution of this 
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problem would lead to results different from those previously obtsiued, on 
the hypothesis of the earth's entire solidity. This expectation was founded 
on the great difference existing between the direct action of a force on a solid, 
and that on a fluid mass, in its tendency to produce a rotatory motion ; £r, 
in fact, the disturbing forces of the sun and moon do not tend to prodxe 
directly any motion in the interior fluid, in which the rotatory motion cansing 
precession and nutation is produced indirectly by the effect of the sam 
forces on the position of the solid shell. A modification is thus produced iz 
the effects of the centrifugal force, which exactly compensates for the wan 
of any direct effect from the action of the disturbing forces; a compensation 
which the author considers as scarcely less curious than many others already 
recognized in the solar system, and by which, amidst many conflicting 
causes, its harmony and permanence are so beautifully and wonderfull 
preserved. The solution of the problem obtained by the author destroys ths 
force of an argument, which might have been urged against the bypotheas 
of central fluidity, founded on the presumed improbability of our being able 
to account for the phenomena of precession and nntation on this hypothesis, u 
satisfactorily as on that of internal solidity. The object, however, of physical 
researches of this kind, is not merely to determine the actual state of the globe, 
but also to trace its past history, through that succession of ages in which the 
matter composing it has probably passed gradually through all the stages be. 
iween & simple elementary state to that in which it has become adapted to the 
habitation of man. In this point of view the author conceives the problem 
he proposes is not wilhout value, as demonstrating an important fact in the 
history of the earth, presuming its solidification to have begun at the surface 
—namely, the permanence of the inclination of its axis of rotation, from the 
epoch of the first formation of an exterior crust. This permanence bas fre. 
quently been insisted on, and is highly important as connected with the 
speculations of the author on the causes of that change of temperature which 
has probably taken place in the higher latitudes; all previous proofs of this 
fact having rested on the assumption of the earth's entire solidity, an as 
sumption which, whatever may be the actual state of our planet, can pert 
be admitted as applicable to it at all past epochs of time, at which it may 
have been the habitation of animate beings. ‘The author concludes by er- 
pressing a hope that he may be enabled to prosecute the inquiry still farther, 
and to bring before the Royal Society, at a future time, the matured resalis 
of his speculations. 

2. * On the Male Organs of some of the Cartilaginous Fishes; by Jont 

Davr, M.D. 

In this paper, which is wholly occupied with anatomical details, the auibor 
refers to his paper on the torpedo, which was published in the Philosophical 
Transactions for 1834; and also to Muller's work, * De Glandularem Seorr- 
nentium Structure Penitiori, whose descriptions and views are not in w- 
cordance with those given in that paper. In the present memoir be addaces 
evidence of tbe accuracy of his former statements, end offers some con- 
jectures respecting the functions of several organs found in cartilaginow 
fishes, but does not pretend to attach undue importance to his speculations. 

March 14.—J. W. LvsBocx, Esq., V.P. and Treas., in the chair. 

G. W. Featherstonhaugh, Esq. was re-elected; and Clement Tudwar 
Swauston, Esq. was elected a Fellow. 

The following papers were read :— 

l. * An Eaperimental Inquiry into the Formation of Alkaline and Earthy 
Bodies, with ref. rence te their Presence in Plants, the influence of Cartes 
Acid in their Generation, and the equilibrium of this Gas in the Atmosphere ; 
by Rosgrt Rico, Esq. Communicated hy the Rev. J. B. Reade. 

The object of the author in the present memoir is to show, that the solid 
materials which compose the residual matter in the analysis of vegetable sb- 
stances, and which consist of alkaline und earthy bodies, are actually formed 
during the process of fermentation: whether that process be excited erti- 
ficially by the addition of a small quantity of yeast to fermentable mixtures, 
or take place naturally in the course of vegetation, or of spoptaneons de- 
composition. His experiments also tend to show, that this formation of 
alkaline and earthy bodies is always preceded by the absorption of carbonic 
acid, whether that acid be naturally formed, or artificially supplied. He 
finds, also, that different kinds of garden mould, some being calcarenns, 
others siliceous, and others aluminous, exposed in retorts to alinospheres 
consisting of a mixture of carbonic acid gas and common air, absorbed large 
quantities of the former, combining with it in snch a manner as not to afford 
any traces of this carbonic acid being disengaged by the action of otber acids 
He considers the result of this combination to be the formation of en aika- 
line body, and also of acolouring matter. This combination takes place 
to a greater cxtent during the night than during the day ; and in general, 
the absorption of carbonic acid by the soil is greatest in proportion as it it 
more abundantly produced by the processes of vegetation ; and conrersey, 
that it is least at the time when plants decompose this gas, appropriating its 
basis to the purposes of their own system. Hence, he conceives, that 
is established in nature, a remarkable compensating provision, which rego- 
lates the quantity of carbonic acid in the atmosphere, and renders its pro- 
portion emaa of Phot 
2. * Note on the Art ography, or the Application of the Chemical Roys 

of Light to the Purposes of torial Representation, by Sir Jonn F.W. 

HERSCHEL, Bart. 

The author states, that his attention was first called to the subject of N. 
Daguerre's concealed photographic processes, by a note from Capt. Beaufort, 
dated the 22nd of January last, at which time he was ignorant that it bed 
been considered hy Mr. Talbot, or by any one in this country. As aa 
enigma to be solved, & variety of processes at once presented tbeaelem, 
of which the most promising are iho following i«eFirst, the se-caDel dt 
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oxidizing power of the chemical rays in their action on recently-precipitated 
chloride of silver; secondly, the instant and copions precipitation of a mix- 
tere of a solution of muriate of platina and lime-water, by solar light, 
forming an tnsolable compound, which might afterwards be blackened by 
a variety of agents: thirdly, the reduction of gold in contact with de. 
oridising agents: and fourthly, the decomposition of an argentine compound, 
soluble in water exposed to light, in an atmosphere of peroxide of chlorine, 
ether pare or diluted. Confining his attention, in the present notice, to the 
emplovment of chloride of silver, the author inquires into the methods by 
which the blackened traces can be preserved; which may be effected, he 
observes, by the application of any llquid capable of dissolving and washing 
off the unchanged chloride, but of leaving the reduced, or oxide of silver, 
votouebed. These conditions are best fulfilled by the liquid byposulphites. 
Pore water will fix the photograph, by washing out the nitrate of silver, but 
the tint of the pictare resulting is brick-red; but the black colour may be 
restored, by washing it over with a weak solution of hyposulphite of am- 
mmia, The author fonnd that paper impreguated with the chloride of 
füver was only slightly suscoptible to the inflnence of light; but an acci- 
dental observation led him to the discovery of other salts of silver, in which 
the acid, being more volatile, adheres to the base by a wenk affinity, and 
which impart much greater sensibility to the paper on which they are ap 
plied-—such as the carbonate the nitrate, and the acetate. The nitrate re- 
quires to be perfectly neutral; for the least excess of acid lowers, in a re- 
markable degree, its susceptibility. In the application of photographic pro- 
cemes to the copying of engravings or diawings, many precautions, and 
minute attention to a number of apparently trivial, but really important 
circumstances, sre required to insure success. In the first transfers, both 
light and shadow, as well as right and left, are the reverse of the original ; 
and to operate a second transfer, or by a double inversion to reproduce the 
original effect, is a matter of infinitely greater difficulty, and in which the 
author has only recently ascertained the cause of former failures, and the 
remedy to be applied. It was during the prosecution that these experiments 
that the anthor was led to notice some remarkable facts relating to the 
action of tho chemical rays. He ascertained the contrary to the prevailing 
opinion: the chemical action of ligbt is by no means proportional to the 
quantity of violet rays transmitted, or even to the general tendency of the 
tint to the violet end of the spectrum ; and his experiments lead to the con- 
clusion, that, in the same manner as media have been ascertained to have 
relations sui generis to the calorific rays, uot regulated by their relations 
to the rays of illumination and of colour, they bave also specific relatioes to 
the chemical speciruni, different from those they bear to the other kinds of 
spectra, For the successful prosecution of this curioüs investigation, the 
fret step must consist in the minute examination of the chemical 
actions of all the parts of a pure spectrum, not formed by material prisms, 
and he points out, for that purpose, one formed in Frauenhofer’s method, by 
the interference of the rays of light themselves in passing through gratings, 
And fixed by the heliostat. He notices a curious phenomenon respecting 
the action of light on nitrated paper; namely, its great increase of intensity 
under a certain kind of glass strongly pressed in contact with it—an effect 
which cannot be explained either by the reflection of light or the presence 
cf moisture, but which may possibly be dependent on the evolution of hest. 
Twenty-three specimens of photographs made by Sir John Herschel ac. 
company this paper; one a sketch of his telescope at Slough, fixed from 
its image in a lens, and the rest copies of engravings and drawings, some 
reverse, or first transfers, and others second transfers, or re.reversed pic- 
tures. 


GEOLOGICAL SOCIETY. 


Feb. 27.— The Rev. Dr. BuckraNp, President, in the Chair. 

The following communications were read :— 

1, On Impressions of Drops of Rain on Slabs of New Red Sandstone, 
in the Storeton Quarries, Cheshire, and cocral with the formation of the 
Strata," by Mr. John Cunningham, of Liverpool.—In a paper read before 
the Soriety on the 3rd of December, an aceount was given of the impres- 
sions of footsteps of several species of animals in the new red sandstone of 
the Storeton Quarries, about threo miles south-west of er ce In ex- 
amining some of the slabs of stone, extracted at the depth of above thirty 
feet, Mr. Cunningham observed, that their under surface was densely 
vovered with minute hemispherical projections, or casts in relief of circular 
mts in the immediately subjacent layers of clay. The origin of these 
marks, he is of opinion, must be ascribed to showers of rain, which fell 
upon an argillaceous beach exposcd hy the retiring tide, and their preserva- 
tion to the filling up of the indentations by sand. On the same slabs are 
impressions of feet of small reptiles, which appear to have passed over 
the clay previously to the shower, since the foot-marks are also indented 
with circular pits, but to a less degroe, and the difference Mr. Cunningham 
txplaing, by the pressure of the animal having rendered those portions of 
the clay less easily acted upon. That rain fell during remote ages of the 
world, the author stated, no person acquainted with geology wili dispute : 
^^ to the destructive and transporting agency of rain-waters many of the 
vedimentary strata owe their origin. The vast forests also, which grew at a 
penod anterior to tho new red sandstone, and are now treasured up in our 
coal fields, conld not have flourished without abundant supplies of atmos- 
pheric waters ; and, that the effects of drops of rain may be preserved in a 
sulid form, he proved by reference to an account given by Mr. Scrope of & 
shower which fell upon extremely fine volcanic ashes thrown out b 
YVeuurig during the eruption of 1922. Tho drops of rain formed sm 
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globules, which hardened into pellets, and accumulated in some places 
at the foot of a slope, in beds a foot or more in thickness, and were 
onm so agglutinated thatit required a sharp blow from a hammer to break 
the mass. 

2. Extracts from two letters addressed to Dr. Buckland: one from Mr. 
John Taylor, jun., on the occurrence of a slab of sandstone containing 
impressions of Chirotherium Hercules at the house of Mr. Potts, of 
Chester; and the other by Sir Philip Egerton, on tho peculiarities of tho 
When the slab was first laid down there was no appearance 
of the remains which bave been gradually developed by tho action of the 
weather. Sir Philip Egerton is of opinion that the weight of the animal 
compresed the yielding sand near its foot, and that the print being after‘ 
wards filled with the same materials, the stonc became nearly homogenc- 
ous in composition. The effects of the weather would necessarily remove 
the softer uncompressed portions, but the denser part acted upon by the 
animal's weight, would resist for a time the same operations, and present 
in relicf the outline of the foot. The slab contains the marks of threc hind 
and two forc-fect, the latter bearing the same proportion iu. size to the for- 
mer, as in the other species. 

3. “ On the Occurrence of Swallow-holes near Farnham, and on the 
Drainage of the Country at the Western Extremity of the Hog's-back," by 
George Long, Esq., communicated by Mr. Lyell.—Immediatoly to the 
north of Farnham, rises a chalk hill, capped by tertiary strata. No 
perennial main-springs occur on the face of the hill, but the gulleys are, 
for the greater part of the year, occupied by superficial land-springs, 
which occasionally become formidable torrents, ^ These rivulets pour down 
the hill upon the surface of the tertiary clay, until they arrive at the chalk, 
where they arc entirely absorbed in swallow-holes, except’ during great 
rains, when a portion of the water flows along channels in the chalk. 
Seven of these holes, between Clare Park and Farnham Park, were 
described in detail by Mr. Long. The water absorbed by two of them 
is supposed to well out in great force at the Bourne mill-strenik ; and, 
though soft where it sinks under ground, it is hard when it rc-appears. The 
drainage, described in the second part of the paper, is effected by a stream, 
which passes through a gap at Runfold, the western extremity of the 
Hog's-back hill, and flowing northward through the chalk, carries off the 
surplus waters of & tract bounded on the north by the Hog's-back, and on 
the south by a semi-circular range of low hills, extending from Seal, on the 
east by Crooksbury, to Moor Park, on the west. This gap in the chalk has 
hitherto escaped the observation of geologists, but deserves to be recorded 
among the apertures through the North Downs. 

4. “ A Letter from Capt. Charters to Mr. Lyell, dated Cape Town, Norv. 
12, 1838."— During a very extensive tour through the colony, Captain 
Charters’s attention was particularly drawn to the occurrence of greenstone 
resting upon the horizontally stratified sandstone, which constitute so large 
a portion of the country. e localities mentioned in the letter are in the 
neighbourhood of Fort Beaufort, on the Kaffir fronticr, the small town of 
Cradock on the Great Fish River, the line of route from the Tarka district 
behind the Winterberg range to Shiloh, and to Colesberg, near tho Orange 
River, and thence by the Schneeberg to Graf Reinet. In some places the 
trap presented thick deposits, more or less traversed by irregular cracks ; 
and, in others, heaps of weathered or spheroidal masses, resembling trans- 
ported boulders. 


ASIATIC SOCIETY. 


Feb. 16.—Sin GkonoE Tuomas Stauntox, Bart., M.P., in the Chair. 

Mr. Wilkinson read a paper, “ On the Difference between the European 
and Indian Methods of making STEEL, and on the reasons which induced him 
to ascribe many of the properties of iron, and much of the variety in its 
quality, to the action of electricity." After adverting to the extraordinary 
discoveries of Professor Ehrenberg, of Berlin, who has shown that the bog 
iron ore, from which the beautiful Berlin castings are made, is composed of 
minute animals, that Tripoli powder is of a similar nature, and that tho 
ditches about Berlin abound in such animals, Mr. Wilkinson stated that 
these wonderful animals had recently been found in England also, and that 
in localities so near as Hanipstead. and Highgate. Mr. Wilkinson then 
entered into a description of the mode of manufacturing iron, and of tho 
process by which it is converted into stcel, both in England and India, 
which differ essentially ; the English process being chicfly exposure of the 
iron to strong heat, in close contact with charcoal; while the natives of 
India put the iron into crucibles with dried branches of a certain shrub, 
and green leaves of others. Mr. Wilkinson then adduced arguinents cor- 
roborative of the opinion, that the different properties of iron and steel 
depend on currents of electricity, which, however, he admitted were not 
conclusive ; and he expressed his intention of instituting a set of experi- 
ments, with a view to ascertain its truth, and its applicability to practical 
purposes. He hoped shortly to obtain some specimens of Indian steci, and 
to receive replies to several queries on the subject, sent. by him to India 
through the medium of the Society, which would enable him to proceed 
with morc certainty. 

Mr. Heath said, that a copy of Mr. Wilkinson's queries had been sent to 
him by the Madras government, to whom the Society had transmitted them 
in 1837 ; that his labours were at that time too great to admit of his giving 
close attention to the subject; but that on his voyage home he had written 
a paper, which lie conceived embodied all that was required on the subject, 
and which he would now read. Mr. Heath's paper entered largely into the 
nature of tho Indian ore, aud the operations of the natives iu manufac- 
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turing it into iron and steel. He said that the ore used was the magnetic 
oxide of iron combined with quartz, in the proportion of fifty-two of oxide 
to forty-eight of quartz ; that it occurs in the district of Salem, the prin- 
cipal seat of the manufacture, in the form of tow hills ; and that the quan- 
tity exposed above the surface of the country is so great that it was not 
likely that underground operations would ever be required. It is prepared 
by stamping, and then separating the quartz by washing or winnowing. 
The furnace is built of clay alone, from three to five feet high, and pear 
shaped: the bellows is formed of two goat-skins, with a bamboo nozzle, 
ending in a clay pipe. The fuel is charcoal, upon which the ore ís laid, 
withont flux ; the bellows are plied for four hours, when the ore will be 
found to be reduced : it is taken out, and when yet red hot, cut through 
with a hatchet, and sold to the blacksmiths, who forge it into bars, and 
convert it into steel. It is forged by repeated heating and hammering, 
until it forms an apparently unpromising bar of iron, from which an Englis 
manufacturer of steel would tum with contempt, but which the Hindu 
converts into cast steel of the very best quality. To effect this he cuts it 
into small pieces, of which he puts a pound, more or less, into a crucible, 
with dried wood of the Cassia anriculata, and a few grecn leaves of 
Asclepias gigantea. The air is then excluded by a cover of tempered clay 
rammed down close into the crucible. When dry, about twenty crucibles 
are built up in a small furnace, covered with charcoal, and heated for two 
hours and a half, when the process is complete. Mr. Heath observed, that 
the quality of the steel was excellent; but that the process of smelting 
was so imperfect, that of seventy-two per cent., of which the oxide is com- 
osed, only fifteen per cent. of iron was obtained by the natives. The 
Mcorery of steel by the Hindus appeared one of the most astonishing facts 
in the history of the arts; it seemed too recondite to be the effect of 
chance, and yet could only be explained by the lights of modern chemistry. 
In Europe the case was otherwise. In the early times, repeated hammering 
after refining, appears to have beeu the only process; and cementation by 
charcoal was not adopted until chemical investigation had shown that steel 
was a compound of iron and carbon. Two patents had been taken out 
within the present century; one lor making eteel by the application of 
* any substance containing the carbonaceous principle;" and another, by 
exposing the iron to the action of carburetted hydrogen gas at high tempe- 
ratures; and it appears that the Indian process combined the principle of 
both these methods. The antiquity of the Indian mode was proved by the 
present of thirty pounds weight of steel, made by Porus, to Alexander the 
Great ; and the ignorance of the Western world was shown as well by this 
as by the fact that the arms of the warriors of ancient Europe were com- 
posed of alloys of copper aud tin. The tools by which the Egyptian 
obelisk and temples of porphyry and syenite were cut, were undoubtedly 
made of Indian steel. Mr. Heath concluded with observing, that he did 
not think the Hindu process influenced the quality of the stecl; but it 
enabled the manufacturer to accomplish with very imperfect means that 
which it would be hopeless for him to attempt by European processes. 


SIR CHARLES LEMON’S MINING SCHOOL IN CORNWALT.. 


It is hardly necessary to repeat the observation that the proposed course of 
instruction is not undertaken with the view of teaching Mining, for that can 
only be acquired in the mine itself, and the best opportunities are already 
afforded in various and extensive works throughout the county. Bat with 
respect to those arts and sciences, which, from their close connexion with 
mining, are most valuable to a Curnishman, equal facilities do not abound, 
nor are they generally within the reach of that large class of mining agents, 
engineers, and others, who would be chiefly benefited by them. Itis pro- 
posed experimentally to supply this deficiency; and to afford facilities for 
attaining useful scientific and practical knowledge in the midst of the Cornish 
mining district, on the following plan :— 

The principal course will commence carly in July, and will comprise sepa- 
rate series of lectures and examinations in Mathematics, Mechanics, Metal- 
lnrgic Chemistry, and Mineralogy—a detailed programme of this course will 
be submitted to the public in due time. At present it is only necessary to 
point out by what steps the student may prepare himself to enter on these 
studies with the best effect. 

Probably two classes will bo forined, according to the attainments of the 
pupils. But, as the professors conducting this course can remain in the 
county only a few months, it is of the greatest importance that, as far as 
possible, the studonts should be prepared at once, to take their places in the 
higher class. 

The subjects taught will comprise Algebra ; the clements of Geometry, 
which forms the only basis on which an accurate knowledge of planning and 
drawing sections of mines or machinery can be obtained, and which is indis. 
pensable in the execution of many most important works connected with 
mining. 

The Elements of Land and Mine Surveying will be studied with reference 
to general principles; and thr stadents will also be required to assist in actual 
surveys, and will be instructed in the construction of Geological plans and 
sections. 


RAILWAY SOCIETY. 


A private meeting, very numerously attended by the doputations from 
most of the leading Railway Companies, was held on Saturday last, at the 
chambers of Meu. Burke aud Venables, in Padiamenteieet, for the 
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purpose of considering the propriety of forming & society for promoting and 
advancing the scientific né sk Sale of railways throughout the kingdom, 
and for protecting generally the interests of railway proprietors. — 

-Mr. George Carr Glyu, the chairman of the London and Brighton and 
North Midland Railway Companies, was called to the chair, and opened 
the proceedings by adverting to the great and manifest importance of the 
proposed society, as afording a means of bringing the united experiance 
and influence of the principal persons connected with railways to bear 
upon all questions which may arise ting them. 

The honourable chairman further alluded to the very great ignorance 
which exists among many, even at this day, on the subject of rai- 
ways, and the consequent prejudices, whieh prevail against them, and 
pointed out the great advisability of having some regularly organized as- 
sociation which would be looked up to as an authority on all subjects in 
which their interests were involved. 

The meeting was subsequently addressed by several other genUemen 
present, who all concurred in the importance of the proposed association, 
aud dwelt on the advisability of forming, at its outset, a collection of maps, 
reports, models, and other scientific and statistical details relating to rad- 
ways, which should be accessible to the several members of the society, 
and which would in time become a moet valuable and interesting museum 
of refereuce on matters connected with railways. A 

Some discussion took place as to thc amount of the subscriptions. and 
the name to be given to the proposed association, viz. whether it should be 
called the * Railway Society.” or the ** Railway Institute," but eventually 
this, with all other matters of detail, was left to a committee of management 
formed of some of the directors of the principal railway companies 
present, who were empowered to add to their number, if they should 
see fit. 

Resolutions, embodying the substance of the foregoing remarks, were 
unanimously passed, and the several persons present, having emroiled 
their names as the first members of the society, the meeting separated. 


MEETINGS OF SCIENTIFIC SOCIETIES FOR APRIL. 
Royal Society, Thursday, half-past eight, x P., 11th, 1th, and 25th. 
Society of Antiquaries, Thursday, eight, v. Įm., 11th, 18th, and 23th. 
Institution of Civil Engineers, 25, Great George-street, West, Tuesday; 
eight, r. M., 23th, aud 30th. 

Royal Institute of British Architects, 16, Grosvenor-street, Monday, eight, 
r. M., Sth, and 22th. 

Architectural Society, Tuesday, eight, P. x., 9th. 

Society of Arts, every Wednesday, half-past seven, r. M., 9th. 

Ditto, Illustration, Tuesday, eight, r. m., Yth. 

Geological, Wednesday, half-past cight, p. m., 4th and 25th. 

Royal Geographical, Monday, nine, r. m. 8th, and 29th. 

Graphic, Wednesday, eight, r. m., 25th. 


—————M— 


New Locomotive Engine, —We lave received a letter from a friend in Amers 
calling our attention to à new locomotive engine calculated to ascend an iuclined. 
plane, a model of which he has seen. The following is u brief account of it, w fares 
the inveutor will at present allow it to be made public ; ior it appears he had not pre- 
cured a patent for it. It is described as a locomotive engine of eight or ten tous 
weight, cylinder 12 by 18 inches, of the ordinary construction. In ascending or 
descending inclined planes, the driving wheels are raised from the ordinary track, and 
the locomotive is partly sustained on small wheels (well represeuted by the ordinary 
hubs of a carriage) on raised rails each side of the track two feet high. The iuvenóon 
consists in a mode of gaining adbesiun, which ean be increased to any extent with 
very little increase of friction The power being transferred from the large driving 
wheels to small ones, the velocity will of course (in asceuding) depend upon tbe 
steepness of the ascent, which will regulate the size of tbe small wheels, We calcu. 
late, according to Pambour, to ascond a plaue of 200 feet rise in the mila, at the rate 
of four miles the hour, with 100 tous burden. The apparatus to gain the adbesiun 
cannot add 300 dollars to the cost of the locomotive; itis never in action except 
when overcoming inclined planes; will last longer than the locomotive, ia simple, 
easily managed. and not at all liable to get out of order, The expense of the raed 
rails will depend upon the materials used in their construction, which may be of woul 
or irun. Two huudred feet in the mile is the maximum of ascent recommended , 
but by reducing the velocity and load, 400 or more may be overcome. The spparates 
is within the locomotive, which, with the raised rails, constitute all that is oecesesrs 
to overcume tho ascent. There will be no time lost in commencing the ascrat.— 
Scotsman. 

Blasting by the aid of Galvanism.—An experiment was made with complete succes 
with one of Daniel's galvanic batteries, under the superintendence of Colonel Pasler, 
of the Royal Engineers, at half-past two o'clock last Saturday, off the gun-wharf, 
Chatham. 85lbs. of powder were exploded in about 10 fathoms of wather, the length 
of the wire conveying the electric fluid being 500 feet; it caused a most tremendom 
explosion. Three smaller ones were afterwards tried, but only one succeeded. Thero 
was a numerous assemblage of spectators. The Royal George, at Portsmouth, we 
understand, isto be blown up iu a similar manner, and this experiment was preparatory 
to the attempt.— Maidelone Journal. 

Iron Houses.— The efficiency of iron to the application of eteam-veasels hae been es 
successfully introduced, {hat we notice an elegant plau of a seacoast cottage of that 
description hung up in the Toutine Coffec-room, which seoms so admirably ed&pead 
that we have no doubt they will soon be in very general use. The plan referred to 
seems to have six rooms, kitchen, and laundry, aud other conveniences, for the small 
sum of 2501, or if a double house of fourteen rooms, 5001, This ia not half the peice 
of a common house with similar accommodation, and can be resdy to possess in two 
months, The iron trade of this neighbourhood should each set down one by way (f 
introducing Qi, Glasgow Chronik, 
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PARLIAMENTARY PROCEEDINGS. 


Hense of Commmons.—List of Petitions for Private Bills, and progress therein. 
Bilread Bili read] —— 
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Brighton 

Brighton Cemetery =. E 
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Brompton New Road . ; a 
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Royal 
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March 7.— Caledonia Canal.— Select committee appointed ** with a view to 
consider and report to tee House, what steps it is advisable to take with 
respect to the present state of the Caledonian Canal.” 

MaacH 1.—Jrish Raihruys.— Motion made, and question proposed, “ That 
her Majesty be enabled to authorise Exchequer Bills to am amount not 
CINE 2,500,0001., to be made out by direction of the Lords Commis- 
sioners of the Troasury, and to be by them advanced for the construction of 
& railway or railways in Ireland, the sum so advanced being secured, and the 
interest and sinking fund to be secured on the profits of tbe works, the 
deficiency, if any, Sing provided for by an assessment, on the several 
districts through which suca railway or railways may be carried, or what 
may be benefitted thereby."— Qucstion put, Ayes 144, Noes 100. 


LAW PROCEEDINGS. 


D 


PAVING ACT. 

MARLBOROUGH-STREET.—À matter of some importance to paving boards 
and proprietors of land was argued on Saturday, 2d ult., before Mr. Conant 
and Mer Dyer, the sitting magistrates. 

Lady Montfort, the lessee of & mansion in Park-lane, appeared dy counsel 
(Mr. Clarkson) to answer an information laid under Mr. A. Taylor’s act, 
by tho trustees of tbe parish of St. George, Hanover-square, for an alleged 
violation of the act, in breaking up the pavement to the length of eight 
inches, whereby eher ladyship had incurred a penalty not exceeding 10. 

Mr. Clarkson said the question between the parties was onc of great public 
importance. Lady Montfort, in order to have a magisterial decision on the 
point at issue, had caused to be taken up a portion of the parement before 
the honse to which she laid claim as private property, and as belonging to 
the site of the house leased to her. 

Mr. Bodkin, on the part of the trustees, said that in 1831, Lady Montfort 
rebuilt the house, and at that time she applied to the paving board to open 
a grating before it, but she was refused. Since the refusal, in order to 
raise the present question, she had broken the ground, and the trustees in 
consequence had adopted the present proceedings. 

Mr. Clarkson said it was true that Lady Montfort had applied to the 
punt board for permission to open a grating, and had been refused. 

ut her application was for 18 inches, an extent of ground which he admit- 
ted Lady Montfort could not claim. Lady Montfort, in the present 
instance, had broken the pavement to the extent of eight inches, which she 
T» prepared to prove by her lease was part of the grouud belonging to the 

onse. 

The lease was then produced, by which it appeared that the extent of 
tbe ground in feet and inches was specified. The present mansion occupied 
the entire space, with the exception of eight inches, which the parish au- 
thorities some time back had paved over. 

Mr. oo said the parish proved their right by paving the ground 
in 1831. 

Mr. Conant asked who was the freeholder of the ground ? 

Mr. Clarkson said the freehold was vestcd in the Dean and Chapter of 
Westminster. It was true the parish had paved over the eight inches now 
claimed since 1831, but that act did not vest the proprietorship of the soil 
in the parish. What answer would it be to the freeholders, because the 
leaseholder had not chosen to take in the eight inches when rebuilding 
the house, that the parish had paved the place and taken the soil? Though 
the parish had caved the ground, the frechulder, he contended, could resume 
it when he pleased. 

Mr. Bodkin said, if it were competent for a person te go back to old 
documents to prove that at one time a portion of ground belonged to him, 
what, for instance, was to hinder Lord Grosvenor from resorting to the 
same course with respect to his property, and to say to the parish, “I had 
this ground, and I will break up the pavement and carry out a portico in 
assertion of my rights?” 

Mr. Conant said, as lord Grosvenor had been referred to in the way of 
illustration, he would carry the argument further. Suppose the parish 
chose to pave beforc his lordship's house, they might then set up a cleim 
to the ground. This appeared somewhat of the nature of Lady Montfort’s 
case. 

Mr. Bodkin said, the question was very important, and the parties were 
anxious to have the matter reviewed in a solemn way by an appeal to the 
superior courts. 

Mr, Conant said, he thought the trustees wero bound to show on what 
grounds they paved the portion of land in dispute. 

Mr. Cunningham, the late surveyor, was called, but he could state 
nothing more than that he had paved flush up to Lady Montfort's house, 
in compliance with the orders of the paving board. He could not suy 
whether the eight inches now claimed did not form part of the ground 
claimed by the frecholder. 

Mr. Conant said, the matter for the court to decide was not whether the 
ground was public or private property; the question was as to the juris- 
diction of the act of Parliament, and whether the present proceeding was 
such an encroachment as subjected the party adjoining it to a penalty. It 
would have been very material had the surveyor been able to show the 

und on which the trustees had ordered him to pave the place, or that 
the eight inches in question did not form a portion of the private freehold ; but 
the surveyor could do no more thau prove that for about cight yeu he had 
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aved the disputed piece of ground. Now, the time during which the 
Pariah had paved the place was too short to give the parish a right to the 
soil, or to permit them to levy a penalty on an attempt being made to 
resume an alleged right; for if the parish could claim under such circum- 
stances,:then any one might have his property paved over by the parish, 
and be called upon to pay a penalty if he attempted to take up what the 
parish had laid down. With this view of the case he must dismiss the 
information. 


STEAM NAVIGATION. 


ERICSSON'S STEAM.BOAT PROPELLER. 

The experimental iron steam-boat, Robert F. Stockton, constructed for 
testing Captain Ericsson's propeller, which we noticed some time since, being 
on the eve of departure for the United States, at the request of & number of 
ecientific gentlemen who were desirous of witnessing her performance, the 
proprietor consented to another trial being made, and on Saturday, the 9th 
ultimo, a large party was invited for this purpose. Among those present 
were Major-General SirJohn Burgoyne, Major Robe, of the Royal Engineers, 
Mr. James Terry, of Dublin, Messrs. Vignolles, Delafield, Reid, Napier, and 
Thomas; severa] Swedish naval officers; Captain Stockton, of the United 
States navy ; Mr. Ogden, Consul of the United States at Liverpool; Mr. 
Young, an American civil engineer, &c., and about thirty other gentlemen 
were present, and the result of the trial gave universal satisfaction. 

One of our correspondents having before described the presen of the 
new propeller, we will now more particularly direct attention to the effect pro- 
duced during the trial, which appeared quite conclusive as to the success of 
this important improvement in steam-navigation. The distance from the 
West India south-dock, to a point opposite Woolwich church and back, mea- 
suring 37,000 feet, was passed in forty-five minutes precisely (twenty. oue 
minutes with, and twenty-four minutes against the tide), the boat towing at the 
time a heavy city barge on the one side, a large wherry on the other, and 
another wherry astern. The speed of the engine being repeatedly timed hy 
Mr. Young, it was found to average sixty-six revolutions per minute, or 
2,970 during the forty-five minules. The inventor demonstrated by accurate 
working drawings, that the spiral planes of the propeller are set at such an 
angle, that had the resistance of the water been perfect, the progress of the 
boat could only have been 132 feet at each revolution, or 39,204 feet during 
the time, instead of 37,000 actually performed, thus showing a loss of less 
than 6 percent. Respecting the engines for working the propeller, it was 
observed, that thoy may be made much stronger and more compact than 
ordinary marine engines, in consequence of the power being applied directly 
to the shaft which works very near the bottom: this for sea-going vesscls 
will be very important, and their original cost must be considerably reduced, 
as all the paraphernalia of shafts, wheels, wheel-guards, &c., will be dispensed 
with. We were struck with the great regularity of the motion, not the alight- 
est jar being perceptible. The engines consist of two cylinders sixteen inches 
in diameter, with eighteen Inches stroke, and are worked by steam, of a pres- 
sure varying from 3ölb. to 5àlb., to the square iach; their construction is 
extremely simple. and evinces a knowledge of steam machinery in the inventor 
which is calculated to give additional confidence in the success of his propeller 
in all the varieties of its application for canal, river, or ocean navigation.— 
Times. 

Great Western Steam Ship.—4A half-yearly general meeting of the proprietors was 
held in Prince's-street, Bristol, last week. ue Maze took the chair. r. Claxton 
read the report, which stated that the company’s first ship had disproved all un. 
favourable auguries, aud promptly rewarded the enterprise of the projectors. It was 
impossible to speak too highly of the qualities of the Grest Western steam ship ; 
after having run 35,000 nautical miles, and encountered 36 days of heavy gales, her 
seams required no caulking, and when she was docked she did not show a wrinkle in 
her The average of her passages out wax 15$ days, and home J3 days; 
the shortest passage out was 144 days, and the shortest home 124. About 1,00) 
passengers had gune in the ship. After alluding to the great expense neces: to 
combine specd, security, and enjoyment, it expressed a hope that through the Tibe 
rality of the American Congress the duty of 2d. per bushel on coals would be given 
up, and thus a saving of nearly 1,0001. a-year would be effected. The company 
have decided on constructing their next vessel of iron, fur whivh the preparations 
are far advanced. It appeared from the statement of acconnts, that after paying 
2,000. for additions to the ship, and insurance to October next, 1,5001. for goods 
damaged in the hurricanes in Detober last, and upwards of 2,0001. being set apart 


for a reserve fund, there remained from the profits sufficient for a dividend of 5 per- 


cent., making, with the former one of 4 per cent., 9 per cent. for the year. The re- 
port was unanimously adopted, 

Launch of the Steamer Nicholai.—The ceremony of launching « splendid 
steam-vessel, named the Nicholai, took place on Saturday, the 16th ult., at Deptford, 
and, nothwithstanding the unsettled stato of the weather, attracted a large concourse 
of spectators. Among those present were Count Lubiuski, Count Woronzow, several 
attaches of the Russian embassy, and other foreigners of distinctiun, Sir J. Brand, 
Captain Hayman, Captain Rowland, and many iuflnential individuals connected 
with steam navigation. ‘The Nicholai, which is 800 tons burden, has been built for 
the Emperor of Russia, after whom it has been named, and whose bust, seid to be an 
admirable likeness, adorns her figure head. She is the largest steamer belonging to 
Russia, and intended to ply as a packet between Lubeck and St. Petersburgh. Tue 
Nicholai was built in four months after laying her keel. The versel has been re. 
movel to Messrs. Seawards’ establishment at D imelonse, for the purpose of having 
her engines put on board, which aro to be of 240 horses power. 

The Star, & new iron steam boat, intended for the passage trade between Shields 
and Newcastle, is reported to be a fiue vessel, and draws ouly 23 inches water. She 
is the first iron steamer thet has been launched from the banka of cosly Tyne. 
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A splendid little iron steam bost, of about 120 tons burthen, was on Monday, the 
18th ultimo, lannched from the iron works of Messrs. Summers, Groves, and Day, of 
Willbrook, near Southampton. She is built for the Lisbon Steam Navigation 


any. 

Siam. Cn qM to Americu,.—Government have entered into a contract for con. 
veying the mails by large and powerful steam-vessels from Liverpool to Halifax, and 
thence by branch steamers to Boston, and in the summer to Quebec. The mercantile 
interests, not only in the North American colonies, but also in the United States, 
will be gratified to learn that, instead of a monthly communication, as formerly, 
steamers will now be despatched on the lst and 15th of each month. The enter- 

rising contractor hes engaged [with those able aud scientific builders, Memare. 
ood, at Port Glasgow, to build three shipsof 1,000 tons each, in which Mr. Robert 
Napier is to place engines of 400 horse power. From the past success of Messrs. 
Wood and Napier we doubt not, when these vessels are on their station, in Apeil, 
1840, they be qnite unrivalled; and, moreover, that the acute observation of 
“ Ram Slick,” that “the route vid Halifax is the shortest way to New York,” wil) be 
verified to demonstration.— Glasgow Paper. 

Royal Naval Steam Service.—A spiondid building, under the name of the “ Engine 
Factory,” is nearly completed in Woolwich dock.yard, with a large adjaceot mast 
and timber pond, and a short canal cut for its communication with the great basin, 
with a cassoon and bridge to allow the steam-boats to be brought up aluogside the 
factory, instead of being went to the private manufacturers. The boiler department 
is not yet, however, organised. 

Mediterrancan Steam Navigation ——The Austrian government continue to pay 
assiduous attention to this important branch, and, by a recent regulation, have 
obviated the necessity of quarantine, by placing a sworn government officer of bealth 
on board each of their steamers,—a regulation which, it is to be hoped, will be adopted 
by other powers, ] 

Brazilian Steam Navigation.—T wo boats of the Brazilian Steam Navigation Com- 
pany have arrived at Bahia, where they have excited the greatest sensation. 


PROGRESS OF RAILWAYS. 


EASTERN COUNTIES RAILWAY. 
Report of the Engineer to the Directors. 

GentixweNn,—In compliance with your instructions, I beg leave to sabnzit the 
foliowing report as to the atate of the works, and the line, commencing at Londen 
and terminating at Springfield, a distance of thirty-one miles. 

The whole of the don Vieduct, commencing at Farthing-street, within 300 feet 
of the terminus, has been let to four reepectabie contractors. 

‘That portion between Devonshire-street and Dog.row, for a length of $1 chains, 
the whole of the foundations are laid, and the abutments and piers, are nearly all 
carried springing high, and several of the arches are turned. 

The iron-work for the three bridges, Dog-row, Ann-streot, and Globe-lane, is in a 
very forward-state. 

Nearly the whole of the portion from Dog-row to Winchester-street, a distance of 
28 chains, is fenced off; several of the foundations are excavated, concrete forming, 
and brickwork for the piers and abutments commenced; large quantities of 
materials are on theground. A further distance of 11 chains, extending to Bethnal 
Green Workhouse, is in possession of the contractor, and the house ate being 
pulled down. 

From Devonshire-street, eastward, to A lane, at Stratford, the whole of the 
embankment is formed, with the exception of a small portion adjoining the Vindnct ; 
also small portion at Tredegar-square, in the Fair Field at Old Ford, and east ef 
the river Lea Bridge, in all amounting to less than 30,000 cubic yards on, which is being 
supplied from three different places, tendering the completion within a fortnight sn 
oany-task. 

The embankment from the River Lea Bridge to Angel-lans is ballasted, and the 
permanent way laid. 

Westward of Lea Bridge, a considerable portion is ballasted, and the laying of the 
permanent — is commenced. 

y means of a temporary s or tipping freme this embankment containing 
upwards of 270,000 Cubic Borg has boon. feed in less than nine months, 
nothwithstanding the winter season, and the more than ordinary difficeltiss pre 
seuted by the yielding nature of the marsh lands over which it crosses, and which 
has occasioned a serions subsidence for a distance of nearly half a mile, and which 
would have rendered the formation of this embankment au extremely difheult, tardy, 
and expensive operation without the introduction of this useful, and I am 
to add, succe expedient, which has not only enabled ns to deposit the large 
quantity of 231,000 cubic yards out of the above qnentity over one tip in so abart 
a space of time, but has been the means of completing the work much under the 
estimate. ` 

It may be here gratifying to remark, that ‘although the present subsidence of 
the embankment is within but 15 feet of one of the great reservoirs belonging to 
Jor East London Water Works Company, I have succeeded in preventing any is- 

to it. ` 

e entting from Angel.lane to the Ilford Valley is opened the whole distance, and 
the ballasting and permauent way formed, all but twenty chains. The embankment 
over the Iiford valley has been completed for more than six months; the 
ballasting and permanent way laid. The cutting east of the valley, with the 
exception of a small portion in Curtis’s feld, and the crossing of the Essex turnpike 
road, nt the eighth milestone, is open to the tenth milestone, and the permanent 
rail laid through Ilford for a distance of half a mile from the valley. Aboot 10 
chains east of this cutting, the'gullet leading to the Chadwell cutting is open. The 
cutting from Chadwell te Whalebone lane is completed, the road bellasted, and the 
permanent way laid. ' 

The em! ent at Whalebone-lane, extending towards Romford, is completed 


and the ent way laid for a distance of 80 chains, 
In order to expedite the formation of this embankment, a side cutting contiguoas 
to the Barrack field at Romford has been opened. I therefore antici that tbe 


whole embankment up to Romford will be completed in leas than siz w 
Up to this point, the masonry commencing at the east end of the London Viaduct 
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is complete, consisting of the numerous bridges over tbe rivers, and over and under 
Ibe vorn pile and occnpation roads, amounting in all to forty-three, many of them 
et : magnitude, involving great expense in the construction of their 


Continuing east of Romford, several other important works are completed. 
In addition to these works, the station of Angel-lane, Stratford, with the engine- 
houses, coke-sheds, and water-tanks, and Whalebone-lane and Ilford, are nearly 


= whole of the line east of Romford, extending as far as Springfield, two miles 
from Chelmaford, being $1 miles from the terminus at London, is let to respectable 
contractors, with the exception of the summit cutting at Brentwood and Mountnes- 
sing, aad the Shenfield and Mountnessing embankments. 
contracts between Romford and Brentwood have been let nearly six months, 
and the various cuttings, embankments, and other works at Hare-street, Hare-lodge, 
Sue Brook-street, aud Brentwood, are vow in active progress, having been 
ially retarded by the weather. 
The contract drawiugs from Springfield to Colchester are nearly ready for 
advertising, 
In order to ensure the early completion of the works, six locomotive engines are 
employed day and night. 
Six engines will be ready within one month from the present time 
when alao a sufficient number of first and second class carriages will completed. 
A large supply of rails and chairs have been delivered, sufficient for upwards of 
sixteen miles of double lina, 
Eius and drawings P Ms Tondon station, solutes in accordance with 
rto gained, have repared, ready to proceed with the works 
when irectad, for the entire opening of ub line to Shoreditel 
I am Gentlemen, your obedient servant, 
JOHN BRAITHWAITE. 


BLACKWALL RAILWAY. 
. The Report of the Engineers to the Directors. 

GsxrL£MEN,— The whole of the Works on your line of Railway being now con. 
trected for, with the condition that the execution shall be completed by the end of 
the present year, it afforde us great satisfaction to rt, that looking to the progress 
which has been made by Messrs. Webb since the Ist of October when they com- 
meoced their contract, and to the character and resources of the gentlemen who have 
contracted for the Dur y portion of the line, we see not the Tast reason to fear 
that your expect &tions will be disappoiuted in r t of these arrangements. 

On taking into account the united amount of contracts, and adding thereto 
the cost of the permanent way, not included in them, we feel onrselves justified in 
stating our conviction, that the anticipated saving to be effected by the alteration of 
the width and levela of this railway will be fully borne out by the result. 

The ive parties who are under engagements to furnish the engines for the 
" of the line, are actively employed in their construction, at the seme time 
they are also preparing the large drum and spur wheels for wiuding the rope. We 
deemed it desirable to T to the latest period (consistently with the early couple. 
tion of the works) the specification m for the construction of this portion of 
the machinery, in order that we might avail ourselves of every improvement, which a 
continued careful consideration of the subject could suggest. 

We have unqualified satisfaction in being able to state, after going into extensive 
detail on the subject of working by stationary engines, which we have had an oppor- 
tunity of doing in tbe course of various enquiries and calculations, that the annual 
cost ut working by the pro aystem, will be less by some thousands per annnm 
than the amount assumed in our report to you. € have now sufficient ground 
Vo satisfy our minds that the annual cost of working your line will not exceed £8,000 


per annum. 

The foundations for nearly one half of the proposed viaduct are now actnally com. 
pleted, and the piers are most of them finished to tbe beight, many of the 
arches are cozn| , aud the centres removed, and we calculate that, from this time, 
seven arches will be turned weekly in Meears. Webb's contract, and in the other 
contracts in the saine proportion. 

The work, it nust be borne in mind, has hitherto been done during the least favour- 
able time of the year, and under one contractor only, bat when the of two 
oiber contractors, with ample resources, shall come into operation, the works will be so 
accelerated aa to leave no doubt of their being successfully terminated by the time 


We are, Gentlemen, your very obedient Servants, 


(Signed) G. STEPHENSON, 
Landon, 25th February, 1839. GEO. P. BIDDER. 


CROYDON RAILWAY. 
Report of the Enyineer, to the Directors, read at the Half-yearly Meeting, held on the 
61h uit. 
Ürvtt eu Ex, —Having received your instructions, that I should report to 
state of ar rien of the London and Croydon Railway at the present time, I 
aa follows :— 
stations at Croydon aud Norwood, may be considered ‘complete, and fit for 


ou the 
ve to 


pamenger A 
All the stations along the line are nearly finished, except the erection of two lodges, 
which will be constructed in a temporary mauner for the opening of the line. 
the exception of the cutting at Forest Hill and the dressing of some slopes, 
+l the earthwork along the line is completed; and on the Forest Hill cutting tho 
east side ia cut through with the exception of the slip near Owen's-bridge, and the 
west side remains to be bottomed out, and the slopen dressed down, for a distance of 
aboat 10 chains; on the wost side of this length the greater portion of the slips oc- 
curred in the winter, when we had to encounter great difficulties, but since the 
weather baa become drier, and means have been resorted to to prevent any further 
extension of the slips, the works have proceeded more rapidly, and the slopes have 
remained in the finished pert in a perfectly substantial state; no slipping worth 
CES haa pecura] on say other of the line. 
station workshopa at New Cross are on the point of completion, and the 
carriages are about to be delivered there. E 
The London station will be in a sufficiently forward state By the time the perma- 
awt reile gre laid on the rest of the line. 
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All the bridges along the line except one occupation bridge are ex leted, and of 
this the arches are turped, and a fortnight's fine weather will enable the contractor 


to finish it. 

The permanent road is being on with all possible vigour consistent with 
sound workmanship and good . There are employed in this department 
upwards of 300 men, with an sdeqnate quantity of horses, drivers, locomotive 


, deo. 
Of the permanent way there are laid, 
6 miles ] chain of single road complete ; 
1 .. 23 .. partly complete; 
2 S rosa is donb glow seeker 
so that uired to t way throughout will be, 
7$ 5 miles 07 chains or 10,982 yards of xingle line to lay ; 
9 el 6. or 3,503 to ballast. 
The quantity of earthwork remaining to be excavated in the Forest Hill contract, 
including extra slopes, slips, removal of spoil, clearing up bottom, &c., amounts 
to about 80,000 yards; but the opening of the road need not be delayed until 
the whole of this is removed, as more than two-thirds belong to the slopes andslips, 
not affecting the bottem, snd will be [moved after the petas inde of the permanent 
way. 
I am, Gentlemen, your obedient servant, 
JOSEPH GIBBS. 


THAMES HAVEN DOCK AND RAILWAY. 
Ertraet of Report read at the last Half-yearly Meeting. 


Your Directors, at the half-yearly meeting in August laat, that they had 
enter d into a contract for construetion of tbe Dock at Haven; the 
works have in consequence been proceeded with, to the yextent of 400,000 feet o 
excavation; the contractors have built cottages to house 200 men, and the further 
progress is only delayed until more land shall bein ion of the Company by an 

t with the tenant, and the present meeting shall place it in their power 
to continue. The Directors would advise the shareholders to continue the opere- 
tions at the Dock, as a valuable basis, and sa the surest method of attaining the 
grand object of the undertaking. 

The Directors have made several efforts to come to some definitive terms of agree- 
ment with the Directors of the Eastern Counties’ Company, for toll; but as the 
amount demanded for passengers would prevent an trathe € on the Thames Haren 
line, or any profit if carried ; and as the Directors of the Eastern Counties’ line have 
declined to make any immediate terms whatever for goods or heavy weights, as 
coals, &c., which mast form a large portion of the traffic of the Thames Haven line ; 
and as it is absolutely essential that a fixed plan should be arranged by which such 
articles can be secured for the Company ; and as it also appears upon the rt of 
your engineer, that two lines of rails upon the Eastern Counties’ line will not 
admit of the anticipated traffic of tbe Thames Haven line with its own; and would 
If it could be managed at all, peas prec üde the possibility of slow s trains, 
by which means alone a profit can be made by heavy goods, butat which a larger 
amount will be derived from gers ; and as they feel also that the incou- 
venience of one liue of road for two companies, places the company in a dependent, 
uncertain, and unpleasant position, at the will of persons who may be indisposed to 
them, or anxious to give greater facilities to other per which would cause an 
endless source of litigation end annoyance to the public. Under all the circumstances 
of the case, your Directors have considered Ìt better to be prepared with, and 
any in and direct line into London. To this end your engineer has surveyed 
and laid down a line of road from Thames Haren to the Minories, where one of the 
best termini in the rly id can be mado—the position for all purposes being much 
superior to that of the Counties, particularly for the traffic on your line. 
The road is thereby shortened to 254 miles, aud the gradients are so good as to be 
for all working p almost a level. The advantage this would give for the car- 
viage of great Mts is highly beneficial, and will enable the Company to carry out 
the principle they have established of low fares, which, wherever they have been 
supported by good management, have proved so entirely successful. 


MANCHESTER AND BIRMINGHAM RAILWAY. 
Report of the Engineer to the Directors. 

Gentlemen.—[n accordance with your instructions, I submit the following report 
on the and state of the works. Those parts of the line which are con- 
tracted for and in progress extend from Fairfieldatreet, in Manchester, to the south 
side of Daw Bank, on the Cheshire aide of the river Mersey, at Stockport. 
distance is divided into five contracts, which are separately noticed as follows, viz. :— 

Contract No.1, or Fairfield-sreet Contract. Commenced August 14th, 1838, Time 
of completion, eighteen months. This contract is 1,156 feet in length, and comprises 
the first portion of the viaduct by which the railway leaves the depot in Manchester. 
It consists chiefly of arches of brickwork, varying in span from 80 to 46 feet, and 
of one castiron arch of 128 feet 9 inches span. The ess hitherto made it 
consistent with the work being completed within the specified time. 

Contract No. 2, or Chanoerydane Cuntract.—Commenced August 14tb, 1838. 
The time for completion is eighteen months. "This contract is 2,130 feet in langth 
and consists of the second portion of the vieduct by which the railway leaves the 
town of Manchester. The contractor has not yet had possession of all the laud, but 
is expected to have it in the course of a few days hence, and the whole will be com- 

with ease in the specified time. . 

Contract No. 8, or Hyde Road Contract, is 1,900 feet, and comprehends the third 
or last portion of the viaduct issuing frum the town of Manchester. It is not yet 
commenced, by reason of the obstacles which have hitherto p the compan 
from obtaining poesesaiou of the land; but, as it is expected t the contractor i 
have possession iu the course of a few days, such arrangements will be made as 
will ensure no delay arising from thia unavoidable postponement of operations in this 
part of your works. 

Contract No. 4, or Heaton Norris Contract, extends from the Hyde Road at the 
south end of No. 8 contract, to near the right bank of the river Mersey at the town 
of Stockport; its length is four miles twenty-six chaius It also includes the 
bellasting and laying of the cement way upon contracts one, two, and three. It 
dates from September llth, 1838, and the time of completion is 20 months. The 
heaviest work on this contract is a cutting of 409,000 cubic yards, the whole of which 
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is to be carried to embankment; and 350,000 yards of this quantity are to be carried 
in one direction About 80,000 yards have beeu already excavated. The contractor is 
proceeding actively and judiciously; on the 18th of this month, he will commence 
night work, and he is making such arran s a5 will enable him to calculate upon 
completing the embankment t» the end of the third contract by November next, w 

he will be ready for laying three miles of the permanent way; and there appears to 
be little doubt of his performing his contract in the specified time, nenely, by 
May, 1840. 

Contract No. 6, or Stockport Viaduct Contract, dates from November Mh, 1838. 
The timo for completion is two years. [t consists of a viaduct of 22 arches, of 63 
fect span each. The first stone of this structure has been laid to-day, and the con- 
tractors are making arrangements for proceeding vigorously with their work. 

Contract No. 6, or Congleton Viaduet Contract. —This work lias just been let, and 
is to be completed in two years and a half. Jt consists of forty-two arches, each of 
sixty feet span. Preparations have commenced by throwing up clay for making 
about 15,000,000 bricks, during the present year. 

Thia work is that which may be expected to require a longer time for execution 
than any other ou the line; and therefore its being now commenced will facilitate 
the making of such arrangeinents in the future lettings, as will tend to bring all the 
other parts of the railway towards completion uearly at the same period. 

Tam, Gentlemen, your obedient servant, 
Manchester, March Gth, 1839. GEORGE W. BUCK. 


BRISTOL AND EXETER RAILWAY COMPANY. 


Extract from a Report read at the General Half-yearly Meeting of thie Company, held 
«n Tuesday, the 6th ult., at. Bristol. 


The Directors have the satisfaction of stating, that although the season of the year 
since tbe autumnal half-yearly meeting has been necessarily unfavourable to the rapid 
of the works, they are, nevertheless, so far advanced as to warrant a coa- 
fident hope that the great bulk of what remains to be done, in the construction of the 
line between Bristol and Bridgewater, will be finished in the course of the present 
year, and several portions of tbe line so far completed as to allow of the formation of 
the permanent way to be commenced before the end of this year, and the remainder 
proceeded with early in the spring of 1840. 

The principa! works are comprised in the two first contracts, chiefly at the western 
extremity of the Ashton-valley. In these extensive pr has been made ; and 
although more might undoubtedly have been done by tbe contractor, yet it is equally 
true that the state of the works is such, that as the season advances a considerable 
force may be advantageously employed, and a very large quantity of work executed 
during the summer months. 

For some distance beyond this point the work is so light as to insnre its early 
completion withont difficulty. 

At Puriton some interruption has been caused by impediments in the purchase of 
land; but these difficulties being removed, the facilities in the execution of the work 
are such, as to preclude any possibility of further delay. 

The numerous and urgent representatious that have been received, in favour of an 
immediate prosecution of the works below Bridgewater, afford a gratifying proof of the 
increased and increasing extent to which the value of the undertaking is appreciated 
by the inhabitants of the Western Counties. With the sincere desire, however, to 
accede to the wishes of the shareholders resident in that district, with an unabated 
conviction of the magnitude and certainty of the advantages to be derived from the 
extension sought for, and with a fixed determination to adopt as speedily as possible 
every step that can conduce to the early continuation of the line to Exeter, the 
Directors are, nevertheless, persuaded that they will most satisfactorily discharge 
their duty by faithfully adering to the resolution expressed in former reports, to 
make expenditure and receipt go hand in hand, by an early opening to Bridgewater. 

The construction of the bridge now in progress over the river Parret, may be justly 
appealed to as the best evidence of their anxiety to reach Taunton ; a town of very 
great importance, less than ten miles beyond the bridge, approached through a fertile 
and populous district, by a route almost level, and itself the focus of euch an exten- 
sive traffic in passengers and merchandise, as must at once place the question of reve- 
nue beyond the reach of doubt, and enable the Company to complete the entire line to 
Exeter, without inconvenience to the shareholders. 


EDINBURGH AND GLASGOW RAILWAY. 


Eztraot from the Report read at the last Half-yearly Meeting, held at Glasgow. 


Your Directors, at a very early period, turned their attention to the letting of the 
Contracts for the more important works on the line. 

The Almond Valley Contract,which comprehends the heaviest work to be executed 
and which bad, at fhe date of the last general meeting, been just advertised, was 
shortly afterwards let to Messrs. John Gibb and Son, of Aberdeen, whose long stand- 
ing and high character, as contractors, afford the best security for its completion within 
the time prescribed by the Company's Engineer. Your Directors are happy to say, 
that the expense of this portion of the line, althongh it embraces the gréat stone 
viaduct over the Almond, of 48 arches of 50 feet «pan each, will, notwithstanding the 
recent rise in the price of masonry, little, if at all, exceed the proportional amount of 
the Parliamentary estimate. In consequence of the arrangements previously made 
with Mr. Hogg, of Newliston, your Directors were able to give Messrs. Gibb and 
Son immediate access to the ground at the Almond; and these parties have ever since 
been pushing forward their works with their usual promptitude and vigour. Not. 
withstanding the unfavourable season of the year, the contractors have already re. 
moved a considerable quantity of earth, and sunk two shafts in the oe 
Tunnel, and have founded one sbutment and several piers of the viaduct on the 
Almond; they have also laid down a great deal of building material, so as to avail 
themselves of the earliest improvement of the weather in spring. 

Your Directors, after compieting the contract for the Almond Valley, next turned 
their attention to the contracts for the tunnels, &c., in the neighbourhood of Falkirk 
and of Glasgow. These were advertised to be iet in four different lots, and althongh 
your experienced difüculty, in two instances, in procuring Contractors, 

sufficient capital and i , they have now the satisfaction of report- 
, that they are all let on fatoursble ter os, and to parties, of whose ability to com. 
them, your Directors entertain no doubt. 


Other contracts of smaller extent, but embracing 18 miles of tha Eno, hove bam 
advertised, amd fey these your Directors thers will be a keen competition.» 
many most respectable contsactere have intimated their desire to efor iv 
them. Before the season is much further advanced, your Directors anticipate that ap 
wards of 36 milee of the line will be let, and in course of execution: sud they vill 
proceed with an little delay as possible to have the working plans prepared, and th 
contracts let for the rest of the liae. 

Leeds and Bradford Railway.—The report of Messrs. Stephenson and Geach 
bas been to the Previmionel Committee. From a copy which hee bev 
lying at the Exchange News Room during the jast week, we make the flow 
abstract The engineers proposes to make the terminus at the Leeds ent u 
of vacant ground lying on the south side of Wellington-road, aud betwee 
and the Whitehallroed. From thence the line will crom the river Aire 
Leeds and Liverpool canal, upon an embankment, a little to the west of the 
sion Bridge, then carting round $e the weet, it passes te the sowth of 
Lodge, and again crossing the canal, passes a little to the weet of ermly mils. H 
taken the low ground between the cenal and the river, and passes under 
Kirkstall-road, by Kirkstall Bridge, and continuing between the canal and ther 
leaves Kirkstall Forge to the right. At New Laiths it crosses the river, ead lem 
New Laiths Grange to the north. It then to near Rewden Lew Mills, àm« 
on the north side of the river to near Woodhouse Grove, whieh it leaves on i» 
south aed will cross the river amd canal, amd pass under Birk HiB, by a teuedd 
about three quarters of a mile in length. It will then mm to and œ the 
south side of the canal to Shipley, where crossing the branch cena) it will enter the 
Bradford valle d and spins nearly a direet lime to the tewn. The terminus mi 

d will be in a field on the low side of the quarry of Meurs. Cooma 
aud Thackray, and near to the worka of Messrs. Haste and Bons. The length of n 
line will beabont thirteen miles, and mo iacimation on the main line will exceed 
twenty feet mile. The estimated cost of laying down the railway is 400,00u, 
exclusive of stations, depots, engines, which, together with all other nacesery 
machinery, will require a further sum of 60,0002 Another im t feature in the 
report is the formation of a jnnction line between the main line and the North Mid 
land, which is intended to eross the tnmpikeroad near Wellington Bridge, ad 
passing between Messrs. Marshal! and Co.'s works and the village of Holbeck, ud 
between Mr. Raseell's A pie and the Toll-bar, and thence to the North Midiand 
Railway, a little south of the pottery. This junction line, sbont ene mile s! 
three quarters in length, will enable pessengers, &c. to pass on to the latter ravi 
witheot the inconvenience sad expense of changing couveyance.— Bradford Obere. 

Preston and Longridge Railway.— We understand that Mr. Wilkie, the principe! 
contractor upon this line of railway, has completed his works ; and the Directors arenor 
laying the t ralis, so that, in al) probability, the railway may be opened esriy 
in the summer. It is calculated that a saving of 2d. per cubic foot npon the carriage 
of ashier stone, and ìs. 6d. per ton upon ing stones from Longridge to Prestou, 
will be effected by this roeane.— Preston Chronicle. 

Neweastle and North Shields Railway.—The works on the line of the New 
and North Shields Railway are now rapidly drawing to a conclusion, end it » 
expected that the road will be opened to tbe pablic during the ensniag sp Those 

ons erections, the great viaducts over the Ousebarn snd Willington am 
on the point of completion, and are exciting, as might be expected, the attention td 
admiration of the neighbourhood and of all s r& Two ler and more besu- 
iful erections are certainly not to be found in this kingdom. e bridge over Willig 
ton Dean is now finished, and from ita magnitude forms a most striking object in oc 
local seenery. It is composed of seven arches each of 120 feet span, with two maay 
buttresses, and is in length 1060 feet. The height of the roadway of the main arb 
over the small stream which flows beneath is seventy-eight feet. The bridge over tbe 
Ouseburn Dean will be finished in a very few weeks. It is composed of fire arches d 
116 feet span, with two stone arches at each end, to throw the embankment from ibe 
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to be employed day and night, and the excavation of the rempart is now 
In addition to those employed im remo the eerth, 

ed in pulling down the wall thal evi Messrs. Backbouse's gardes. The 
foundations of the wells for the company's depots, near to the river, have been lad, 
and the bricklayers are busied in the building of those walls.—Doncaster Chronicle. 

The Londou and Brighton Baihsey.— works, both at Balcombe acd s 
Clayton, have been stopped for several days, in consequence of the springs being o« 
There are from 60 to 60 feet of water in the Balcombe shaft, and from 20 to 80 feet m 
Clayton shaft. Indeed we have heard that a very grave doubt exists whetber the 
line must not be altogether diverted, to avoid these dropeical hills. A 
was recently down from London to view and inspect these spots, who that 
the symptoms were more formidable than those which were the cause of oo moch 
expense and delay on the Great Western line—Brigh/on Guardian. There is n 
truth whatever in the report that tbe operations on this grand work are likely to he 
formidably impeded by the springs. It wil] be recollected that Mr Rastrick notitei. 
in his report, the water at Balcombe and Clayton, and the mode of getting rid of it 
When the headings are rmn, the water at Balcorsbe will fall into a brook to the sooth 
of the tunnel; that at Clayton will fall into the Clayton brook. Nothing can proce 
more satisfactorily than the whole of the works on the line ; and it in ouly from partie 
who are willing to cry down Brighton and Its prosperity that a single word is beard 
against them.— Brighton Gacette. 

Doncaster, North Midland, and Goole Railway—We understand that the 
project for conuecting Goole, Thorne, and Doncaster with the North Midland and 
the Sheffield and Rotherham Railways, ha» been received with high m af 
success. It will branch from the North Midland at Kilnhurst, and Lee uph 


or close to Doncaster, extending inwards to the port of Goole. iminut 

steps have been taken, and the line is now being surveyed unser the silts! 

direction of Mr. Swapwick — Derby Reporter. : 
Railway Seamprd.—By an inundation of the Senne, the Br; ent Vret 


Railway is covered with water six inches deep, and the ware 


LS 
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Chester and Crewe Railiray.—We leern that Mons. Tecken and Bean, who 

leted a portion of the dri an and Derby , have undertaken the 

acabare and Wardle contract, in length about ten miles, te the Chester and Crewe 
line —Cheeter Gazette. 

London and Brighton Railway.—Great exertions have been making lately in order 
tu the completion of abont three and s half miles of road on the Shoreham branch of 
this line, e late heavy rains, however, partially retarded the progress of the works, 
and the opening was in consequence postponed.till Tuesday, 19th ultimo. The con- 
tractors will then re-commence active operations at the Hove cutting. The tannel 
theme will, we nnderstend, be completed in the early part of July.— Brighton paper. 

Ruibeay Ssnetwary.—As the constable of Milford was employed in conveying a 
man employed on the railway to gaol, on a charge of felony, he maneged to slip from 
the officer, and descended into the Claycroft tunnel, in which he could not be found. 
Tbe fellow into a cart. covered himself with earth and rubbish, and was drawn out 
of the tunnel without being perceived, and made his escnpe.— Derby Mercury. 

Breaking in of the Hanwell-Hridge of the Great Western. Railway, and Loss of 
Life {From a Correspondent.) —Considerable alarm prevailed on Monday, the 18th 
ultimo, about 9 o'clock, on the line of the Great Western Railway, to the passengers 
who were coming to town in the train drawn by the Vulcan engine. On the arrival 
of the train at the viadact-bridge which passes ever the high road at Hanwell, they 
were thrown into the ntmost consternation by hearing a report resembling that of 
a kravy cannon, which was supposed to be occasioned by the bridge over which they 
were in the act of crossing having given way, On making an examination, it was 
find this supposition was in a great measure correct, as one of its principal sup- 
porters, consisting of an iron beam of great dimensions, extending from one pillar of 
the bridge to tbe other, had snapped in half, carrying with it in its descent a vast 
quantity of the material of which the bridge was composed, leaving an open space 
ander a portion of the line. On the next train coming up great delay was occasioned, 
in consequence of the epprehension that if it passed over the rails would give way, 
bat from the care of the engineers and others, such a resnit did not take place. Im. 
meliate stepe were takon to repair the damage, und several of the workmen were em- 
ployed to shore it up. Whilst so engaged, a massive piece of timber fell from the 
upper part of the bridge upon one of them, and almost immediately killed him. — 
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ENGINEERING WORKS. 


NEW HOUSES OF PARLIAMENT. 


The works cennected with the embankment forthe new Houses are pro- 
bably the most extensive hydraulic works now in progress, and the coffer-dam 
is certainly unequalled; drawings and descriptions both of the coffer-dam 
aod river wall were given in our first volume, and we shail now briefly de- 
scribe what has been done up to the present time. 

The coffer dam and other works were contracted for by Messrs. Lee, to be 
executed under the direction of Messrs. Walker and Burges, Engineers, and 
Charles Barry, Esq., Architect. The coffer-dam was commenced in the 
month of October, 1837, and is constructed nearly similar to the drawiogs 
and specification before given by ns in Vol. 1., page 31, with the addition of 
horizontal struts of whole timber at the back of the brace piles, B, fig. 1 and 
3, and abutting against other piles driven just within the inner edge of the 
foundation of the wall. Considering the great extent of the dam it stands 
remarkably firm, and is tolerably free from leakage ; it was finished on the 
Mth day of December last, when it was closed, and operations commenced 
within. For the purpose of pumping out the water, a 10-horse power steam- 
engine was erected, which is kept at work night and day; atthe present time, 
the water is easily kept under by the aid of two 18-inch pumps, each working 
14 three-feet strokes per minute; since the closing of the dam the 
whole of the silt or mud iyiug at the bottom of the river within the 
enclosure bas been removed, leaving a fine bed of gravel over the 
whole surface; the gravel has been excavated for the foundations of the 
tiver wall, and nearly the whole of the foundations Jaid, and the shcet 
piling protecting the footings completed, likewise a considerable portion 
of the brickwork to the backing is eonrmenced. The granite intended 
for the curvilinear facing is in an advanced state, a very large portion of it 
being already prepared and ready for setting. Too much praise cannot be 
bestowed on all parties for the activity with which the works have been con- 
ducted within the last two months; before another four months elapse, we 
liope that we shall be able to announce the river wall is completed, and the 
Dew buildings ready to be commenced. 

The frat stone of the foundation waa laid om the Sth ultimo, without any 
ceremony. 


WESTMINSTER BRIDGE. 


We before noticed a commencement of the works for the repair of West. 
minter Bridge, in a former number; a dam has since been completed round 
two of the piers on tbe Westminster side, and a beginning made with the 
Filing round theni. 

The great extent of the coffre dam (being no less than 500 feet in circum- 

ference), as also the difficulty experienced in driving tbe piles through a hard 
‘rast of gravel which overlays the clay at this place, and the care that must 
here been taken in doing the work, by so effectually shutling out the water, 
wakes it appear to us traly astonishing that so much bas been done in the 
tbort period of eight months, especially as all works of this nature depend 
* vety mnch upon the weather and tides. 
_ Great credit ir due to the parties in charge of the work; and, if we may 
Jadge from the earnest manner in which tbey are proceeding, the public will 
base no cause again to complain of the tardy progress which hitherto marked 
sverything connected with this bridge. 


Neither can we omit to state, that upon onr late visit, the grati. 
fication we experienced in witnessing the very dry state of the work, and 
although the level at which they are now proceeding ts several feet below the 
bed of the river, there was not the slightest leakage; and we understand that 
the same has been the case since the completion of tbe dam. 

The plan of operation for protecting the foundation of the piers, from being 
undermined by the wash of the river, is, by surrounding the caisson npon 
which the pier is built with shevt-piling, driven as close as it is possible to 
bring wood and wood together. The piles are driven fourteen feet into the 
solid ground below the bottom of the stonework; they are twelve inches 
thick, and the space between the pier and the piles is afterwards filled in solid 
with concrete, upon which masonry of square stones of large dimensions is 
laid, the top of the piles being dressed off to a fair and uniform line, and 
further secured with a strong band or waling of timber, encircling the whole 
tie, which is held in its place by iron caisson bars, firmly fixed to the main 
timbers of the caisson. 

By this plan very little obstruction wil} be offered to the current, should 
any farther increase of depth in the river take place, and from what we saw of 
fe care taken to make the joints close, there will not be, in our oplnion, the 
slighest apprehension for the safety of tho bridge, should the river deepen 
three times as much as it has since the removal of London Bridge—a circum. 
stance very unlikely to happen. 

In comparing this method of work with endeavouring to accomplish the 
same object by diving bells (which was the plan till lately followed at this 
bridge), there cannot be a question which is the best; in one all is done in the 
dark, or otherwise hid from view; while in the other it is seen as the work 
progresses ; in truth, the last is the only proper course. 


THAMES TUNNEL. 


Extract from the Report of the Directors at the last General Meeting, held at 
the London Tavern, 5th March, 1838. 


The plan upon which the works have been carried forward consisted of 
three principal features, viz. :— 

1st.— To divert the Navigation from that part of the River immediately 
over the Mining operations. 

2dly.—To gain the command of that part of the River, without inter. 
ruption, and to be thus enabled to load and cover its bed, both over 
the Works in p and in advance of them; and to compress this 
artificial bed, directly over the Shield, by grounding upon it, at every 
fall of the tide, a vessel, when ballasted, of about 900 tous burthen.— 
And, : 

3dly.—To make alterations in the auxiliary parts of the Shield, still 
further to add to its security and power. 

The brickwork of the Tunnel has been advanced, since the last Meeting, 
90 feet, and is now within 60° feet of low water mark ; and if the same rate 
of progress continues, which there is every reason to expect, low water mark 
will be reached in the course of the autumn. 

It will be clear to those who are best acquainted with the work, that when 
this is accomplished the most hazardous portion of the Tunnel will be com- 
pleted ; and that however novel, and even bold, the work whicb then re- 
mains to be dene, in order to realise the original design, yet its complation 
becomes comparatively safe and easy, and calculable within a reasonable 
time. 

* Bince this Report was road to the General Meeting, Ten feet have been excavated 
the distance to low water is therefore only 50 feet. 


Suspension Bridgss.—The largest suspension bridga in this conttry is that across 
the Menai Strait, with a span of 560 feet ; the next in point of size, is that at Mont- 
rose, which is 483 feet in ; We have been much gretified by the inspection ef a 
report end plan of a third which will rival these stupendous works of att, both in 
magnitude and importance; for while they have but one span each, of tbe above 
dimensions, that to which we ate alloding that able engineer Mr. J. M. 
Rendel, will have two of 460 feet each, and a whole length (with the side openings) 
between the abaunents, of 1125 feet. The site of the proposed bridge, is at Newn- 
ham, on the Severn in Gloucestershire, where there is at present a ferry, which bas 
the great inconvenience of being entirely navigable only half an hour before end 
after high water. The great advantages of such a work will be materially felt in the 
adjacent conntry, by the coal and other mines of Dean Forest, becoming easier of 
access, thereby producing a considerable reduction of price, besides the conveni- 
ence it will secure of a direct route across the Severn to the southward of Gloncester. 
The various drawings by which the proposed bridge is illustrated are admirably exe. 
cuted, and convey both in point of topographical, geological, and pective detail, 


as complete an idea of this megnificent p" Apte and sil ity as cen be ex- 
Dried] by the artist on papot- -N aulis agasine. 

The Wrech of the Royal Georgc.— The experiment of blowing up the wreck of the 
Royal George, at Spithead, by means of 13-inch shells, placed as far into her in dif. 
ferent parta a» the divers can manage it. To prevent ‘accident to any boot, the ez- 
plosion will be effected by the rising of the tide operating on a buoy atteched to the 
shells by a log-line. 

Steam Dock-yard«.—In bringing in the navy estimates, Mr. C. Wood stated, that 
the government had laid in ample stores—bad added one-third to the doch-yards— and 
had made preparations at Deptford, Woolwich, Portsmouth, and Plymouth. 


—  ——————— 


Overland Indian Mails,—' The contract for a carriage conveyance over the desert 
between Snez aud Cairo has been taken by Messrs. Hill and Co., and by the 17th of 
January, there was to bea carriage for the conveyance of e from Cairo to 
Suez, between which tbe distance is 90 miles, and the time 1s dbout 24 hours. 


^h. 
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NEW PATENTS. 


LIST OF ENGLISH PATENTS GRANTED BETWEEN THE 282p 
FEBRUARY, AND THE 37ru MARCH, 1839. 


G&onag Avaustus KorrwaN, of the Friary, DE James'a Palace, Professor of 
Music, for “ Certain Improvements in the Mechanism, and Construction of 
Piano-fortes, being an extension of former letters patent for the term of seven years.” 
——28rd February. 

CnazLgs Lovis Stanistas Baron HgunTELOUPP, of Queen Ann-street, for 
* Certain Improvements in Fire-arois, and in the Balls to be used thberewitb."—23rd 
February ; 0 months to specify. 

Tuomas Pratt, of South Hylton, Darham, Mechanic, for “ An Improved Capstan 
and Winch for Purchasing or Raising Ship's Anchors, without the application of a 
Mossenger, in which there is no Fleeting or Surging, or for drawing or working 
of Coals or other articles, and things out of Coal or other Mines, and also for the 
drawing and working on Railroads, by drawing Pulleys with Flat or Round Ropes.” 
—28rd February ; 6 months. ^ 

Jawxs RussELL, of Handsworth, in the county of Stafford, for ^ Certain Improve- 
ments in Manufacturing Tubes for Gas aud other purposes, being an extension for 
the term of six years, granted to Cornelius Whitehouse."—20th February. 

Mosxs Poors, of Lincoln's Inn, Gentleman, for “ Improvements in constructing 
and applying Boxes to Wheels."—23th February; 6 months. 

Mosxs Poorx, of Lincoln's Inn, Gentleman, for “ Certain Improvements in Tan. 
ning."— 28th February ; 6 months. 

Joun Leray, of Manchester, Su n, for “ An improved Mode of obtaining Car- 
bonate of Lead, commonly called ite Lead," 28th February ; 6 months. 

Ricuanp Waürrocx, of Edinburgh, Manufacturer, and Grorar CHINK, of the 
same place, Colour Maker, for “ Further Improvements in the Process and Apparatus 
for the Prodnction of Regular or Patterns in Ca andother Fabrica, in re- 
lation to which a patent was granted to the said Richard Whytock, on the Sth Sep- 
tember, 1832, and generally in the mode of producing Party Colours on Yarns or 
Threads, of Worsted, Cotton, Silk, and other fibrous Substances."—1st March ; 
6 mouths. j 

Monirz Pratow, of Poland-street, Oxford.street, Engineer, for “ Improvements 
in Pumps or Engines for raising or forcing Liquids."—6th March; 6 months. 

Joun Dicxson, of Brook street, Holborn, Engineer, for “ Certain Improvements 
in Rotatory Steam-Engines.”—6t) March ; 6 months. 

Avunusre Victor Josera Baron D'Aspa, of Millman.street, Bedford Row, for 
“ Improvements in producing or affording Light, which he denominates a Solar 

ight." —6th March ; 6 pine d 
ALTER Hawcock, of Stratford, Essex, Engineer, for ‘ Certain Improvements 
in Steam- and Condensers. '—6th March ; 6 months. 

Gaonce Rosezar D'Hancovnr, of Howland street, Fitzroy-square, gentleman, for 
“ Certain improved artificial Granite, Stone, Marble, or Concrete, in which said in- 
vaia neither Asphaltic nor Bituminous Substances are nsed.”—6th March; 6 
months, 

Wu. Vicxess, of Firshill, Sheffield, Merchant, for “ A Mode of obtaining Tractive 
Power from Carriage-wheels under certain circumstances."—6th March; 6 months. 

Joux Crank, of Upper Thames-street, London, Engineer, for “A New or Improved 
Form or ion of s Leg and Foot for propelling Carriages on Rail or Common 
Roads, and a new Combination or A t of Machinery for Locomotive Car- 
Fiages, by means whereof the weight of the Load to be carried is rendered applicable 
as a part of the Power for moving or propelling the Carriage on which it is sup- 

or resta.""—6th March ; 6 months. 

Cuanrzs ScuavnHaULT, of Cornhill, London, Gentleman, for “ An improved 
Method of Smelting Copper Ore."—6th March; 6 months. 

Ontanno Jongs, of Rotherfiek'-street, Islington, Accountant, for '* Improvements 
in the Manufacture of Starch, and the converting of the Refuse arising in or from 
such Manufacture to divers useful pnrposes."—6th March ; 6 months. 

Groce HorwosrHy Parwrn, of Surrey-square, Oll Keut-road, Civil Engiueer, 
and Gzonog BrnTIE Pargsson, of Hoxton, Engineer, for “ Certain Improvements 
in Gas Meters, "—6th March; 6 months. 

Tnowas Horton, of Prince's End, Stafford, Boiler-maker, and Tuomas Su1iTH, of 
Horseley Heath, in the same county, Mine Agent, for “ Certaiu Improvements in the 
making or constructing of Chains for Pits, Shafts, Mines, or other purposes."—6th 
March ; 6 months. 

EpwanDp Fonn, of Liverpool, Builder, for “ Certain Improvements in conducting 
the Manufacture of Salt Cake, or Sulphate of Soda or Hydrochloric, or other Acids 
and Alkalies, or other Chemical Processes, wherein Deleterious Vapours are given 
of, ana in the Erection of Furnaces and Works conuected therewith."—8th Marcb ; 

months. 

Josias CunisTOPHER GaxaLe, of St. Helen's, Lancaster, Manufacturing Chemist, 
for “ Improvements in Apparatus for the Manufacture of Sulphate of Soda, Muriatic 
Acid, Chioriue and Chlorides." —14th March; 4 months. 

Exissa Harpon Cottier, late of Boston, in America, but now of Globe Dock 
Factory, Rotherhithe, Civil Engineer, for Improved Machinery for Manufacturing 
Nails," —14th March; 6 months. 

CunmisTorHERR NickkLs, of York-road, Lambeth, Manufacturer, fur “ Improve- 
mentin the Modes of Manufacturing of Fabrics from Linen, Woollen, Silk, and other 
Fibrous Materials."—1 5th March; 0 months. 

A mined Lams, a pei Southwark, Gentleman, for “ Improvements in 
pparatus for supplying Atmospheric Air in the jproduction of Light and Heat," — 
léth March ; peda ip i 

ALEXANDER Prancis CAMPBELL, of Great Plumstead, Norfolk, Esquire, and 
CauanLEs Ware, of Norwich, Mechanic, for “ Certain Improvements in Ploughs."— 
1&h March ; 6 months. 

Taomas Henny Rrtanp, of Binningham, Screw Manufacturer, for an “ Improved 
Manufacture of Screws for Wood, in Iron, Brass, Copper, or any mixed Metals, com- 
monly known as Wood Screws."—18th March; 6 months. 

Jonn Rutuvex,and Morais West Rutaven, of Edinburgh, Civil Engineers, 
for - ig prea in Boilers for generating Steam, economizing Fuel, and pro- 
pelling Vessels by Steam or other Power, and ventilating Vessels, and which may be 
applied to Mines and Buillings."—90th March; 6 months. 

DwARD Law, of Downham-road, Kingsland, Gen leman, fur “ Certain Improve- 
ments in evaporating Sea Water, and other Fluids, and in the Manufacture of Salt,"— 
20th Math; 6 months. 


Joszru Amzssury, of Burton-croscant, Surgeon, for “Certain Apparatus fur tha 
support of the Homan Body." 20th March ; 6 months. 

Axpagw Sits, of Princes-street, Leicester-square, Engineer, for “ Certain Im- 
porem in the Mannfacture of Ropes for Cables, and other purposes to which 

an are applicable. "—90th March ; 6 months. 

xozGE Neison, of Milverton, in the County of Warwick, Chemist, for a “ New 

or improved Method, or new or improved Methods ot preparing Gelatine, which 
has the Properties of, or resembles Glue."—23rd March; 6 months. 

Fisuer Sarrxm, of Hallingsbury, Sussex, Farmer, for an “ Improved Machine 
for winnowing and dressing Corn aud other Grain."—23rd March; 6 months. 

EpuuND Burren Rowrgr, of Manchester, Surgeon, for " An improved Steam. 
engine, applicable to Locomotive, Marine, and Stationary Purposes. "—20th March ; 
6 months. 


Ricuarp Rosgats, of Manchester, E 
Improvements of, in, or applicable to the Mule Billy Jenny Stretching-frame, or any 
Machine or Machines, however desi; or named, used in spinning Cotton, Wool, or 
other Fibrous Substances, and in which either the Spindles recede from, aud approach 
the Rollers, or other Deliverers of the said fibrous Subatances, or in. which ‘such 
Rollers or deliverers recede from, and approach the Spindles, being an extension uf 
former letters patent for the term of seven years." —26th March. 

Joszrnu Lkmez, Junior, of Manchester, Calico Printer, for “ Certain Improve. 
ments in the Art of Priuting Calicoes, Muslina, and other Woven Fabrics, and iu 
certain Processes conuected therewith. "— 20th March ; 6 months. 

Henny Montague Grover, of Boveney in the county of Buckingham, Clerk, for 
“ Improvements in Brewing, by the Use of a Material not hitherto so used."—26h 
March ; 6 months. 

Erisua Hane, of the United States of America, now of Leadenhall-street, in the 
city of London, for “ Improvements in Umbrellas and Parasols."—27th March ; 
6 months. 

WiLLiAM Newton, of 66, Chancery-lane, in the county of Middlesex, Civil Eo- 
gineer, for “ Certain Improved Machinery for cutting and removing Earth, which 
Machinery is applicable to the digging of Canals, and the levelling of Groand for 

Railroads, or ordinary Roads, and similar Earth Works."—27th March; 6 months. 


ee 
MISCELLANEA. 


ineer, for “ An Improvement or certain 


— 


Fire at Rome.—A letter from Rome of the 8th of February, states that on that day 
the Palace occupied by Count de Lutzen, the Austrian Ambassador, was almost 
entirely destroyed by fire. 

Bishop Heber's Siatue—The statue of Bishop Heber has arrived safely at Calcutta, 
and has been ited in the Cathedral.—4ndia Gazette. 

St. Germain Railway.—This railway has declared a dividend for the year of seven 
and half per cent —Galignani's Messenger. 

Indian Silver Mines.—Capt. Drummond and an experienced miner bare beu 
deputed to the district in the Himmalaya (the immediate range between the D'Haul 
and the Gori) where silver is said to exist, to ascertain tho fact.—.dsiatic Journal. 

Louvre Ezhibition.—The exhibition of the works of living artists opened on tbe 2ud 
March, with about 8000 works from 1500 artists. 4 

Danube Canol.—An article dated Bucharest, Jan. 18, repeats that the project for 
uniting by a canal the Danube and the Black Sea, will be carried into execution in 
the course of next spring, in virtue of an agreement between England, Austris, and 
Turkey.—Times. 

Kilcooley Abbey.--The fine old Gothic mansiou of Kilcooley was consumed to 
ashes last month. It was insured for £13,000.-—-Kilkenny Journal. 

Egyptian Antiquities.--The Egyptian government have appointed a board for the 
preservation of the national antiquities, 

Horticultural Society —The Horticultural Society are now erecting a grand cou. 


servatory at Chiswick on a very largo scale, 
London and Westminster Bank—The coat of the bnildings and fittings is sbout 
£60,000, PONAT 
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4d AP 
In our lest nnmber, page 92, columu 1, line 20 dn the bottom, for “as the 
effective pressure, and inversely as the density," “as the square root of thr 
effective pressure, and inversely as the square root of the density.” j 

Page 98, column 1, line 16 from the bottom, for “ will be greater,” &c read “will 
increase with the elastic force of the steam admitted into the cylinder in a higher 
ratio than if the elastic force of steam were proportional to its density.” 


Pago 08, columu 2, line 8 after engravings, for G Hue read CH -48 


Page 104, column 2, line 2 after the table, for “ sketched, read “ stretched.” 

Page 106, column 2, liue 2 of 8rd paragraph, for “ hydraulic lime," read “con 
crete,” . 

Page 110, column 2, line 1, Statue to Mr. Stephenson, for * Robert,” rei 
* ” 


eorge. 
Page 116, column 2, line 9, Eastern Counties Railway, for '" 200 yards per dey, 
read “ 2,000 yards per day." 


——————HáÁ— 
TO CORRESPONDENTS. 


We have been obliged to postpone some of our communications and reviews until 
next month. We shall feel obliged to correspondents who may send drawings a 
companying their communications, that they forward them early in the month. 

e mnst apologise to our architectural friends for a deficiency of engravings © v- 
nected with architecture. We intended to have given the drawings of the " Are de 
l'Etoile," but in consequence of the considerable work in them, our wood engresv! 
could not bare them ready for the present number. They will be given in our next 

We shall feel obliged to our country correspondents if they will forward us an! 
acconnt of works in progress, or any newspaper containing articles connected wid 
the objects of our Journal. 
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ARC DE L'ETOILE, 


AT PARIS. 
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Fig. 2.—SECTION THROUGH THE CENTRE OF THE ARCHWAY. 


THE ARC DE L'ETOILE, AT PARIS. 

Between the commencement and the completion of this stupendous 
monumental structure, just thirty years elapsed—in the course of 
which memorable period, the Napoleon dynasty crumbled away 
with a celerity equal to that of its rise. Of the many designs for it 
submitted to the then government, those of Raymond and of Chalgrin 
obtained the preference. That by the former of these architects, 
proposed twelve coupled Corinthian columns on each of the sides, 
supporting a magnificent entablature, on which would have been as 
many statues symbollical of the different cities that had been taken by 
the French, and between these, bas-reliefs of the chief victories. The 
interior would have been divided into four masses on its plan, by 
the principal archway or vaulting being intersected by the transverse 
one; and the design further proposed that there should be seven halls 
in the upper part of the structure; viz., three smaller ones on each 
side, and a larger one in the direction of the principal arch. 
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Chalgrin's plan was nuch more simple, though it resembled iM 
other in its general disposition ; namely, in having two intersecting 
vaults, and consequently an arch on each of its four faces. 

Even before it was decided which of the two designs shook b» 
ultimately adopted, preparations were made for carrying one or oth 
of them into execution, and the first stone was laid A 15th, 1806. 
The foundations, which are 8 metres in depth, and 28 io breadth (ors 
fraction more than 26 and 91 English feet, respectively) and are firmed 
of blocks of Cyclopean masonry, were already far advanced wbes Ray- 
mond, whose leading ideas it had been determined to adopt, resleed 
rather to have nothing to do with the work, than consent to the 
tions it was proposed to make in his designs. He accordingly gst* 
up his appointment as architect, in 1809; nor did he long survive De 
e he fk on the occasion. — 

halgrin, hitherto only adjnnet to the principal 1 
ed with the work according to bis own ideas, and with saei 
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Fig, 3.—The Ground Pian of one of the Piers. 


alacrity, that they had reached the height of more than twenty feet 
sbore the ground, when, in consequence of Napoleon's union with 
Maria Louisa, he was commanded to make some alterations in his designs 
with regard to the subjects of some of the reliefs, &c., but without 
interfering with the general idea for the monument. On Maria 
Louisa's entry into Paris, it was temporarily comp:eted by a frame- 
work of timber raised upon it, covered with canvass, painted to 
rwemble the decorations ; and on this impromptu construction being 
removed, the works were prosecuted with all possible dispatch. Chal- 
grin, however, died in January, 1811, and was succeeeded by Goust, 
who continued the edifice conformab y with the designs of his prede- 
cessor, till 1814, at which time it had been carried up as far as the 
imposta of the arch. Then came the reverse, whose history may be 
summed up in the four disastrous words—Moscow, Elba, Waterloo, 
St. Helena, 

After a pause of nine years, it was resolved in 1823 io proceed afresh 
with the work, but to convert it into a monument of the Duc d'An- 
goaleme's Spanish campaign; and among the alterations in consequence 
proposed, it was considered expedient to remove thespedestals on each 
side of the arch to the centre of the piers. Accordingly, both Goust 
and Huyot offered p'an« for that purpose; and Huyot's was the one 
accepted by the committee, consisting of Tournon, Hericourt de 

ary, Quatremére de Quincy, and Percier. 
Wards set asi'e, and Goust was ordered to proceed according to 
Chalgria’s plan. But in 1825 he was superseded by Huyot, and he 
badearried up the building as far as the attic, which he intended to be 
deearated with thirty statues on lofty pedestals, connected by an open 
balustrade; when the political events of 1830 interfered, and Louis 
M ordered that the monument should record al] the exploits of 
the French armies, from 1792 to 1815. Huyot was dismissed, and 
Blouet, his successor, completed the monument as it now exists. But 
Chalgrin'a ides, which he recommended should be carried into execu- 
tioo, and acoording to which the whole would have been surmounted b 
à ef Victory, in a car drawn by six horses, has not been realised. 
, Altbongh the reliefs and other sculptures are in themselves the most 
‘portant features in the monument, whicli, independently of such deco- 
raton, aod its colossal vastness, has nothing particularly striking in its 
design, we shall not enumerate their several aubjcets, which would after 


This was, however, after-* 


Fig. 4.—Half the Plan of Upper Story. 


all be a mere gutalogus of names. In regard to them, therefore, we will 
merely state that M. Thiery, a French architect, is engaged upon a 
largo descriptive monograph, in which ail the details and ornaments 
will be fully exhibited together with the constructive details, and the 
changes that were made from time to time in the works. We must 
not, however, omit to specify its principal dimensions; which, for tlie 
sake of greater convenience, we here give in a tabular form, both in 
metres and English feet :— 


METRES FEET INCHES 

Entire Height . . . . . . 49.483 162 4 
Breadth $ 9 2 ee wg 44.820 147 

Depth or Literal Breadth  . . 22.280 73 

Height of Large Arch . . 29.420 96 6 
Width of ditto . . . . . . 14.620 47 10 
Height of Small or Lateral Arches 18.630 6 1 
Width of ditto. . . . . . . $8440 27 7 


Accerding to a return of the Minister of the Interior, made up to 
December, 1836, the total disbursements frem 1806 to 1836 were 
10,691,098 francs 91 cent. From this sum dcductions must be made 
for alterations, caused by political changes 876,245 francs 83 cent. 
and for the temporary canvass erection on the marriage of the Em- 
peror 511,845 francs 29 cent. or 1,887,591 francs 12 cent. Thus the 
arch property cost 9,803,507 francs 79 cent. (372,140/.) ; of which 
four millions were spent under the Emperor, three millions under the 
Restoration, and under Louis Phillippe, three millions. The gas- 
fittings cost 38,464 francs 50 cent. or 15387. 

The best way of estimating the cffect of such extraordinary dimen- 
sions, is to rcfer to some well-known object that will furnish a direct 
comparison in regard to size, and we find such comparison ready 
made to our purpose. in the second volume of the “ Illustrations of the 
Puhlic Buildings of London," (p.216,) where, speaking of Temple-bar, 
the Editor remarks that the whole of it, “ with another building of the 
same dünensions above it might be comprised within the opening of 
the large arch of the Barriére de l'Etoile!” Looking therefore at 
Temple-bar, we may, without difficulty, form an adequate conception 
of the vast scale of the French monument, particularly when we take 
into consideration its dimensions in regard to depth, which are such, 


alli. 
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that tho void of the grent arch would contain eight Temple-bars, that 
is, four placed one behind the other, und ns many above them. How 
prodigious tben must be the entire mass! Here again we nny have 
recourse to comparison, and when we state that the height of this mass 
of architecture 1s only nbout twenty feet lower than that of the spire 
of St. Martin's church (measured from the street pavoment), and 
that the clock of the latter would just be on a line with the architrave 
of the Arc de l'Etoile, somethiug like a feeling of astonishment will be 
excited. 

It would be interesting to delineate this monument, and some of our 
own edifices drawn to the snme scale; and were we to do so with 
regard to the Strand front of Somerset-house, we should find that even 
in width, it is less than the edifice at Paris, and that, though composed of 
an order on a lofty basement, its cornice is not quite so high as the groups 
of sculpture placed on each side of the arch. Consequently, in this 
case, we should have to imagine more than another mass equal to the 
Strand building of Somerset-place, reared above the one we now 
behold. Ifwetakethe Banqueting-house, Whitehall, one of the loftiest 
of onr huildings, exclusive of' such structures ns steeples and spires, 
we find that it is not higher than the impost of the arch, which our 
the case, it is easy to judge how diminutive even the Railway terminus 
in Euston-square would appear by the side of this colossal pile, the 
top of its pediment being about six feet lower than the Banquetin g- 
house. It is true we have several facades (among othera, that of the 
Post-office), which, in were length, greatly surpasses the structure we 


are spenking of ; but they are altogether different in character—display . 


nothing of the same niass, or of the same scale of magnitude, being 
produced merely by continuation, without any amplification of the parts 
themselves, Here every thing is on the most gigantic scale, the very 
bas-reliefs in the panels being equal to one entire side of a large room; 
while each of the four piers formed by the two smaller arches iuter 
secting the large one transversely in the plan, is equal to a very lofty 
house, with a frontage of 50 feet one way, and 25 the other. 


RALPH REDIVIVUS.— No. XVI. 
THE PIMLICO LITERARY INSTITUTION, EBUBY STREET. 


In making choice of this building, for my present article, it is not so 
much with the intention of contining myself to it for my subject, as 
with that of taking it as a theme upon which I may enlarge with 
respect to one peculiarity in it. Very probably some of my readers 
may have never heard of it before, and will therefore wonder not a 
little that I should condescend to waste any words upon a piece of 
such utter obscureness ; and among them there may be those who will 
give me credit for being wicked enough to drag it forth into notice, 
or no ether purpose than that of unsparingly ridiculing some poor 
abortive attempt at design which every body else would consider to be 
beneatli criticism. 

It must be confessed, the building itself has nothing at all in it to 
arrest the attention of persons in general, more than any thing else of 
the same kind and size ; nor is it at all improbable that many have 
passed it without even so much as noticing the peculiarity for the 
sake of which it is that I am chiefly induced to speak of it. In the 
general elevation there is little remarkable, it being little more than a 
pleasing composition in the Grecian Doric style ;—a distyle in antis, 
with a lower and narrower lateral porti.n or wing on each side of the 
loggia. Although, as far as decoration is concerned, these last- 
mentioned parts contribute little or nothing to the design, they have 
considerable value in it, both by givin character to it, and by pro- 
ducing an agreeable contrast of solid and void, and light and 
shade. 1t isto the back-ground behind the external elevation,—to 
the inner part of the loggia we must look for that which confers no- 
velty on this small fugade, and distinguishes it from every thing else of 
‘fits kind ; namely, the screen or low wall carried up little higher than 
the doorway placed in it; besides which the light is partially admitted 
at the sides or ends of the loggia between small square pillars. placed 
on he level of the top of the screen. Few and simple as they are, 
“these circumstances impart to the whole a newness, a playfulness and 

icturesqueness of appearance that may be pronounced almost 
kecing, when compared with the unvaried sameness thnt pervades 
'all our imitations of Grecian architecture, and allows of no other 
diversity than what arises fiom the order employed, and its accompanyin 
details. Itis true, the façade porticos of the Greeks themselves exhibit 
so very little variety that they may be described as all of them conforming 
to one common established model, without other distinctions than those 
attending the columns and entablature, and the greater and lesser 
nutnber of the former. Yet this constant repetition of one and the 
enmt idea merely a little differently modified, was not, I conceive, so 
much a merit as a defect in Grecian architecture; nor is it any 
‘satisfactory argument to the contrary to say, that, considered indi- 


vidually, each example was excellent. We may have too much, even 
of a good thing: toujours perdriz is a most unpalateable dish. 

It is owing to this monotony that now its first novelty is worn aw, 
the Grecian style has of late begun to be abandoned for others, Instead 
of endeavouring to infuse grenter variety and freedom into it, our 
architects have practically abridged its tether still more, and reduced ity 
orders to mere stereotype fac-similies of certain examples ; whereas, 
although adhering almost without exception to one uniform plan, even 
the Greeks allowed themselves some little liberty in regard to matten 
of detail: nay, so far are we from aiming at any fresh combination 
resulting from plan, that I cannot call to recollection any one portico, 
where inner columns have been placed behind those in front, for 
which at least there ís sufficient precedent in Grecian buildings to 
satisfy the most timid and scrupulous. So far then we may be said 
rather sedulously to shun what is almost the only source of variety, or 
if not the only, the ehief one in Grecian architecture; reducing every 
design for a portico to a mere line of columns before a wall, with no 
other difference than what is occasioned by there being windows or 
not, or by there being either a single door, or a principal aud leser 
ones. All that is done beyond this consists in occasionally taking tbe 
portico recede within the building, as well as project from it ; of whid 
we have instances in those of the Post-office and the London Uni 
versity. At that point we stop. 

One solitary example, however, of a single step further being taken, 
does now occur to me, and it is that furnished by the interior of the 
.portico of the National Gallery, where there are two columns within 
the break or recess containing the central doorway ; yet, although as 
far as it goes, this circumstance alone produces considerable richness, 

“it hardly shows itself from without, until we begin to ascend the steps; 
because, owing to the portico being so elevated, it is almost concealed 
from the spectator when he is close to it, while seen at a distance 
all between the outer columns is veiled in obscurity. 

With no more than these two instances before us, viz., the Nation] 
Gallery and the Pimlico Institution, it is easy to perceive what various 
modifications and combinations might be obtained ; the variety at 
tending the former being that given to the horizontal lines or ground. 

lan, while in the other case, it lies in the section or vertical pla, 

th which species of variety might be resorted to, wherever a more 
piquant effect than would be attainable by employing only one of 
them was aimed at. 

In order to render this more intelligible by something like direct 
exemplification of the principle recommended,—and unless ] doso 
peopre will hardly be at the pains of giving it any serious consideration-- 

will here briefly point out one or two of the numerous combination: 
that may be obtained as soon as we break through the dull and weer 
some fashion of placing one uniform plain wall behind columns, whose 
blan! ness is interrupted merely by the entrance or entrances. After 
admitting the screen in its simplest form—in which it presents itself 
at the Pimlico Institution; the next step would be to hestow some 
decoration on it, and to place either a statue or large bust in the 
centre over the doorway. It still remains, however, a simple sereen, 
dividing the lower part of the portico into an inner and an onter opt. 
We must not stop here, or if we do we shall lese not only that variety 
which serves to distinguish one design for another, but also thosecot- 
trasts and complex effects which may be brouglit into a single desig. 
It will be desirable therefore to admit square columns behind those te 
front, between tlie lower part of whose shafts the screen would be i 
serted ; another mode would be to employ columns, placing them either 
immediately before er behind the screen, and eccasionally to combine 
both modes, letting columns be seen beyond it, as well as in front of it; 
other variations pfesent tliemselyes in regard to the screen itself, since 
it does not follow that it must needs be of uniform height throughout 
for whether it be divided into inter-columns or not, it may rise upint 
centre where the entrance is placed, so that its fuscia shall there com- 
cide with the cornice of the doorway. Neither is there occasion that 
such screen should invariably be carried the width of the inper elevation 
of the portico: on the contrary, it might sometimes be confined to 
the centre, or vice versa ; the doorway, in the latter case, being placed m 
a wall carried up to the soffit of the general architrave. Light, agit 
miglit eee be thrown upon the part seen heyond the screen, ef 
from the side or from above; which would certainly greatly enhance the 
effect, and produce that kind of display of which we have as yet o 
instance whatever; and if I may be allowed the liberty of poming 
out a portico where something of this kind could have been intro 
duced without going at all out of the way in order to obtain it, 1 would 
refer to the portico of the Post-office, where had the compartmentia 
which the great door is placed been separated from the hall merely by 
a screen carried up ns high as the consoles against the jambs of tht 
üoerwny.—which would have been even more economical than tw 
present wall, — the upper part of the hall and its columns would batè 
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been seen over it in such manner as to produee a striking architectural 
scene. In fact, so much novelty, so many combinations, might be thus 
produced, that although not at all difficult, it would be tiresome to 
point them out more particularly. 


That any one will be induced by what I have said to take these. 


ions into deliberate consideration, is what I do not expect: 
wel am | aware that | migi.t sll this while just as well have been 
“whistling jigs to the moon." Most people turn up their noses at 
" advice gratis," — architects among the rest : therefore they must go on 
to the end of the chapter, with their single row of copied columns in 
front, which constitute their classical porticos. All | have to remark 
ia, that the sooner they come to the end of that very dull chapter, the 
better. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS IV. 


I must have liberty 
Withal, as large a charter as the winds, 
To blow on whom I please. 


I. Most persons seem to think that they have a right, when building, 
to commit whatever vagaries they please, and that it is excessively im- 
pertinent in any one to impugn their taste, be it ever so absurd. 
Certainly the legalfglt cannot be disputed : legislation, which touches 
every thing else in this country, where freedem consists ia the liberty 
of making some new shackles for ourselves every day, has not as yet 
laid its hands upon taste. In building, a man has a most unquestion- 
able right to please himself—if he can, whether he so pleases his neigh- 
bours or not; yet so has he a right to wear either his own nightcap or 
his wife's bonnet instead of a hat; and other persons have the right to 
hogt at him as mucli as they please in their turn. 

. For an experiment in polvchromy on such a scale as should 
satisfactorily determine how far it is really valuable, how far consistent 
with good taste or the contrary, we have nothing so suitable as the York 
Column. In fact, it could not have been more so had the architect ex- 
preasly intended it to be so finished up, for at present it strikes quite as 
much by its bareness, and the utter absence of all decoration as by any- 
thing else. There are several circumstances which recommend it—I 
might say, plainly point it ont as a fitting architectural subject for such 
purpose : its being insulated in such manner, and its being of such form, 
Vat the effect which might be produced could not possibly violently 
interfere with any thing else : further, its being precisely the kind uf 
structure to ornament which may be pe unsparingly, with the great- 
et propriety, or, rather, one which absolutely demands it. Yet, although 
lum of opinion that the experiment might be made with perfect safety 
sto the result, by no means would 1 advise that it should bea hap- 
hasard one : on the contrary, if it was intgmded that it should succeed, 
the utmost study should be given to it befofehand. A model, at least 
ten or twelve feet high, ought to be prepared, —one capable of showing 
tlie minutest details of every piece of ornament ; and thisshould not only 
exhibit the precise colours, but the same pigments which are employed in 
polychromy. So, then, I actually propose that the poor York Column 
should not be whitewashed—as some have fancied Westminster Abbey 
on to be—but daubed over of as many colours asa Harlequin’s 
jacket displays, by way of introducing the outlandish architectural 
fashion termed polychromy? To be sure I do;—though, of course, 
the " daubing' and the ** Harlequin's jacket," would be re-echoed from 
all sides against such a scheme. It is hardly worth while to discuss 
bow far painting and daubing are one and the same -operation ; besides 
which, it might lead to some excessively odorous comparisons ; but, as 
for the Harlequin's jacket, I enter my solemn protest against that 
comparison, which, were I to fling it any where I should fling at some 
of Turner's blue and brimstone pictures— daubings, I had almost said. 
No, I am of opinion that greys and warm neutral tints, with an inter 
misture of light bronze-colour, sparingly relieved by touches here and 
there of different brilliant hues, would be most suitable ; if properly 
mansged would produce soberness without dulluess, and sufficient 
energy and vivacity, without either crudeness or garrish glare. The 
positive colours ought perhaps to be applied to the grounds of the arna- 
ments, rather than the ornaments themselves, in such manner as that 
these latter would appear a rich broidery of figures, foliage, and other 
embellishments, through whose interstices differently coloured surfaces 
would appear. As to the arrangement of the ornaments, they should 
be in horizontal zones, whether with plain spaces between them or not ; 
but certainly not in a continuous spira) from top to bottom. My pro- 
Feci is a very excellent and a very feasible one, and would certainly be 
realised to-morrow, were I but lucky enough to pick up Fortunatus’ 


wishing-cap to-night. 


HI. If there be any truth at all in any of the representations I have 
seen of Abbotsford, it is but a sad sample of Sir Walter Scott's taste, 
being a most Brummagem piece of architecture and antiquarianism, 
hardly a whit superior to Strawberry Hill. In the print he gives of the 
house, Dildin makes it a complete architectural scarecrow, such a mot: 
Jey and beggarly jumble of odde and ends, that its look is any thing 
but inspiring. It is wonderfully anti-poetical in the fancy it exhibits, 
so much so, that one would imagine it to have been built by some 
retired cheesemonger, or other vulgarian of that grade. Had such 
been the case, its ugliness would have been a by-word to all the world. 
Now, if the public insist upon deifying Sir Walter, well and good ; but 
as for Abbotsford, we may surely be allowed to give the taste shown 
in it. if not the house itself, to the devil. 

1V. The author of the “ Original" has some very peeuliar notions on 
the subject of dining-rooms; one or two to which I cordially assent, 
others tom which I as cordially differ. I admire the perfect good 
sense with which he is satirica! at the expense of those would-be- thonght 
genteel people who make the giving a dinneran affair of fidget and 
fussiness. and thereby often entertain their good-natured friends very 
far more than they intend to do. From the very first you perceive the 
extraordinary state of things: all is masquerade, exeept the whole 
absurdity of the business—which stares you in the face without any 
disguise. But this is a subject I must turn over to Boz—who, I pre- 
sume, is capable of doing it justice; and who, for aught I can tell, may 
have excercised his talent upon it already—for were 1 to allow myself 
to run on upon it, there would be no space for any thing else in this 
number of the Jonrnal But all this is merely a scappata. 

Agreeing with Mr. Walker, that dining-rooms in London are in 
penera very tasteless and uninspiring, 1 do not enter into his notions 
or rendering them otherwise ; neither do I at all approve of attempt- 
ing to establish rules, which however suitable they may bein some cases— 
or even the majority of them—may prove quite the reverse in others. 
The only rule that ought invariably to be adhered to is to provide a 
side-board alcove ; fur without this, instead of appearing to have been ori- 
ginally intended for its purpose, the room willeppesrt be merely made 
use of for dining in, for want of one better adapted to the purpose. 
Although preferable to none at all, a mere shallow recess for the side- 
hoard is little better than an apology for one. The recess ought to be 
deeper than the side- board itself, so as to have the appearance of being 
a space added to the room, capable of containing, besides the side- 
board itself, whatever it may be convenient to have at hand during the 
time of dinner. If this be attended to there will always be a certain 
degree of character and effect independently of any thing else; be- 
sides which, within a deep alcove there can be a door through which 
servants can go in and out with less interruption to those at table than 
otherwise ; and if the recess be wider within than towards the room, 
so that such door be more or less conccaled from view, all the better. 
But whatever others may think of it, I certainly do not at all approve 
of the worthy magistrate’s whimsical idea of a ‘quiet littlg kitchen’ 
immediately adjoining the dinipg-room, and communicating with it by 
an entrance close to the side-board, closed during the process of 
dinner by a curtain only! I have no objection to his fixing the num- 
ber of eight as the maximum for a comfortable dinner-party, if merely 
because that regulation would effectually prevent the misfortune of 
there being thirteen at table ; neither do l uarrel with him for recom- 
mending the least possible number of attendants, it being anything but 
agreeable to have a regiment of flunkies crowding the room, and recon- 
noitring the com ‘any during the whole of their feeding-time, On the 
other hand, I certainly see no reason whatever for the arbitrary rule 
which would restrict the width of the room to what is just sufficient to 
allow the attendants to pass round the table without jostling against 
each other ; in other words, the room ought, according to Mr. Walker, 
to be invariably a very narrow one. 

This is absurd enough : and, in fact, all restrictions and positive rules 
in regard to colour, decoration, and other matters of a similar kind, 
are not only useless, but worse than useless ; because were they at- 
tended to they would put every dining-room into a standard uniform, 
which is anything but desirable for there is at present far more mono- 
tony and sameness than one would wish to meet with. We rather 
want variety ; and there is certainly ample scope for it. The only rule 
which ought to be received as applicable in all cases, without exception, 
is that EVERY THING OUGHT TO BE CONSISTENT THROUGHOUT, TO BE IN 
EXCELLENT TASTE, AND TO PAODUCE AS MUCH EFFECT AS THE ACTUAL 
DESIGN WILL ADMIT OF. Instead of fettering the artist, and putting 
his ideas on a Procrustean bed, this rule leaves him at perfect liberty. 
So far from being required to be invariably sober, modest, chaste, or 
whatever else of the kind we style it, a dining.room may be as splendid 
as any other apartment in a house ; with this difference, that its splen- 
dour must differ in kind from that of the drawing-room and boudoirs. 
In fact, sumptuousness, rather than the contrary, ought, in many cases, 
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to be the prevailing character, especially where there is a prodigal dis- 
play of plate. Nor by sumptuousness do I mean gaudiness: tout au 


contraire, the former may be made to exclude the latter. Let there be, 
for instance, in order to give something like a positive and tangible ex- 
ample,a deep alcove—semicircular pk Deri in plan—lined with draperies 
of purple velvet, to relieve the gold and silver plate on the side-board. 
Give this alcove a double screen of white marble or scagliola columns 
in front, between which would be placed lofty candelabra. The walls 
might be incrusted with scagliola of a darker tint than the shafts of 
the columns. The window draperies would of course match those of 
the alcove, at least in material, supposing a different colour to be 
selected for them ;—ceiling of an architectural design, either simply 
white and gold, or relieved by colours in its lacuuaria ;—for ornamental 
furniture against the walls, we would have marble pedestals alternately 
supporting lesser candelabra, and gilt or alabaster vases filled with a 
prolusion of flowers—but mind, artificial ones. Now I conceive that if 
properly arranged, so as to avoid all appearance of crowding together 
more than the space would allow, the kind of effect might be produced 
which would not at all be out of character for a dining-room, namely, 
the Festal, As for Mr. Walker's nice quiet little kitchen, I will take 
the liberty of shoving that under the dining-table. 


RAILWAY CURVES. 

S1a,—Like your correspondents in the journals for January and 
Maroh, I have ean employed in making out Railway Curves; but in a 
country extremely unfavourable to the formation of railways, both as 
respects gradieuts and curves, and where, consequently, inclinations of 
one [n 200 or 300, and curves of one quarter mile radii, are Jooked 
on as favourable. On sharp curves, you must be aware, it is necessary 
to elevate the outer or longer side, one, two, three, or even more 
iaches, above the other, in order to as-ist the carriages in travelling 
round them. In short, without such a practice, curves of short radius 
would be impassable. But as the one rail must be raised above the 
level of the other gradually, and as griduilly descesd to the level of 
the same, the difference of level must be tbe greatest in the centre of 
the curve, and therefore the tendency of the carriazes to fly off the 
ralle, will, so far as it is affected by these means, be least towards the 
centre of the curve; or, in other words, to make that tendency uniform 
throughout, the curve must be made sharpest at its centre, and therefore 
leave the straight line at a larger radius than it afterwards assumes ; as 
recommended ju your first correspondent: but, as in euives of a mile 
or two radius, this reason does not obtain, | must agree with your 
subsequent correspondent on the subject, that, in general, the practice 
under discussion would be not only useless but injurious. 

By the raising the outer rail of a curve above the inner, I know of a 
railway curve (of the ordinary 4 feet 8} inch gauge) of only 5 chains 
radius, which is readily passable by locomotive iad train; and a curve 
ef about 1 3 chains radius on the same railway round which (thougb 
certainly with considerable difficulty) heavy waggons are daily pulled 
by horses. : 

I know nothing of the modes usually adopted on laying out railway 
curves, therefure, for what | know, what follows may be unworthy of 
notice on account of novelty ; but, for the sake of your junior readers, 
may pus be worthy of insertion in your widely extending jonrnal. 

am, Slr, very respectfully, yeur obedient servant, B. W. T. 


1.— To mark out a curve of a certain given radius. 

Let AB be the straight lineof a railway, B the point wherethe earr 
is intended to commence. BC, D C, &o. radii of the curve to by 
described, D 4 the deviation from the straight line at the end of 
convenient length Ba, then Cd* or (CD+4+Da)* = CB* 4B 
or CD + Dd = YUB! + Bad? £e. Dd = yC B+ EB dt —CB, 
produce BD to e, making De = Bd, and draw TD: a tangent 
to the curve at the point D, then the triangle TDB will be = aul 
similar to the triangle D Bd, and the angle TD B is = the angle eD? 
being vertical; also T D == tD and C B, C D, &c., being very grett in 
comparison with BD, D E, &c., the triangles Dt E, Det may be e- 
sidered practically equal and similar, and therefore Et = te = Ddor 
Ee = 2Dd, which may be found by the above formula, where CB i 
the radius of the proposed curve, and Bd, any convenient lesgth 
between the several points B, D, E, &c., is to be found. 

The rule in words at length may be expressed as follows:—Adi 
together the square of the radius and the square of the distance apart 
of the points to be found in the proposed curve; take the square rox 
of their sum, and take from it tbeir radius: the result will be the 
amount of deviation from the straight line in the given length—shich 
will give the first point of the curve; after which the deviations mux 
be doubled, to render the curve uniform. 


2 — To change from a greater to a smaller radius, or vice versa, 

Suppose at the point F the curve changes its radius, having now 
the shorter radius FG, it is evident the curves @ DEF and FAI, 
should have a commun tangent at F, which tange ay be found (on 
the ground) by taking Et = } Ee, and tF will be the common tangrat, 
then the direction of the tangent ¢FA being found, the amouot of 
deviation (AH) for the length FA and radius GH may be founds 
before; then by producing F H to i, and making the deviation [i double 
HA, another point I of the curve is found. In practice I$ &c. may be 
measured at right angles to F Hi, &c., the figures of courte, being 
very much distorted ; thereby rendering the angle H iT, which in pne 
tice might be taken as a rigbt angle. 

9.— To describe an S curve. 

Suppose I te be the point at which the curve changes; then the 
curves FH! and [J K must have a common tangent at I, which can be 
found as before; also the deviation Jj, which being doubled, apy noo- 
ber of poiats, as K, L, may be found. 


SKEW ARCHES. 


Sra — The usual method of obtaining the spiral courses, in drawing: 
of skew arches, is productive of much labour. 

I have been led to believe that the following plan is much simpler 
more expeditious, and consequently easier of comprehension; sni 
although the same idea may possibly have occurred to others, it may 
not be so generally known as to be entirely unacceptable. i 

A spiral is defined as beigg a line traced upon the surface of a cylin- 
der, by the extremity of a revolving radius, which radius has also t 
uniform motion along the axis. 


- 


v 


and DE an 
angle with the axis, it is evident that the line DE, is the locns of8 
point having a uniform motion, in each of the directions DB, DF, sad 
if the line DE be wrapped round the cylinder, it wil] still possess the 
mine propere only that the motion in the direction DF, will be ta» 


Let AB, fig 1, be a cylinder, line making an sae 


formed to a motion round the cylinder, and the line will thus become 
a spiral. : ^ 
have said this in order to show, as clearly as possible, that s straight 
line, when wrapped round a cylinder, produces a curve cooformig ^ 
the definition M s true spiral, and wili now proceed to explaia the 
simplest method I have found of projecting this curve. 3 
If a piece of paper, having a straight edge, represented by the lios 
DE, be rolled round a cylinder, it will be found that all the B, 
K, &c. will approach the cylinder, in vertical planes " 


rm the edges of which planes nre represented by the lines LH, 
ME. 

: Henee it will be seen, that to ascertain the position of any point H, 
when the line DE is wrapped round the cylinder, we have only to 

round theline LH ; this may easily be done by drawing an end 

view G, of the cylinder, and taking NP equal to LH, finding NH’ the 
length of the curve equal to NP,* and projecting the point H' to H", 
we obtain the position that H will occupy upon the cylinder. In the 
sme manner all the points in the curve may be found. 
We now come to the practical application. 


Fig.2.—Let ABCD denote the ontlines of the plan of the soffit of a 
ger arch, and let EFG be drawn making the proper anglet with the 


Then by the plan I have just described, the line EG may be wrapped 
round the cylinder, and E! FG! the curve generated, will represent one 
of the spiral courses. Now each of the courses of a skew arch would, 
if produced, wrap itself round the cylinder, and present a curve similar 
to E' FG', hence every one of the courses of the arch will be a portion 
of this curve ; if, then, a mould be cut to the curve E! FG', it is evi- 
dent that by setting on the proper distances, along the lines AG' E'C, 
ind applying the mould to the corresponding points, all the courses 
" be drawn, as shown on the figure, with little trouble. 

believe the common practice is to project each of these joints on 
the soffit separately ; where the arch is brick, and each course shown, 
this is a work of much labour. 

The same principle, with a little modification, is applicable to the 
other views of the arch, more particularly to the outline of the deve- 
| nt of the soffit, only that in this case the operation is unrolling 
instead of rolling the line. 

In case any may not understand the preceding explanations, I 
would recommend those who feel interested in the matter to try the 
experiments with the paper and wooden roller, and they will quickly 
Perceive the principle. 

B. & G. Railway-office, 

Worcester. 


Your's obediently, 
H. Spencer. 


PLYMOUTH BREAKWATER. 


A communication from Sir Jonn Rennix to T. L. Donatnson, Esq., 
Hon. Sec., read before the Institute of British Architects, April 
Ith, 1839. 


Daan-Srrx,—I have the greatest. pleasure in complying with your 
request, relative to the construction of the Breakwater in Plymouth 
Sound, and I shall always be extremely happy to forward the views 
ofthe the Royal Institute of British Architects in any way which 
may be considered most conducive to the welfare of that valuable 
society, in which you take such a laudable interest, and only regret 
ibat your application of yesterday had not been communicated to me 
eatlier, in order that I might have been enabled to render the following 
aceount more complete, and more worthy of the society ; and as I bave 
written this chiefly from memory as far as the shortness of the time 
would allow, I trust that every allowance will be made for an 
omission, as I am about publishing a work upon Harbours, in whic 
the subject will be more fully explained hereafter: and I entirely 
agree with you, that although strictly speaking, a work like the 

water may not generally come within the range of civil 
architecture as now practised ; nevertheless it is to be hoped that the 
stady of it may be found not altogether unprofitable; the more so, as 
Vitravius, the earliest founder of the art, includes a knowledge of these 
hind of works among the necessary acquirements of the architects. 
I skall now, therefore, proceed to the deseription of the work in 


Pio J be done by ealcclaiion, but measurement by compasses is near enough 


æ purposes, ; 
Y This Kne would be at right angles to the face, on the e halfway between 


fe ER tad en wo. (See Mr. Fox's Pampblet on Skew Arc 
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Plymouth Sound, from its extent, its depth of water, the numerous 
creeks and rivers which discharge themselves into its bosom, and its 
proximity to the Atlantic Ocean, had long pointed itself out as one 
of the principal stations for the British navy ; and at an early period 
of our history, Devonport was selected as the chief port for fitting out 
vessels of war for the western portion of the kingdoin; and althongh 
on account of the exposed nature of Plymouth Sound, a certain degree 
of inconvenience was more or less experienced during the infancy of 
the British navy, nevertheless, it nover became so apparent until the 
tremendous conflict of the last war, when it became absolutely neces- 
sary for self defence to increase our fleet to that extent, that more 
than ordinary accommodation became necessary ; it was then that the 
danger and inconvenience of the Sound became most apparent, and 
iäperlonily called for a remedy; various ideas had been suggested, 
and numerous plans proposed to obviate the existing evila, unti] at 
last the Admiralty applied to the late Mr. Rennie, my father, who 
proposed to erect a detached or isolated breakwater in the centre of 
the Sound, which, after a great deal of discussion and opposition, 
was finally approved of, adopted, and ordered to be carried into 
effect ; and the first stone was accordingly deposited in the summer of 
1819. The reasons for adopting the isolated or detached Break- 
water were; first, because this part of the Sound was already obstructed, 
and to a considerable extent rendered unnavigable by the Panther, 
Shovel, and Tucker rocks: secondly, by placing it in the centre of 
the Sound, there would be an entrance at each end available for vessels 
to take advantage of either an easterly or westerly wind, which 
would considerably facilitate their entrance or departure to or from 
port: thirdly, by having two entrances there would be a greater 
facility for the reception, and discharge ofthe tidal and fresh watera, 
and thus maintain a more general and equal circulation of the current 
throughout the estnary oi its various receptacles, and prevent the 
deposit and accumulation of sedimentary matter, with which the 
waters are more or less charged; and thus, whilst protection against 
storms would be gained, the depth would still be maintainel, which 
constitutes one, if not the most difficult problem in the construction 
of harbours. The correctness of Mr. Rennie’s decision has been 
fully corroborated by the result, for, contrary to general anticipation, 
the depth of the Sound has not been found to decrease, but rather to 
augment; as otherwise, although the embankment of several marahes 
over which the tide used formerly to flow, and thus to contribute and 
augment the scour or backwater, might reasonably have been sup- 
posed to have produced a different result, and should if possible hare 
been avoided. 


Fig. 1.—Pian of Breakwater. 


Scale of yards, each divison 100 yards. 


The span between A B, or eastern arm, is about 10 feet above low water 
spring-tide: B to C is finished with rubble ;—C to D is to be finished with 
masonry ;—D to E is finished with masonry. 


Fig. 2.—Transverse section of the finished part of the Breakwater. 


Scale of feet, each division 10 feet, 


AA, High water spring-tides ;— BB, Low water spring-tides ;—CC. Ori- 
ginal bottom, varying from 40 to 45 feet below low water mark ;—D, The 
Foreshore ; —E, Sea slope ;—F, Top 45 feet wide. 

The first stone was deposited August 12, 1812, 


Quantity of stone deposited to April 3. 1830 2.603.979 Tons. 
Dito ` from do. to January 22. 1833. . 611,423 „ 
Ditto from do. to March 31, 1838 68311 p 

Total . 3,983,713 


By referring to the plan, it wiil be seen that the Breakwater is 
composed of three arms, the centre being 1,000 yards, aud the two 
outer arms 350 yards each, and inclines at an angle of 20 degrees to 
the main arm, and comprehending a total length of 1,700 yards at 
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top, or 1,770 yards, or one mile, at the low water line. The exterior 
slope or inclination taken below the line of low water has been left for 
the sea to form, and is found to be at from three to four feet horizontal 
to one foot perpendicular, and in parts rather steeper, but from low 
water upwards, which has been set artifically, it is five horizontal to 
one perpendicular. The inner slope or that next to the land is nearly 
two feet horizontal to one foot perpendicular from the base to the top, 
which is two feet above high water of spring tides, and forty-five feet 
wide, rising one foot additional towards the centre. In addition to 
the sea slope above described, by erring to the drawings, it will be 
seen that there is an exterior berne or foreshore thirty feet wide, at 
the extremity of the east end, fifty feet wide in the centre, and seventy 
feet wide at the extreme weet end. This foreshore, it will be seen, 
rises from the toe or base of the outer slope to about five feet above 
low water at its outer extremity, and serves to break the waves before 
arriving at the main body of the work, and thus diminish their force, 
and at the same time to prevent the recoil or back stroke of the wave 
from undermining the toe or base of the slope, and thus making a 
breach in the body of the work, which at times might otherwise occur 
to a certain extent, Towards the centre of the inner slope or face of 
the Break water (see fig. 1.), it will be seen, that there is a small jetty 
with a double returned head, for the purpose of enabling boats to land 
under protection, At the western exiremity it will be seen that 
there is a circular head 570 feet diameter, upon which there is to be 
constructed hereafter a lighthouse, so designed as to throw a com- 
plete light over the entrance, at the same time to point out the an- 
chorage, 80 that veasels entering at night may come to their moorings 
with the greatest facility, without fear of running foul of any slips 
which may already be therg. The general depth where the Break- 
water is placed varies from thirty-six to sixty feet at low water of 
spring tides, which gencrally rise about eighteen feet, and neaps 
twelve to fourteen feet. The eastern entrance is half-a-mile wide, 
and varies from six to seven fathoms at low water, and the western, 
wbich is the priacipal entrance, is about balf-a- mile wide, and varies 
from seven to nine fathoms deep at low water spring tides, and the 
anchorage, where there is flue holding-ground, varies from eight to 
nine fathoms at low water spring tides. 

The heaviest and most frequent gales come from the southward and 
westward, and the wind prevails chiefly from the latter quarter about 
nine months out of the twelve ; and during gales from this quarter, 
which are very severe, exposed as it is to the uninterrupted reach of 

-the Atlantic and Bay of Biscay, with such a range of sea and such a 
depth of water, it may readily be conceived that the sea must neces- 
sarily be very heavy, and require a corresponding degree of strength 
to counteract its disasterous effects. 

.The great mass er body of the work is composed of limestone 
brought from the quarries of Overton, lying at the mouth of the river 

Lary, call d Catwater, about four miles distant. The stone is raised 
.iu various sized blocks, from one quarter to ten tons and upwards in 
weight, which are thrown promiscuously into the sea as they are 
raised from the quarry, in the line of the Breakwater, taking care that 
the greatest proportion of the large blocks are thrown upen the outer 
or sea s'ope, and that the whole, large and small, are so mixed to- 
-gether, that the mass may be rendered as solid as possible. In 
-addition to the smallar class of rubble abovementioned, quarry rubbish 
and lime screenings are thrown down from time to time in order to 
fill up tbe smaller cavities. You must observe, that during the pro- 
gress of a work of this nature, to a certain extent, storms are ex- 
tremely beneficial, for they serve to wedge and consolidate the whole 
mass together, much more effectually and in much shorter time than 
human art could perform; and indeed it is desirable not to hurry 
until the work, as it proceeds, has been consolidated by the sea in the 
manner above described, —for until this has been effected and sufficient 
time allowed, it is in vain to attempt, successfully, the erection of any 
superstructure. As I bave already observed, the work commenced in 
1812, and continued with considerable activity until 1824, during 
which period scarcely any storms of consequence occurred, and the 
great mass of the work had been completed below low-water mark, 
and about half of the superstrncture from the eastern end towards the 
centre had been carried to the full height above high water, and, judg- 
ing from what had passed, the able and excellent superintendent, the 
late Mr. Wheatley, one of the most experienced officers in the navy, 
concluded, that it was necessary to incur the expense of an outer slope 
of 5 to 1 as originally rapae. and considered necessary by the late 
Mr. Rennie. The great storm, however, of Nov., 1824, completely 
established the accuracy of Mr. Rennie's calenlations, for the sea in- 

i cressed the cuter slope from 3 a5 to 1, snd transferred with the greatest 
nicety the superfiuous rubble from the outer to the inner slope; the 
area of the one was nearly equal to the area of the other, making the 
requisite allowance that the fermer had become more consolidated by 
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time than the latter. In proportion as the work advanced, it was 
found that the sea became much more heavy towards the western eni, 
and consequently rendered a more solid description of work nesesiry; 
I therefore recommended that the surface should be cased with 
masonry and a foreshore on the aca-side, encreasing in substance snd 
strength as it approached the west end, where the whole from low 
water to thetop is composed of solid masonry, dowelled, joggled, dove 
tailed and cramped together, and the foreshore to be regularly set as 
far as practicable, and using the diving-bell to found the intei courses 
below low water. I also reconimended that air or vent-holes should 
be made on the surface of the casing where reqnisite, to enable the 
air compressed by the waves to escape and prevent it from blowing up 
the covering ; although it was found by Mr. Stewart, the present in- 
telligent and experienced resident superintendent, that where sufficiet 
time had been given for the rubble below to becoma consolidated ty 
the sea, and the masonry casing bad been carried up solid from lw 
water, that the vent-holes were unnecessary. By refering tothe 
drawings, you will observe that the stones coloured grey represent 
granite, which being obtained in larger blocks thau the limestone, 
being more tough and not so brittle, has been found to resist the shake 
of the waves much more effectually. The lower, or footing granite 
courses, upou which the rest of the superficial casing abuts, are laid 
horizontally on their beds, the better to resist any lateral tbrust which 
might otherwise result from sliding ; the same may be observed of the 
middle, or bonding course, which is also of granite. The wholeotthe 
three granite courses are dove-tailed together, as well as being lewised 
and bolted to each other, so that they may resist effectually every 
shock to which ter are peculiarly liable. 

The mortar for the masonry is composed of one part Italian poz- 
lano, one part aberthaw, or Plymouth lime, mixed up with two pars 
of finesharp clean freshwater sand, the whole being PIPER wired to 
gether, triturated under a mortar mill, and worked up with as little water 
as possible; this mortar very soon sets, and in a short time beconw 
as hard as stone. The exterior beds and joints for a few inebw in- 
wards are pointed with the best Roman cement, which bas the property 
of setting directly, which is encreased by using warm water, bat the 
it has the disadvantage of being easily broken and not uniting agus, 
the other being decidedly preferable as soon as it has set. I also recom 
mended that a mass of concrete, composed of similar materials as the 
mortar above described, only using five parts of sand, more or lem, 
according to the position, should be used in the interior of the work 
to bed the blocks upon, near the level of low water; this kind of o. 
crete I have been in the habit of using for many years past in vario 
maritime works with great success, and even below low water, whet, 
if protected and used in masses together so as to prevent tbe wars 
from actiog upon it until some time after it bas been deposited, soon 
brcomes very solid and durable. . 

The loose rubble blocks are transported and deposited in their posi- 
tion in the following’ manner :—afler having been worked in the qui 
ries thry are transported by railways to tbe quay side, they are put a 
board of vessels built expressly for the purpose. These vessels are 
abut sixty tons burthen and upwards, and have two railways lsd 
parallel to each, which traverse the hold of the vessel from stem to 


stern, which can be made to open entirely—es the railways appro? ` 
the stern-port they form an inclined plane, the last part of which is 


made to revolve upon an axle, with a cbeck to prevent the track fron 
going overboard with thestone ; on the deck of the vessel there are fixed 
powerful crabs or windlasses. The blocks of stone, together with the 
trucks, are puton board the vessel, ranged in paralle! rows on the rai 
ways before described. The vessel then takea her departure for her 
station at the Breakwater, the whole of which has been previously 
marked out with a sufficient number of buoys; and upon her arriva! 
at the particular spot where stone is required, she is immediately 
moored to one of the buoys in question. 
their labours of discharge by heaving up the trucks containing tt 
blocks of stone, by means of the windlasses on deck ; and when tt 
truck arrives at the termination of the inclined plane at the stern of 
the vessel, its own weight tilts it over, the block of stone is diac! 
into the sea in its proper place, and the truck remains; it is theu 
placed upon the deck of the vessel, and there left; and in like mur 
ner each block is successively discharged, until the whole carg has 
beeu disposed of: this operation, which is extremely simple, is rey 
soon completed, seldom occupying above a quarter of an bour o 
twenty minutes; the vessel then returns to the quarry for another 
cargo, and, according to the state of the wind and weather, vill 
several voyages a day. At times steam-tugs are used to take them to 
their stations, which saves a good deal of time; but as the wind blow 
from the westward during a greater portion of the year, they guo 
sail back to the quarries. In order to ascertain the state of the w 
below low-water, frequent sections are taken on the line of the boo? 


The crew then commence ' 
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before-mentioned at about every ten yards, and a regular register and 
journal is kept of the whole proceeding, so that the actual state of 
the work at any one period can be ascertained with accuracy. 

The work his now been in operation nearly twenty-six years, but 
the great bulk or mass of the work, which renders the Sound a well 
protected roadstead, was completed ten or twelve years ago. The 
operations are now chiefly confined to the west end, where they are 
employed upon making the solid inasonry foundation for the light- 
house, which is a work requiring a good deal of nicety and time to 
complete, particularly the foundation courses, which are to be laid by 
the diving-bell: but on account of the swell which so frequently pre- 
vails there, many days elapse when it cannot be used, so that the 
Breakwater, with the exception of this part, may be said to be almost 
completed, The original estimate of the late Mr. Rennie for the rnb- 
ble alone, without the masonry, casing, or lighthouse, was, I think, 
1,150,0007., and these two latter works have been estimated at from 
250 to 300,0007. more, so that the whole will not exceed 1,500,000/. ; 
which I trust will be allowed as coming very near to the original cal- 
culations, considering the difficulty of works of this nature, exposed as 
they necessarily are to the vicissitudes of the elements, which render 
them pecaliarly liable to casualties, 

Por the above short account, I trust that I have fully complied 
with your wishes as far as the short period of notice you have given 
wouk allow. I believe that I have not omitted any very material 
point, although you are fur aware that there is a great deal of detail 
which conld not be included in such a necessarily confined accunnt— 
it is of less importance now, as it will be included in my work 
previously referred to. The accompanying drawings, from which the 
work kas been executed with some slight modifications according to 
circumstances combined, with the above descriptions, will, I think, 
rendet the whole subject sufficiently intelligible. 

Believe me very sincerely, 


London, April 6, 1839. Joun RENNIR. 


A TREATISE ON RESERVOIR LOCKS, 
BY J. A. ROEBLING, CIVIL ENGINEER. 


. (From the American Railroad Journal.) 


By ‘the term reservoir locks, is understood locks connected with 
teservoirs which receive and reserve a certain portion of the lockage 
water for the purpose of floating a vessel from one level to another, 
and which reserved portion of water is let into the lock-chamber again 
when another boat is passing the lock. ‘As the reservoirs are alter- 
mtely drawing and discharging a certain portion of the water, it is 
obvious that they may be so located as to use a far less quantity of 
water for passing vessels through the lock than is commonly wanted. 

These preceding -remarks will be sufficient to attract the attention of 
engiueers, and lead to the suggestion that this kind of lock is of the 
greatest importance in a country where the summer season is generally 
dry,and where the want of a sufficient supply of water for lockage ofteu 
interferes with navigation; further, that by means of these locks expense 
will he saved, and that a canal may be constructed, and kept navigable, 
where in the other case sufficient water could not be furnished for sup- 
plyiag common locks of ordinary lifts. An eminent engineer in Eng- 
land, where this subject is at present treated with much interest, lately 
claimed to'be the inventor of these locks, but without an right. © As 
far asthe writer of this is informed, but one lock of the Lind in ques- 
tion has ever been constructed until this day. ` This lock was built in 
France, under the reign of King Louis X1V., by an eminent engineer 
at that time. M. Belidor, in his ** Architectura Hydraulica,” gives a 
brief account, and a cross-section of that lock, which has about twenty 
feet lift, and stands at the point of junction of two canals. The level 
vf one canal lies twenty feet above the level of the other, and the 
lower canal is supplied with the necessary water by the upper one. 
The ground at the junction, in the direction of the lower canal, drops 
down at once, and offered a favourable opportunity for the construc- 
tion of a high lift-lock, with reservoirs. The heud of that lock is con- 
structed in two offsets, with two upper gates to divide the pressure of 
the water against the gates. This ck answers the purpose in every 
respect, and draws not quite seven feet water from the upper level, for 
passing a boat through the chamber. About three minutes of time 
More are required, when the two reservoirs are used, than when not, 
fur the passing of a boat, and there is no more stamping of the boats 
during the passage than in a lock of seven feet lift, as the head of tlie 
Water-pressure is never above seven feet. 

The first locks of this kind, in this conntr , are now being con- 
structed on the Sandy and Beaver Canal, under the direction of Mr. 
E. H. Gill, Chief car aa on that line, who by this improvement will 
considerably adu to the already well established credit which that work 
greatly deserves, for the superior construction of its splendid locks and 
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dams, and, in fact, for the solidity of all the works. Mr. E. H. Gill 
occasioned the writer to examine into the nature of this object toes’. 
tablish its theory, and demonstrate formule for computing the best. 
dimensions of the reservoirs, the location of the communicating culverts 
and valves, and the water saved. He afterwards experimented with a 
model, to see how the theory agreed with the reality, and satisfied 
himself in every respect as to the practicability and the utility of 
reservoirs. ' 

As the saving of water depends on the number of reservoirs attaclied 
to a luck, their areal extension, and on the placing of the culverts and 
valves, this matter must be rightly understood, and all dimensions 
must be fairly calculated, whicli calculi, however, are very easily, 
performed. I offer here a general demonstration of the theory of this 
object, which for its plainness will easily be understood... 

The number ef reservoirs attached to one lock, may be one, two, 
three, four, and even more ; a greater number than four seldom will be 
required, and found applicable : in most cases two reservoirs will an- 
swer the purpose. But there may be locations found where the ground 
offers sufficient room, and suits well for the construction of four reser- 
voirs, two on each side of the lock, and where by these means a very 
great saving of water will be obtained. 

The annexed drawing, fig. 4, shows the cross-section of a lock of 
fourteen feet lift, with a reservoir of 5,400 superficial square feet, on 
each side. The diagrams 1, 2, and 3, are likewise to represent cross- 
sections of the lock-chamber and reservoirs on each side. By the linear 
shadings are represented the different stages which the water will alter- 
nately occupy in the chamber, and in the reservoirs. Tho lines A B 
and $ M represent the upper level, and the lower level, in all the dia- 
grams ; and by the lift of the lock, is to be understood the elevation of 
the upper level A 13 above the lower level S M. ‘These two levels 


are supposed to be always permanent, and not to be altered. 
^ Fig. 1. 


To male the case more simple, it is supposed that cach reservoir is 
to be as long as the lock-chamber is in the clear, and twice as wide, 
so that the area of each reservoir be equal to twice the area of the 
chamber. Let the required height which the water will occupy in the 
upper reservoir, be denoted by the letter x; the height of water in the 
lower reservoir, be denoted by y. : 

By examining the first diagram, any one will admit the following 
suppositions :— 

1. When the valve of the upper reservoir is opened a quantity of 
water A BC P of the chamber will enter the reservoir and will flow in. 
till the water surface in the chamber and reservoir, C P and P D, form 
one level. New, suppose this reservoir shut, and the valve of the 
lower reservoir opened, the quantity of water marked by. CP QH will 
escape and enter the lower reservoir, till tlio water surface is sunk tg 
anequal level G QI. After the lower reservoir is shut, there remains 
a quantity of water in the chamber, marked by the letters Q HIS M, 
which lies above the lower level, and of course must be drawn off into 
the lower canal, in order to clear out the boat. — 

9. Now, take the case reversed; when a boat is to pass from the 
lower level to the upper level. After the boat has entered the chamber 
and the lower gates are slut, open tlie. paddle of the lower reservoir, 
and draw tlie reserved water into the chamber. All dimeusions being 
right, this quantity of water should exactly fill out the space S M O K, 
so that the top water line, O K, and the bottom of the reservoir, 1 O, 
be in one level, and no water remains in the reservoir above that level. 
The boat will now be raised to the level of O K. After the lower 
reservoir has discharged itself, shut it, and open the paddle of the upper 
reservoir, and draw off its rcserved content of water. This quantity of 
water should exactly occupy that space in the lock chamber marked by 
E N'O K, so that no water remains in the reservoir above the level of 
N F, representing the bottom of the upper reservoir. To raise the 
boat to the level of the upper canal, a quantity of water A B E N is yet 
required, which must be drawn from the upper level into the clianiber, 
after the valve of the upper reservoir is shut up. : i 

In the first case, that quantity of water which, has AIA 
drawn from the upper level, is marked by the lines S M O K, the 
quantity of water sayed is marked by A B Q H, N 


ne 
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In the second case, the quantity of water actually spent, is marked | The foregoing result of the maximum of water-saving will become also 
A BEN; and the quantity saved is marked S M E N. As the area | visible by mere examination of the diagrams, fig. 2. We see that 
of each reservoir is supposed to be equal to twice the area of the cham- | when the stage of water in the reservoirs, or z — PN = QO, becomes, 
ber, the space which a certain quantity of water occupies in the cham- | by being spread over an infinitely great surface, reduced to an infinitely 
ber wiil be twice as high, or deep, as the space required for the same | small height, the points P and K and Q and O, will be brought so 


quantity of water in one of the reservoirs. Hence it follows, that near together, that they may be regarded as being reduced to the sin- 
BP=2PN=NK =2r gle points N and O, and therefore is 
ine V us CQ=2Q0=08=r% SO—OE =EA = 4L 
e whole li , OT = — 
L=AC4 CQ + Q0 +08 7 and the water saved — SE or BH = £L. 
, or Lae dy +y + dy = 2r + Sy For a given lift L == 14 feet, and R == 4, or the area of each of the 
and likewise is L — BP+ PN + N+ KM two reserveirs to be equal to 5400 square feet, where the lockechamber 
or  L-—2r-z-22-F2y — 5r -F2y is supposed to be 90 X 15 in the clear, we find 
Hence 2x 4 5y = 5z--2y L l4 14 
or 3y = 3x ee Pan m zw 1'077 feet 
consequently y =z * DR 3x4-1 13 
The quantity and stage of water in each reservoir are therefore The elevation OS = Rz = 4 x 1:077 == 4208 
required to be equal. The elevation NM = 2Rr = 8616 
Fig. 2. Water saved = 2Rr = 8616 
Water used = (R--1) x æ 5'385 


By means of two reservoirs of 5400 square feet area each, a boat may 
therefore pass a lock of 14 feet lift, and not use more than 5:885 feet 
water, drawn from the upper level, where formerly, without reservoirs, 
& body of water of 14 feet height had to be used. 

The following table shows how the quantity of water saved increases 
wig the area of the reservoirs, supposing two reservoirs attached to the 
ock :— 


= 2R.L. 2.1L 
F = | uÀ. 
or R = į the water saved, or sRE17 334i 0.985 L 


R= 3 ” ” ” 0.400 L 
R= i » » » 0.461 L 
R=1 Ri 6 - 0.500 L 
R=1} “4 K 0.545 L 
Aad : : R=2 ^ à " 0.571 L 

Let the ratio which Indicates how many tirnes the area of the lock- R=3 0.600L + 
chamber is contained in the area of each reservoir, be denoted by the R=4 " n e 0.615 L 
letter R, so that when the area of the chamber is equal to 90 X 15 = R=5 " S E 0.625 L 
1350 square feet, let the area of each reservoir be expressed by R X R= 10 : : ki 0.644 L 
1350 square feet. J R — 100 » á i 0.664 L 
By examining the diagram fig. 2, it follows now, as a matter of R= 1000 0.6664 L 

course, that OS = Rr = Km = Kn = QC= PB = AC R= : s 0.6666... L 


By adding the different altitudes, which constitute the lift, we find 
L= Rr4 rt R4 o a (8 R -F 1)z 


an therefore, t= 


When only one reservoir is attached to the lock, the formulæ for all 
the required dimensions will be found :— 5 


aR +! 
2, The elevation of the bottom of the reservoir above? RL 


3R+1 1. The water stage in the reservoir, or z = 
whieh expression gives the stage of water in the reservoirs, provided 
there are two. Without any further examination we can employ the 


following expressions as formule for the other required dimensions :— the lower level, is expressed by Rz — 2R+1 
1. The elevation of the bottom of the lower reservoir R.L i , R.L 
above the lower canal level, or OS = Rz = SRFì 3. The height of the water saved is = Re = IRF 
1. The elevation of top-water line of the lower reservoir (R + 1) L ! (R4 IL 
above the lower canal level, QS (R 4+ 1)z == “SR+1 4. The height of the water saved is = (R + 1) r= OKT) +1 
zi Rue aid Ri ag pd Sut pa yel Pet voit E Ii 5. The maximum of water saved by one reservoir is found 
» 
e 
* 4. The water saved, marked by the space MSEN, or 9 R.L T 557 L= oo xL= jL 
BAHQ = AQ = MN —2 Rz = SRF eens 
5. The water used is marked by MSQH or ABEN = SQ R+1)L 
= BN = (R 4+ 1)? = SRP 
By examining the formula No. ^ nr the water saved 
2 
sR+1 


we find that the saving increases with the ratio R, though not as 
fast. When we suppose R = , that is, the area of each reservoir to 
be infinitely great, so that z, or the stage of water in each reservoir, 
will be almost reduced to nothing, the formula will then be 
2RL = 2a@L 
SR+1 8041 
As the quantity 1 does not increase an infinitely great quantity, 
29L 2coL 2L,.2 
it follows, qul 39 3$ 3 
The greatest saving of water by two reservoirs is therefore equal to 
two-thirds of the lift of the lock, However, this much can never be 
Kenen in reality, though we can come near to it, without extending 
the reservoir too much, which would imply other inconveniences, as 
increase of cost, loss of time, and logs of water by greater evaporation, 
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"When four reservoirs are attached to the lock, as diagram fig. 3 
shows, we find the lift 


L=Rr4 r+ Rr+ Ret Re+Re=(5R41)2 
and therefore 


BR+1 
1. The elevation of the bottom of the lowest RL 
or the first reservoir above the lower level = Rz— FRY] 
2, The elevation of the bottom of the se- 9.R.L 


cond reservoir above the lower level 


3, The elevation of the bottom of the 3.R.L 
third reservoir above the lower level 


4. The elevation of the bottom of the 4.R.L 
fourth reservoir above the lower level 


$ 4RL 
=4 = 
5 The water saved is Ra PE 
R+1)°L 
6. The water used is =(R +l)e= Oden 
7, The maximum of water saved is represented by 
RL OI i69 ptr —£L 


5RTI ^ 50+1 ^ 50 

This demonstration shows that by means of four reservoirs attached 
to one lock, nearly four-fifths of the lockage-water that is wanted by a 
common lock, may be saved. 

The annexed drawing, fig. 4, represents a cross-section of a lock of 
fourteen feet lift, connected with two reservoirs ; each reservoir to have 
5,400 supeficial square feet area. It is immaterial how the bottom of the 
reservoirs is formed, and it is necessary te have it below the level of the 
culverts, in order to prevent the dirt from being raised and carried into the 
lock-chamber. The bottom of each reservoir should be at least one foot 
below the month of the culvert, or lower, so that at least one foot of 
water remains in each reservoir, after the reserved water is discharged. 
The main object in constructing the culverts is, therefore, to have the 

inu N and O, or the highest point in the bottom of the culverts so 
fixed above the lower canal level, that their elevation answers the ex- 
pressions given by the foregoing formulee. 


Fig. 4. 
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The culverts in the lock-wall embankment are represented in the 
drawing to be of wood. The culverts in the wall itself must be con- 
structed either in the form of rectangular syphons, or straight linear 
inclined, so that the mouth of the culvert of the lower reservoir opens 
into the lock-chamber, below the lower canal level; and the culvert of 
the upper reservoir enters the loek-chamber at an elevation equal to 
2Rz, above the former culvert. The reservoirs may be formed either 
by excavation or embankment, as the ground suits best. Where the 
natural ground ís pretty level and square to the centre line, and the 
lock-walis are to be raised about one half their height above the natural 
greund at the middle of the lock, it requires but very little excavation 
and embankment te form the reservoirs. It often occum that a depres- 
sion in the ground, or a natural basin, near the lock, can be used to 
great advantage as a reservoir, requiring nothing but a little more cul- 
vert, Where there are two reservoirs, they must be located either, 
one on each side of the lock, or both on one side, as the ground suits 
best. In the latter case, the two reservoirs must be separated bya 
dam, either formed by excavation or embankment. The bottom of the 
reservoirs, and their side slopes should be covered with coarse gravel 
or slaty material, if such material can be had conveniently, in order to 
k^ water more fresh and clean. 

e paddles are best: placed in the upper parts of the culverts, as 
represented. in the drawing, In order to prevent a great pressure of the 
water from the reservoirs towards the lock-chamber, and to keep the 
=p safely shut up. The paddles should fit very close, and move in 
iron frames, 
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Whenever the supply of water is plentiful, the boats may pass the 
locks without using the reservoirs for saving a little more time. How- 
ever, the excess of time which is required by using the reservoirs, is 
- trifling, and the passage can be effected with far less inconvenience 
and injury to the boats and locks, when the reservoirs are used, than 
when not. The objections which any engineer has against high lift 
locks, will be entirely removed by the construction of reservoirs. 
Reservoir-locks will be found very useful on slack-water navigation, 
where it is a great object to reduce the number of dams. If in such a 
case the river bank on the side of the lock offers no favourable oppor- 
tunity, and not sufficient room, without removing great obstacles, as solid 
rock, &c. for the location of the reservoirs, the required width can always 
be obtained by shifting the lock a little more into the river, and b 
omitting the lock embankment. A bridge built along the lock-wall 
over the reservoir, will serve for a tow-path in this case. The attend- 
ance of a reservoir-lock requires no more skill than a common lock, as 
the state of water in the reservoirs and the chamber regulates itself, 
and the lock-keeper has nothing more to observe than to open the 

addles, and to shut them as soon as the water-level gets settled. 
hen the upper and lower levels are raised in time of a flood, the 
water will then occupy a different state in the reservoirs, and the con- 
templated saving of pde: will not be obtained exactly. Insucha 
case, however, to save water is no great object, and the reservoirs will 
prove just as useful in all other respects. 


THE NELSON MONUMENT. 


Mz. Eprrog,— The unexpected decision of the Committee, to re- 
open the competition, unfettered by premiums, not only awakens the 
hope that now men who rank highest in the scale of art will deem it 
a prize worthy of their practised arms, and enter the lists with an 
earnest desire to distinguish themselves as artists and as Englishmen, 
but gives the public and the professions breathing-time, so that the 
soreness of the one, and the asperity of the other may be softened 
down. 

I am quite old enough to recollect, that in the hey-day of exultation 
after the victory of Waterloo, the Honse of Commons came to some- 
thing like, if not exactly, a vote that a large sum of money sheuld be 
devoted to the erection of a public monument to commemorate it; 
and I am quite certain that desings for Nelson and Wellington monu- 
ments were advertised for in 1817. 1 know that designs were sent in, 
that they were kept some weeks, that artists were then desired to take 
them away, with an intimation that they might again be sent in, some 
three months afterward : and I apprehend you will find, upon inquiry, 
that the premiums were adjidged to Mr. Smirke and Mr. Wilkins. 
Why they were not executed vour informant knoweth rot, but mayhap 
those gentlemen will favour the public (if what I state be fact) with a 
view of them. If I mistake not, Mr. Flaxman proposed, as a fit monu- 
ment, a colossal statue of Britannia, and published a pamphlet descrip- 
tive of the design, and of the mode in which he would construct it. 
These things are desirable to be known, and seen if it be practicable, 
that the public may ascertain whether art has receded or progressed 
since that day. Even did it no other service, it would caution critics 
to be more sparing of their censure, when such a man as Flaxman 
failed. But inne this can be done or not, in the absence of pro- 
perly qualified persons, to undertake the task, will you allow one, who 
may rank as something intermediate between an amateur and an artist, 
and who has ngaln and again, however feebly, considered the subject, 
ders to state the difficulties which occur to him, that, if his opinions 
be well founded, the competing artists may not be spirit-broken b 
unfair and ignorant censure. I will first take the pecnliarities which 
attend this competition, The Committee have never stated what kind 
of monument they think best fitted for the purpose. This alone is 
sufficient to paralyse the efforts of the most talented ; for who can 
bring his mind efficiently to bear upon a subject which he is almost 
absolutely certain is but a will-o-wisp? Sculptor and architect, each 
must fear that the sister art may be preferred, and consequently all 
labour bestowed upon the other will be thrown away. In emphatic, 
though common language, each feels that he is “ working a dead 
horse." Ido in my heart believe that few of the Committee can tell 
what they want, and am quite certain that not one of them can carry 
out his own ideas, so as even to satisfy himself: how then can it be 
expected that artists can remotely guess at what may perchance be 
something likely to suit their fancy ?—Sooth to say, sir, I fear the 
selection is vastly like that of a lady ina cap-shop. Another difficulty 
is created by the situation which is pointed out for its erection. At 
first view it seems exceedingly easy to design a monument to beset up 
in Trafalgar-square; but we first have to consider wlint is to be done 
with the ground, which falls from north to south some eleven feet at 
one end, and only about four feet at the other: and next, how a space 
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about three hundred and ninety feet by two hundred and ten is to be 
laid out, so as, along with the monument itself, to grow into an appro- 
priate picture; each feature bearing its part in the scene: and, sup- 
posing all this satisfactorily adjusted, we arrive at the questions, 
* What kind of monument is fitted for the site?"—* In what archi- 
tectural style ought it to be?" or, if sculpture should be considered 
fitter, “ Should it be broad and low, or should it be narrow and high ?" 
The answers will be something like these—If narrow and high, the 
National Gallery will be cut in two—illustrating, it is true, one of Nel- 
son's favourite manceuvree of breaking the enemy's line, but doing no 
great service to the building; and if broad and low, it so happens that 
even a height of fifteen or twenty feet would cut off about two-thirds 
of the portico of the Gallery; for if you stand upon the southern foot- 
path, you will find that the trifling ridge of the ground shortens all 
peuom walking on the footway at the Gallery, by the length of theic 
egs. Then, as to architectural style: I have seen it suggested that it 
should assimilate with the surrounding buildings. Pray with which ? 
There are but three buildings which can be said to have any style :— 
St. Martins Church, the National Gallery, and Northumberland 
House ;—the last is out of the picture, and consequently need not be 
cared for. The Gallery, whatever it may be in itself, is quite unfit to 
be worked up to in a naval monument; and St. Martin's Church need 
not be much heeded, for no style can injure that. Artists may erect 
whatever they please, that structure stands alone in its integrity, 
calmly scorning all the egotistical attempts around it. The questions, 
then, as to what style? and what kind of monument is fittest ? can only 
be answered by going into a very difficult enquiry, involving a con- 
sideration of the distinct capabilities of architecture and sculpture, or 
of both combined; and how far they can be made to speak a widely 
understood language. There are certain simple forms prevalent 
among many natione, which, whether derived from the practice of one 
original stock, or inherent in the human mind, bring with them melan- 
choly ideas. We, as it were, instinctively know a tomb ; we feel that 
denotes a place of sculpture, and we reverence it as such :—but beyond 
that, it has no power of expression. To denote whetlier it be raised to 
commemorate a male or female, architecture has no resource but to call 
in tlie aid of sculpture. 

There are certain other forms, which, although approximating to the 
sepulchral, yet appear to designate, not that human remains have 
there been interred, but that they have been set up in memorial of 
some event ; but the architectural form conveys no idea to the mind of 
the event which is denoted, if sculpture have not, by her chisel, given to 
it a tongue. And there are other forms which, b their simplicity, 
solidity, and calmness, appear evidently intended as sacred places 
appropriated to the worship of the Deity. Architecture can erect 
temples, memorial stones, and tombs, with little risk of her meaning 
being misunderstood ; the forbidding gloom ofa prison, or the festive 


gaiety of a banquetting-room, can be characterized by her to some | 


certain extent ; but how, as some seem to expect, sle is so forcibly 
to depict the qualities ef the human soul, that all men are at once to 
understand the structure commemerates a hero, is far beyond my 
comprehension—it is in fact beyond her power. From the stone of 
Bethel set up by Jacob, from the obelisks raised by the Egyptian kings, 
down to the loveliest conceptions of Grecian art, and thence onward to 
the military columns of the Romans, and of the Place Vendeme, all 
have required either the aid of inscription, or of sculpture, or of 
tradition, to point out what they mean ; and where these have failcd, 
as in the case of the Egyptian obelisks, there we stand gazing in utter 
ignorance. To come closer liome.—Does the Monument on Fish- 
street-hill, diveated of its sculpture and inscri tion, by aughtin its aspect 
tell us that it memorializes the burning of London? What does the 
column ia Waterloo-place tell us? What do all the columns and 
monumental structures over all England, set up in commemoration of 
Nelson, tell us of his character ? e column of skulls piled up by 
the Tartar chief, unequivecally spake of an enormous slaughter ; the 
projectéd Russian column of cannons and mortars might be supposed 
in some way to denote a victory, yet even these are not, strictly speak- 
ing, architecture; they partake more of the character of sculpture 
in its most barbarous form, But by what magic genius has architecture 
been made “ trumpet-tongued," to tell of Nelson, the energetic, the 
fearless, the affectionate, the open-hearted, the generous, the devoted, 
the heroic? We may indeed be told of breadth, and height, and strength, 
and massiveness, as calculated to denote the warrior chief ; but alas 
for the National Gallery if any ene of thesc demons be conjured up, 
and woe to the paltry sum which is said to be available for the purpose, 
Sculpture has a more extended range, and greater power than her 
sister art, for she can call in the expression of the human form, and 
add explanatory embellishments in her own pictorial language; but even 
her power is limited, and needs written language to tell the whole tale. 
Jt is in her power to erect a statue, which, without being much beyond 


the human size, nay, it may even be very much below it, shall impress 
the beholder with the most sublime ideas of the being it represents. It 
is in her power te compose a group of statues, which shall, with the 
most impassioned eloquence, spell-bind the soul. It is in her power. by 
a well-conceived line of relievo, to carry out the whole of a continuous 
history; she, like Painting, can, to a vast extent, realize the poet's 
seraph-song, and bid the dumb stone start into life; but, notwithstanding 
all this her strength, there is a limit to her resources—she has one 
source of weakness, and that, I fear, will render all her art unavailing if 
she attempt to erect an isolated monument. All her works are 
necessarily and in themselves only embellishments, are only ap- 
purtenances: however firmly cramped to a building, they form no pat 
of it; howeverdeeply rooted in the earth, they are still nothing but 
moveables; but, independent of this, they are not calculated to be 
viewed from more than one, two, or three points advantageously, 
Owing indeed to the absolute perfection of all the Almighty's works, 
any correct imitation of the naked human figure, or of any animal, 
singly and in itself, must be beautiful, view it from any poiot; bat 
when brought together in a group, so as to tell a story, the insufficiency 
of artis manifest. Sculpture, in fact, can only make pictures in stone, 
wood, or other material; those pictures, when so placed, as that 
the spectator can only see them in front or a few degrees sidewise, 
especially if within a building, and the quantity, colour, and direction 
of the light, be skilfully adjusted, may be made to produce the most 
wonderful effect ; but, in an isolated monument, and that in the o 
air, it is altogether different. IIowever well-cemposed the grouping, 
however grandly conceived the attitudes, and however admirably 
calculated to convey the artist's meaning, all its effect is likely 
to be marred, even if it be not made absolutely ridiculous, by the 
spectator taking it in flank, or viewing it from behind. It is in vain to 
say that the spectator ought not so to do. In its very nature an 
isolated monument should be calculated to look well from any and from 
every station ; and therefore, if I be right in my showing, a group of 
sculpture only is not available for the Nelson monument. . 

if so, I apprehend the conclusion will be that the proposed erection 
must either be a statue (not a monument) more or less colossal, 
standing on a pedestal or block, more or less high, and more or les 
embellished, and those embellishments, made by the artist, to bear 
an important part in his picture; or an architectural monument, 
decorated with such sculpture as may be necessary, clearly and fully, and 
yet without confusion, to tell, as far as art can make t tell, the 
wherefore of its erection. 

The mere statue would, in itself, be no insuperably difficult task, 
It must be colossal, or in a space of some five hundred feet in width, 
from house to house it will be lost ; it ought te be calm and dignified, 
and especially no violent action ought to be attempted, or it wil 
be ridiculous, An architectural monument is by no means so easily 
to be composed : it will require more ability than falls to the share of 
most men,soto unite architecture with sculpture,that neither shali unduly 
predominate, but both distinctly and forcibly assist in forming a fit 
basis for the hero’s statue, for such, after all, I apprehend it must 
be. The object will not be attained unless that be the leading or 
ultimate feature, and tle great art will consist in gradually leading thc 
eye upwards until it rest upou that main object, without being 
distracted in its progress by intrusive ornament, and without finding 
the structure broken into steps as it were, and not forming one integral 
work, but so many separate pieces piled upon each ether; or, should 
the artist deem a comparatively low erection more appropriate, it must 
not be so broad as to stretch beyond the field of distinct vision. It 
however, breadth be deemed desirable, then can it be little more than 
a series of terrace steps, else will the National Gallery be destroyed. 
If height be deemed requisite, and it be made square, polygooal, or 
circular, it will either resemble a pedestal or a church-tower, or castle. 
turret, and no profusion of decoration can divest it of one or other of 
those characters, unless, indeed, it be made so high as to be columnar; 
and much I think that any desire to make it an architectural object 
must content itself with the columnar form. As to the kind of column, 
I apprehend that only the Ionic isinappropriate, for that is not cal 
to stand alone, its fronts and flanks being dissimilar. Much has been 
said against Corinthian columns, but I think with very little justice 
or good taste. Itistrue that the substitution of the Jupiter Stator 
column for the Doric of Fish-street Hill, is no design atall, any cabinet- 
maker’s apprentice could have done as well ; but I think it may be 
possible even to make a Corinthian column form a very appropria 
object, yet it must be ably treated, and made to seem what it really 
will be, nothing more than a standard to support a statue. Concluding 
then that the proposed memerial must either be a column surmount 1 
by a statue, or a statue standing upon a block, or an architecture 
pedestal, the fit style of decoration is next to be considered. 

A column of any order admits of but little ornament except upon | 
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its pedestal, and even there it is not eoe fitted to show advanta- 

eously. Mayhap the spiral reliefs on the Trajan column are the 
fittest fora military structure ; but, independent of the cost, they could 
not be made very distinctly visible at more than a hundred feet in 
height, and in a London atmosphere not so high as that for any long 
period. But any attempt to surround the base of a column with either 
standing or sitting figures must end in its appearing at a distauce, like 
an illumination candle stuck in clay. It is a ridiculous comparison I 
allow, but I cannot divest myself of it. The base of a statue will, if 
I think rightly, be capable of much and very appropriate decoration. 
I would certainly eschew all Neptunes, Britannias, and Victories ; all 
very well in themselves, but much too common-place for such a work. 
Should groups of statues, or pannels, or other recipients of bassi-relievi 
be introduced, I strongly think that the great art will be, as much as 
possible, to make them, as it were, grow out of the masonry, in such- 
wise as to appear an integral portion of the pile; so that, although 
they might indeed be removed without injury to the stability, yet still 
that taking them away should detract from the completeness of the 
work. There should be no flutter, no pinnacling in the outline ; all 
should be in calm and dignified repose ; and the whole mass be such as 
that, while at a distance its harmonious proportion should delight, 
upon g wearer view its sculpture should be instructive and interesting, 
and upon the closest inspection found to be wrought in the highest 
style of art. 

If l have rightly read the relics of ancient art, such was their prin- 
ciple. The same correct pripsiple will, npon careful consideration, be 
found te prevail throughout styles, in many respects as wide asunder as 
the antipodes; but wherever it has prevailed there will grandeur and 
beauty be found combined. 

I feel the subject has led me far beyond my original expectation, so 
far indeed that I fear few will care to follow it ; but if they do, I think 
it will be felt that of all difficult tasks the composition of an isolated 
monument is incalculably the most difficult, and that it will be ex- 
tremely unfair harshly to censure failure in such an attempt. 

It is to be recollected that all competitions are in themselves tasks ; 
that in such a competition as this the mind is, as it were, overwhelmed 
with the greatness of the character of Nelson, and overreaches itself 
in striving to grasp at an imaginary vigour of expression. It is also to 
be borne in mind, that if such men as Nelson and Wellington arise but 
with centuries between them, artists equal to the task of commemora- 
ting their deeds are of similarly rare growth. The enrapt spirits of 
Homer, or /Eschylus, or Milton, might shadow fortli their achievements ; 
the mighty genius of Flaxman could almost soar a kindred flight, but 
even he failed in commemorating Nelson, marvellous as were his com- 
positions on other subjects. Even if, in this second competition, not 
one of the designs should be fitted for the purpose, it will ill become 
critics to censure the failure so harshly and unfeelingly as has been 
done, They, as authors, must be aware that the happiest thought 
does not come for the sccking, that it is often the lightning glance from 
heaven, darting when least expected; and common charity should 
teach them forbearance from unmerited insult. I have already said 
that 1 do not believe any one of the committee can carry out his own 
ideas of what Nelson's monument ought to be, even if he be able to 
form any idea at all. I fearlessly say the same of others, and would 
advise them to think so, at least until they have fairly set to work and 
wrought out such a design as shall far excel those of the men they 
sneer at, 

l know my own weakness, my own inability, and can therefore make 
large allowances for failure in a task so difficult ; still do I not despair 
of the genius of English art, and shall most cordially delight in the 
success of any of my countrymen. 

1 have the honour, Sir, to be 
Your constant subscriber, 
MEGA. 


THE ROYAL EXCHANGE. 


Si&,— The system pursued of late years in the management of 
architectural competitions, has been attended with manifold evils, and, 
beyond 211 doubt, fraught with gross and palpable injustice. 
aod inconsiderately commenced—under the control of persons unfitted 
to sit m judgment on the various designs referred to their decision, 
they have in too many instances been attended by results, injurious to 
the best interests of Art,—unfair and unjust to its professors—and 
onfavorable to the public at large. a 

In making these remarks, I do not of course, intend to attack the 
Principles upon which competitions are based,— properly conducted, 
their tendenoy is unquestionably, not only to call out the talent and 
geuins of the experienced artist; but to rouse a spirit of emulation in 
the yeung professor, and encourage that rising merit, which without 
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such a stimulus would remain undeveloped, and without such a means 
of exercise, unknown and unapprecia But the thing which I wish 
most auxiously to press on the attention of the profession at large, 
through the medium of your columns, is mainly this, — The extreme 
defectiveness of the present system ; the total want of security, which 
there is under its operation, that fairness and impartiality will be 
strictly observed towards all, and the urgent necessity which conse- 
quently exists for a searching and efficient remedy. 

lt would be needless to go into any lengthened proof of this asser- 
tion ; the voice of publie opinion has frequently been most unequivo- 
call expressed in denunciation of the present mode of conducting 
architectural competitions; and, to mention no others, the whole 
proceedings connected with the new Houses of Parliament, speak with 
sufficient clearness to all, by way of warning. Upon that point, how- 
ever, it is not my intention to enlarge; and I only make the allusion 
in order that architects may gather from the recollections and expe- 
rience of the past a valuable lesson for their guidance and direction 
for the future. 

Architects have been invited to send in plans for re-building the 
Royal Exchange, and as a preliminary, they are compelled to pay one 
pound to obtain the requisite instructions. I pass over the nnreason- 
ableness of this demand, which makes all the competing architects, 
except the successful three, actually pay one pound, in order to have 
the opportunity of embarking their time, talents, and labour, on what 
must prove to them unrequited exertion. I have more important 
considerations to urge, of paramount and leading interest, to all who 
intend to compete for the proposed edifice. 

And I ask them plainly, what guarantee have they, that the present 
competition will be conducted on the principles of fair dealing, 
impartiality, and justice? On what grounds are they convinced (for 
the act of cuteriug the competition shows that they have that convic- 
tien) that it is the intention of those upon whom devolves the duty of 
adjudication, to go into a strict and searching examination of their 
designs; making their decision according to merit, and merit alone ; 
and selecting only those, which while they conform to the instructions, 
are distinguished alike by the beauty of the exterior facade and the 
convenience of the internal arrangement. I say, deliberately, that at 
present, there exists no such guarantee, either in the wording of the 
published advertisement, or the printed instructions of the Gresham 
Committee : and yet, unless architects can obtain from the authorised 
parties some pledge more explicit —esome statement more distinct —some 
promise more definite, it is really madness in any ose who values his 
time, station, or character, to embark in so uncertain a venture, when, 
perhaps after having spent months of concentrated effort, together 
with a vast amount of anxiety, fatigue, and money, in getting up his 
designs, he may be coolly superseded, by some favoured rival ; who, 
without being able to lay claim to any extraordinary degree of talent, 
yet possesses a larger amount of personal interest and local in- 
fluencc. 

What then is the duty of architects at this juncture as professors of 
& liberal art, and men of spirit and independence? Undoubtedly it is 
to bestir themselves, and act with unanimity and firmness. — 

Should they accept the pem indefinite invitation, which con- 
tains no guarantee beyond that which the Parliament House Compe- 
tition included, and which will probably—unless something be done,— 
be productive of dissatisfaction to all parties concerned, and disappoint- 
ment to the public; they will have none but themselves to blame, in 
having, contrary to repeated advice, and with all the experience of 
former competitions before their eyes, tamely submitted and acquiesced 
in the terms proposed, when by the adoption of a more vigorous course 
of conduct, they might have effected an altogether different result. 

In a report upon public competitions, lately published by tho Royal 
Institute of British Architects,—every architect is recommended, 
individually, to address in writing to the Secretary, or other authorised 
party, the most searching inquiries upon every doubtful or indistinct 
point, and not to rest satisfied with any answer which fails to place 
everything necessary to be known, in the clearest point of view. This 
mode, however, secms open to many serious. objections,—as it would 
not only give tho Secretary of the Gresham Committee a great deal of 
trouble to answer the innumerable queries that would be put to him 
by individuals: but also,, being in all cases strictly private, no infor- 
mation would thereby be afforded to the profession generally, of the 
intentions of the Committec,—whieh information, ifit could be obtained, 
migbt be a bond fide pledge on their part, of their determination to act 
with strict fairness and impertiality. . à 

J.ct then the architects—as tbe only alternative—convene a public 
mc: ting ; let theleading members of the profession attend: let them 
de): cate a cortain number of their most influential men to request of 
the ' 3resham Committee, a fuller and mere minute explanation of their 
inteptions in reference to the Exchange Competition ; let them inquire 
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who are to be the judges?-— Whether a strict adherence to the 
instructions is a necessary preliminary on the part of the architects, to 
secure his plan, an énspection f— Whether all designs, which cannot 
be executed for the sums estimated, shall be laid aside ?-—— Whether a 
public exhibition ‘shall precede as well as follow the decision of the 
judges ?—And, whether the author of the chosen ben shall be 
allowed to superintend the erection of the work, provided his standing 
in the profession, and experience as an architect, entitles his so doing t 
And, till these inquiries are satisfactorily answered, let it be the 
unanimous resolution of the Architects of fogland, that they will not 
enter into the present competition—that they will not lend it their sanc- 
tion—nor give tt the benefit of their talents und support. And if they 
thus act firmly and unitedly, a better system of things will be ultimately 
adopted, and the cause of truth and justice must eventually triumph. 
In conclusion, I have only to add, that I feel quite assured, that 
some such proceeding as this, would not only tend to raise British 
artists in the estimation of the pnblic—and secure, in a great measure, 
a fair and free competition—but would alsoinduce many of the leading 
architects to contribute, who at present—being fearful of unfair deal- 
ing—have no such intention; and would moreover be the means of 
obtaining a design for the Royal Exchange, worthy of the metropolis 
it is to adorn, and an honour to the taste and genius of the age. 
I remain, Sir, your obedient servant, and constant reader, 
April, 1839, AN ARCHITECT. 


FLOATING HARBOURS OF REFUGE. 


Sir—I do not recollect that I have seen any observations in your 
interesting work relative to the principle of floating harbours or break- 
waters, and I am led to notice the subject 'from having read with great 
pleasure the article by Hyde Clarke, Esq. C. E., upon Isolated Harbours 
of Refuge, in your last number. 

No question can exist upon the advantages of natural harbours as 
described to be at the island of St. Michael, and I am induced to think 
that observations made upon Porto do Ilheo, led Admiral Sartorius 
to think of making a floating harbour at Terceira, upon which he cor- 
responded with the patentee of the floating breakwaters, but which his 
expedition from tlie Azores most probably prevented his attempting to 
carry into execution. ‘Ihe principle of harbours of refuge is advan. 
tageous in proportion to the practicability of carrying the protections 
they afford into deep water. The construction of masonry, or the 
accumulation of stones, is expensive in a progressive proportion to the 
depth ef water—hence the saving attending floating substances secured 
so as to form harbours in deep waters must be very great. 

The successful experiments which were tried in ,1824—though dis- 
countenanced by the Admiralty on account of the apprehension tbat 
they were favourable to smuggling—demonstrated that no objection 
ought to be raised against a floating harbour, if composed of rafts 
situated in a position where they could never ground. Julius Cæsar 
found out their advantage when he employed them, as described in 
his Commentaries, as follows :— 

“ Cæşar sat down, on the 9th of March, before Brundusium, with six 
legions, three of which were composed of vetcran soldiers, and the rest 
of new levies drawn together on his march. He had sent Domitian’s 
troops directly from Corfinium towards Sicily, not caring to bring them 
near Pompey’s quarters. The Consuls had sailed on the 4th with 
thirty cohorts, and there were still twenty in the town with Pompey. 
Nor was it certainly known whether he continued there for want of 
shipping to transport his troops, or with the design to keep possession 
of Brundusium, that he might be master of the whole Adriatic Sea, 
the farthest parts of Italy, and the country of Greece, in order to make 
war on both sides the gulf. Cæsar having lost all hopes of an accom- 
modation, and fearing that it was his intention to keep footing in Italy, 
resolved to push the war with vigour, and to deprive him of the adran- 
tages he might reap from the port of Brundusinm. The following 
works were contrived by him for this purpose. He carried on a mole 
on each side of the haven where the entrance was narrowest, and the 
water shallow. But as this undertaking could not be carried quite 
across the port by reason of the great depth of the sea, he prepared 
double floats of timber, thirty feet square, which were each secured by 
four anchors, to enable them to resist the fury of the waves. These, 
which were to extend all the way between the two moles, were covered 
over with earth and fascines, that the soldiers might pass and r 
with ease, and have firm footing to defend them. The front and sides 
were armed with a parapet of hurdles, and every fourth float had a 
tower of two stories, the better to keep the enemy’s ships at a distance, 
and to guard the work from fire and the shocks of vessels.” 

I have not the aone of having seen the Port of Brindisi, but 
the extract sufficiently explains the nature of the works. There are 
numerous positions on our coast which are well suited to such an ope 


h 


Tation, and if a harbour were constructed with stone jetties in the 
shallow water, and floating breakwaters moored seaward, there can be 
little doubt of the purpose being effected. — 
I have the honour to be, sir, 
Your humble servant, 
Aw Axcarrecr. 


[The employment of floating harbours is very important, and by 
means of Mitchell's screw moorings might be applied in many poi- 
tions.—Epiror.] 


HARBOURS OF REFUGE. 
The counter ran. 


The true run of the tide. 


NUS 


CUN RTE 
The Line of Coast on Shore. 


aa, The horn-work.—d, Pier-heads,—oc, Jetties,—d, Harbour.—ee, Bays. 
—f, Quay.—gg, Beach or Shingle. 

S1z,—Seeing by the public papers that the Lords of the Treasury 
have penoad "die eobetrudin of Harbours of Refage for het 
Majesty's smaller vessels of the Royal Navy, against the easterly 
gales on the const of Essex, Suffolk, and Norfolk, in these works of 
the government, it is not intended to prevent private companies from 
making inner basins or inland harbours. AN 

I have sent you a Plan, which I shall feel obliged if you can find 
room for in your next Journal: it is entirely new, and adapted 
principally for a coast which is composed of beach or shingle, and their 
construction would be abeut half the cost of harbours as they are now 
built. By this plan you will perceive that it is in the formation of the 
Piet heads which locks up a body of beach or shingle against their 
sides, and causes the tide to be embayed by whichever pier it sets 
against; this, with the run of the true tide, would propel all the sur- 
plus beach or shingle which was in motion several fathoms out ses- 
ward beyond the pier-lieads, aud prevent any bar forming at its ene 
trance or around it; a large body of beach, &c., will be accumulated 
at the foot of both sides of the harbour, and form the best barrier in 
protecting it. These harbours of refuge would be very beneficial 
around our coast, for the protection of our seamen, ships, and com. 
merce; and an encouragement to our fisheries, independent of the 
protection it would give, or afford, to her Majesty's steam-vessels. 

I am, Sir, your humble servant, 


W. Kiwnasrons. 
Buckland, near Dover, 
April 10, 1839. 


BRITTON'S DICTIONARY. 


Sin,— There is a homely proverb, which says, “ the proof of the 
udding lies in the eating," and it applies ex ingly well to Britton's 
ictionary of Architecture, for whatever commendation the book may 

have obtained as soon as it comes to be fairly tested it will be found 
most egregiously deficient and defective, nor least of all so where 
information is most wanted, and where there was, consequently, 
ample opportunity to supply what previous works of the same 

had neglected to do. Undoubtedly it was perfectly optional on the 
part of the compiler tolimit its plam as he pl or as might best 
suit his own convenience, however he might, by so doing, lessen its 
usefulness ; still, whatever he had once adopted, he ought to hare 
considered himself bound to adhere to consistently throughout. Now 
this, most assuredly, he has not done with regard to terms con 

with classical architecture ; since, besides being very insufficient and 
unsatisfactory in themselves; what there are, amount to no more 
than a meagre sprinkling of them, and precisely of those of which a 
mere explanation will y be sought by any one. It avails not to 
er this Dictionary is intended to elucidate chiefly the architecture 
the middle ages, such excuse being altogether nugatory, and sinc 
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equivalent to saying that the other terms—at least such of them as 
occur, are brought in, not because at all called for by the professed 
object of the book, bat merely to swell it out, and to induce persons, 
upon a hasty inspection of it to imagine that it is far more copious and 
complete than its title gives it credit for being. 

hat, however, I most strongly protest against is the disingenous 
and even trumpery artifice, for I can give it no better name, of pre- 
tending to give the corresponding terms in other languages, but in- 
variably omitting them ia the case of strictly feclinical Words: whose 
meanings are seldom to be ascertained from consulting French, Italian, 
or other dictionaries ; whereas had they been uniformly introduced, 
and also indexed, so that their English meanings might be instantly 
ascertained, the Dictionary would iiave been really useful for reference ; 
even in reading foreign architectural books. What is not the least 
surprising is that these omissions extend even to such terms as belong 
peculiarly to Gothic architecture, for instance, * corbel," * hood- 
moulding,” “ mullion,” “ pendant," * spandrel,” “transom,” “tra- 
cery,’’in fact to almost all the terms of that class, although more es- 
pecially required, because for the foreign ones which answer to them, 
it is almost useless to leok in dictionaries. I lately met with the 
German terms ** Dobel,” * Glaspfalz,” and several others (of which I 
may at some other time, perhaps, send you a list, as some of your 
correspondents may possibly be able to explain them) they evidently 
refer to parts of Gothic windows, but what may be their precise mean- 
ing I cannot say, nor does Britton's Dictionary afford me the slightest 
clue, for in vain have I there referred to all the English terms, with 
which the ones above-mentioned arc at all likely to correspond. 

On the other hand, of what use is it, I ask, to give the French, Italian, 
&c., of such general terms ns “ architect," “ house," and a hundred 
others, which the commonest dictionaries supply, and for which no man, 
who at all understands the language in vids they occur, can have 
occasion to refer to a dictionary at all. The truth is all that Mr. 
Britton has done in this respect amounts to more tlian idle, and I may 
add, exceedingly silly parade, since nearly all the foreign words are moreor 
less disfigured by binders that convict Mr. Britton; of being utterly 
ignorant of the langu themselves, some of these blunders may be 
errors of the press, but then it is evident that he was unable to detect 
them, because an author's attentionis always more particularly directed to 
such matters as foreign words or quotations, it being there that com- 
positors are most likely to make mistakes. In addition to blunders of 
the above kind, which areso numerous, as to be on that account alene quite 
disgraceful, there are others which prove more completely that he com- 
pee without the least understanding what he was copving. Should 
he ever bave any German or French readers how will they stare at 
finding “raum,” and “chambre,” given as the words ree 
answering to our English one of room. A Frenchman would, 
conceive, more frequently than not a the term “ piece ;” cer- 
tainly in speaking of a building architecturally, while if a German were 
to make use of the term “ raum," he would not be understood at all. 
The above is far from being a solitary instance of the kind, but it will 
serve to show what reliance is to be put upon a dictionary, the com- 
piler of which speaks, in his preface, so * d’haut en bas,’ of other works, 
of which he has, nevertheless, availed himself so largely, that to them 
he is indebted for almost all that is of any value in it. n 

BGUS. 


ROYAL EXCHANGE. 


“ The Joint Gresham Committee beg to inform Architects who are desirous 
of submitting Designs for the intended Royal Exchange, that they may obtain a 
Litbograpbie Plan of the Intended Site, with other particulars, upon payment 
Of une pound, at the office of the Surveyor to the Committee, Mercers Hall, 

n." 


A very great delay bas certainly taken place asoto the progress of 
the Excbange itself, but the severa! committees, in their laudable 
anxiety to kecp the public amused, bave either hy themselves or their 
frie xd», appropriated the site to a temporary shrine of Pasquin. 

ly, some wag amused himself with a caricature representing the 
site to be let, natil wanted, for a Royal Exchange; but now we are 
indebted to the joint Gresham Committee for a much better burlesque. 

At the head of our article will be found the announcement on what 
terms architects can obtain the necessary information; and that fur 
the modest disbursement of a sovereign, they cau have a lithographed 
plan of the site, and the printed particulars. The modesty of these 
ternis cannot be sufficiently lauded, for we doubt if even any print- 
seller could have contemplated such profits of more than cent. 
per cent. At any rate, for 50/. a thousand copies of the plan 
night have been struck of, und as many of the proposals; and 
wupposigg, all these to have been applied for, still it would have made 
but 304, The Gresham Comittee, bowever, ** a poor but bonest man, 


my Lord" could not afford the expenditure of such a sum, and still less 
could it resist the temptation of pocketing the difference from the 
two or three hundred competitors, ` 

The paltry meanness of such a shabby imposition is as contemptible 
as it is dishonest, and it is equally a gross dereliction of public duty, 
and an offence agaitst the conventional laws of common courtesy. Do 
not the members of the Gresham Committee know, that instead of cone 
ferring a favour that they are certainly cutailing a heavy expense 
upon nincty-nine out of a hundred competitors? or can they consider 
theiuselves as acting with common justice towards ‘persons who are 
already exposed to a heavy outlay? Many individual architects will 
be put to 4 much greater expense than the Gresham Committee merely 
in preparing their drawings, independently of the loss of time consc- 
quent upon their attention to them. There are sacrifices inade it is 
true for a personal object, but still as certainly conducive to public 
advantage, and almost ns incontestibly productire of individual loss. 

The commodities supplied for this nefarious bargain are ad- 
mirably in keeping with its other dctails, and are as remarkable for 
their incompleteness as they are for their worthless character. There 
are uo sections of the stree:s or sewers in the neighbourhood, so as 
to show the depth necessary to go for foundations, and no information 
as tu the comparative heights of the neighbouring buildings, which 
must exercise an important influence on the design. To an architect 
in the country these must be serious impediments, and the very forme- 
tion of the site is beset with sufficient obstacles not to require the 
intervention of wore. The Globe lusurance-office, however new, 
ought to come down, so as to leave the site unrestricted to its present 
bag-like appearance. It may be very doubtful also, whether the site 
selected for the perspective vicw is positively the best, and whether it 
might not have been preferable to have made the elevation fronting the 
Bank the principal fagade. 

We regret tosee that this print-sbop is set upin a place where last of all 
we should have expected to see it. It is melancholy that one of the 
most respectable members of the profession, also a Vice-President of 
the Architectural Society, should have allowed himself to be made the 
medium in furthering such an insult and an imposition. It was his duty 
towards the profession, so far from fostering such a job, at onee to have 
resisted it, and to have denounced to the Committee such a barefaced 
insnlt to his brethren. 

We think that there is a laxity in the operations of the Royal 
Institute of British Architects, or, taking such an interest in competi- 
tion as they assume to do, they should have been more active with 
regard to this edifice, Uniting umong themselves many of the most 
eminent architects of the empire, they ought to take a decided part in 
the regulations of competitions, on which, by the bye, their last report 
is by no means satisfactory. To exercise a beneficial influence on 
public opinion they must be more decided ; and one of the best steps 
they could take on the occasion of a competition, would be to send a 
deputation to the Managing Committee to effect a proper arrangement 
of the manner and terms of competition. 

Below, we give a copy of the regulations of the Gresham Committee, 
and at our office inay be seen a copy of the plan froin which any mem- 
ber of the profession is at liberty to take a tracing. It will always be our 
eudeavour to resist proceediugs injurious to the profession, from what- 
ever quarter they come ; [and we call upon our readers to show an 
equally strong oppositien to an attempt at imposition so barefaced and 
80 iniquitous, 


Resolutions of the Gresham Committee, as Instructions to the Architects. 


1. That architects be invited to offer designs for the re-building of the 
Royal Exchange in general competition, and that premiums be offered for 
three designs adjudged by the committee to be the best, 

2, That the lithographic plan shows the site approved of by the Lords of 
her Mejesty's Treasury, and that & copy of such plan, with tbe resolutions 
and instructions, be given, on the payment of one pound, to any architects 
wishing to furnish designs, on his applying at the office of the Gresham 
Trust, Mercers? Hall. j . 

3. That the new building be of the Grecian, Roman, or Italian style ef 
architecture, having each front of stone ef a hard and durable quality, 

4. That the designs offercd by the several candidates must all be drawn 
to the same scale, viz., ten feet to one inch and a half, exhibiting the plans 
of each story, with an elevation of each front, and longitudinal and transverse 
sections, together with an interior elevation. That a copy of tbe lithogra. 
phic plan be also sent by eaoh candidate, drawn in Indian ink, to the same 
scale as the designs, and sbowiug correctly the outline of the proposed 
buildiug, the sito thereof tinted red, and of all adjacent buildings, in Indian 
ink; that all the drawings sent by each candidate shail be tinted with brown 
Indian ink only, and that no perspective drawings of the design shall be re- 
ceived, except two, which shall be taken from the aituatiens specified on the 
lithographic plan to be delivered to the parties, 
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b. That no model, sketob, perspective, or coloured drawisg (save two 
such perspective drawings as are described in the previous resolution) shall 
be received. 

6. That a specification be required to accompany each design, giving a 
geueral description of the building, and such other information as cannot be 
clearly shown on the drawings, stating also what stone or other materials 
are proposed for use in the different parts of fhe building, and specifying 
particularly the estimated expense of carrying the designs into exccution in 
the most substantial and complete manner in every respect for occupation, 
the expense not to exceed 150,000/, 

7. That no seal, motto, or other distinguishing mark be attached to any 
of the drawings or specifications, and that any drawing or other paper hav- 
ing such mark shall be rejected. 

8. That the designs be delivered at the office of the Gresham Trust, at 
Mercers’ Hall, on or before the 1st of August next ; that each design have a 
number attached to it on delivery, and that a corresponding ticket and 
number be giveu to the person delivering the samc. 

9. That a scaled letter be delivered with each design, containing the name 
and address of tlie candidate, the same to be returned unopened to unsuc- 
cessful parties. 

10. ‘That for tbe desigu to which the Committee shall award the first 
premium the sum of 3001 shall be given; that for the second design the 
sum of 2007. ; aad for the third the sum of 100/. The successful competitor 
to whom the first premium is awarded shall not be considered as having 
necessarily a claim to be entrusted with the execution of the work; but if 
not so employed, and his designs are carricd into execution, a further sum of 
5001. shall be paid to him—the Committee retaining possession of all the 
drawings for which the premiums have been given, : 

11. That if reasonable doubts should arise in the minds of the committee 
as to the practicabillty of carrying into execution the succeseful design for 
the amount of the estimated expense of the building, the committee shall be 
at liberty to call upon the party to give sufficient and satisfactory proof of 
the accuracy of the calculations, and to withho'd the premium and reject the 
designs unless such proof be furnished. 

12. That the following further instructions be adhered to by the arcbi- 
tects in preparing their design : — 

First—That no part of the several fronts is to be advanced before the line 
shown in the lithographic plan, and coloured red, the samo being considered 
as the extreme projection of the stone-work at thu level of the pavement. 

Second—That the basement of the building be appropriated to vaults, 
cellars, strong rooms, &c. 

Third—That the ground-floor be appropriated to shops or offices, so far as 
the same can be adapted tothe design. 

Fourth— That eacb part of the building proposed to be held as a distinct 
tenement is to be completely separated by brickwork or other materials 
equally fireproof from every adjoining part, on either side, or above er be- 
neath it. 

Fifth — That the area or space for the meeting of the merchants and others 
be about 20,000 superficial feet, of which about 7,000 be open. 

13. ‘Phat the statement annexed hereto of the proposed dimensions of the 
rooms and offices, &c., required, be adhered to in the designs; but as the 
several measurements whicb have been given are stated with a view of 
affording a general guidanee to the architects in preparing thcir plans, not 
restricting them to the precise dimensions given, the architects will be at 
liberty to suggest such forms for cach room, office, &c., as may appear to 
them most convenient, observing that the superficial areas should not be 
less than the sizes specificd. They are also to provide in the remaining 
portion of the building as many additional offices as possible, to bc let as 
distinct tenements. g 

The following rooms and offices are required :— 


ft f. ft. ft. 


One room 125 by 40 : Two rooms ......... ench 19 by 14 
One do, .. 60 by 16 ! One room .... es. 60 by 30 
One do. ...,,,........— 94 by 60 | One dù. c.rsceccerncee e 40 by 20 
One do, ........... 38 by 32 | Two rooms ..... each 19 by 15 


In addition to the above, not necessarily on the same story, one room, a 
kitchen, and a bar, containing togetker about 2,300 superficial feet. 

The above is exclusive of a staircase, or staircases, lobbies, landings, watcr- 
closets, urinals, washing-rooms, walls, and partitious; also strong rooms on 
the basement. 

Tne following rooms and offices are further required : — 


ft. ft. ft. ft. 
*Oneroom ........ 50 by 24 | One room sesssesseseresee 30 by 20 
* One do. 10 by 10 | One do. .....-. + 16 by 20 
* One do. 15 by 30 ! One do. .... ee. 15 by 20 
*Onedo. sss. 21 by 20 ` Four rooms 7. each 13-6 by 13 
*Onedo. ................... 15 by 12 #One room ....ccceceeeee 10 by 10 
*Onc do. 40 by 25 ' One do. ....... .. 16 by 20 


One do. 15 by 20 *Onedo. .......... ». 17-6 by 20 
One do. 15 bv 20 : One kitchen... 12 by 10 
One do. : 20 by 20 , Onc room .. see 15 by 12 
One do. sssrercccsersscoos 28 by 20 *One do. ssesssssseesessee 25 by 10 


Those marked * not necessarily on the same story. 

The above is exclusive of a staircase or staircases, Jobbirs, landings, 
water-closcts, urinals, washlng. rooms, walls, and partitions; also strong 
rooms on the basement. 
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The following rooms and offices are further required :— ~ 


ft. fi. ^ fe d 
One room  ... 50 by 30 ' One room ses cese 30 by 21 
One ditto ........ 21 by 20 ' One ditto 
Two ditto see 30 by 21 ! One ditto sess 
Oneditto |... 35 by 21 ' One ditto ............. e 29D by 18 


In addition, three waiting-rooms, water-closets, and washing rooms, 

The above is exclusive of a staircase, or staircases, lobbies, landings, arivals, 
walls, and partitions; also strong rooms on tlie basement. 

14. All designs will be excluded from the competition which are not iu 
striet conformity with the preceding instructions in every respect. 

N. B.— The architect of tbe Gresham Trust and his partner do not intend 
sending in any design. 


RAILWAY, CANAL, AND ROAD TRAVELLING IN FRANCE. 


The current estimates of the French Board of Works, which amounted 
to 40,000, 000f.(1,600,000/.) in 1831, were raised to 15,000,000£, (1,500,000 
in 18397. This very considerable sum is devoted to the maintevance of the 
roads, bridges, and canals, An enginccring overseer, whu is attached to 
the adininistration of cach department, directs and manages the works to 
which the money is applied. Besides these current estimates, a law, pased 
in 1833, gave rise to a vote uf extraordinary supplies for publie works, 
which provides for the more important repairs, the completion of uudes- 
takings still unfinished, and the construction of new lines of communication. 
This additional vote, which has been increased by similar laws, passed in 
the years 1835, 1836, 1837. and 1438, has now reached as large a sum as 
350,000,000f. (14,000,0007. sterling.) Out of this fund the Chambers have 
granted 27,000,000f. for the improvement of harbours ; 64,000, 000f, for the 
amelioration of the river navigation; 63,000,000f. for the completion of 
canals began in 1832; to which has been added a vote of 85,000,008, fora 
lateral canal to Garonne, between Toulouse and Bordeaux, and a junction 
canal between the Maine and the Rhine; lastly, the high roads have 
obtained a grant of 107,000,000f. The conseils-gencraux m the varius 
departments have voted for the extension of the departmental roads net 
less than 60,000,000f. When the works now undertaken, and in progres, 
are finished, there will be in France nearly 8,000 leagues of high reads of 
the first class (routes royales), 8,300 lengues of high roads ot the second 
class (routes departmentales), and 850 leagues of canals, An unbroken 
line of internal navigation will be opened from Havre to Marseilles, and 
from Strasburgh to Havre. The principal deficiency in the means of con 
munication in France is cclerity. The stcam-boats have great difficulty in 
ascending against the stream of the larger rivers. "he only canal ou which 
the system of fly-boats has been borrowed from the Scotch and English 
canals, or, at least, borrowed with success, is the Canal du Midi, from 
Toulouse to Cette. The mails, indecd, are transported atan average speed of 
three leagues an hour, ‘The usc of the telegraph is confined to the busines 
of the Government. The railroads which have been executed, up te the 
present time, are inconsiderable, and the railroads at this momentin 
execution are fur very short distances, their whole united length not exceeding 
furty four leagues. 


CALEDONIAN CANAL. 
Copy of Mn. Warxer’s Report to the Board of Treasury. 


Instructions.--]n compliance with the instructions contained in your lener 
of the 28th December 1837, after the accident to the lock at Fort Augustus, 
I proceeded without delay to tbe Caledonian Canal early in January ; and, 
after passing through the Crinan Canal in company with. Mr. John oe 
who bad met me by desire of the Commissioners, J surveyed tho line o 
the Caledonian Canal with Mr. Gibb and. Mr. May, the resident engineer 
and superintendent of the canal. While upon the survey I wrote tav 
letters to Mr Spearman, to inform him my opinion tbat ne immediate danget 
of magnitude was to be dreaded from the state of the works at ibe west ent 
of Loch Lochy, or from the accident at the Fort Augustus Locks, io repar 
which, in a temporary way, orders were given. These repairs have noce 
been exccuted, so that the recess wall that gave way is now as scoute as i 
other parts of the lock for the purposes of the present limited traffic. i 
also requested Mr. May to take such measurements and surveys, 8s n 
enable an estimate to be made of the works that appeared to me eer 
for the repair or for the completion and improvement of the canal, an i 
make certain inquiries as to the extent and nature of trade by whieh t} 
canal, if completed or improved, might be used, to enable me to report reat 
fully to the Lords Commissioners of the Treasury on all the points 
your letter. £ as 

Since my return from the nortb, I have beeg in constant communi ioe 
with Mr May, who has notwithstanding the extreme severity of the wea i 
been most diligent and rerseveriog in his surveys. On these being T 
pleted, we met in Edinburgh, and went into details of measurements | k 
estimates. It is now my duty to report my opinion on the various ee 
with estimates, dividing the consideration, as directed by you, into 
hends ; viz. 

“Ist. The repair of the lock injured by the late accident, and such farther 


works as may be necessary to avert inundation. : 
“gd. The improvement of the canal, by rebuilding what may le apt 
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beaded to be defective in its original construction, altering the depth, pro- 
curing tow-vessels, and other measures not urgent, however important." 

I shall adhere to this division as closely as I can, premising that the two 
subjects are 30 connected and so blended with each other, that it will be very 
difficult to draw the line between them. 

Un the 8th. February I also received from Mr. Spearman instructions to 
report such information as I had in my recent survey collected on the 
subject of the navigation of the Crinan Canal; and, in conversations with 
that gentleman, I have been requested not to confine my report strictly to 
the points above stated, but to embrace any information respecting the 
Caledonian or Crinan Canal which I might be in possession of, and which 
1 might think likely to be usefal, when the general question of the canal 
shovid come to be considered by their Lerdships. 

The gencral history of the Caledonian Canal, with its objects, difficulties 
and defects, are very ably stated in Mr. May's report of 1st November 1837, 
addressed to Mr. Smith, secretary to the Commissioners, and in Mr. Smith's 
jetter to the Chancellor of the Exchequer, dated 22d December 1837. These 
are most important and useful documents, the facts of which I found fully 
confirmed by my survey. The principal defects there referred to nre, how. 
ever, chiefly in the original schemo and construction of the canal, which 
lave therefore, with the danger attending them, existed from the time of the 
canal being opened. 1] name this as a reason against any very sudden alarm ; 
although T fully agree in the necessity for prompt measures of security, in 
which the canal is certainiy defective, probably from the great excess of cost 
above the estimates, tbe consequent loss of time, and the difficulty of obtain- 
ing funds for the purpose previous to its being opened, all of which are 
fully stated in Mr. May's report. 

: SURVEY FIRST DIVISION. 

West End Culverts.— Beginning from the west end, the first danger arises 
from the culverts made between the Bannavie Locks and Gairlochy, a reach 
of six miles, to carry the mountain floods under the canal into tbe river 
Lochy. The masonry of these is certainly very rough, but they are altogether 
in a better state than I cxpected from Mr. May’s seport, the lcakage 
through the work Leing very small and partial, when, however, the scrious 
effects of a failure in one of these culverts, which would empty the reach of 
water, is considered, their perfect security, as the locks at present are, is most 
important. 

Gairlochy Lock.—At the head of the reacb is Gairlochy Lock, which has 
the important office of keeping up the waters of Loch Locby. This lake 
contaius an area of 6,000 acres, the water of which was raised 12 feet above 
its uatural level for the purpose of the canal ; in its ordinary state it is 6 to 
7 fect, and in times of great floods 10 to 12 fret, above the present level of 
the canal in the reach below. If at this time any of the culverts were to 
give way, so as to empty the reach, an addition of 16 fect would be added 
to the pressure Upon the gates of Gairlochy Lock, making a vertical head of 
26 to 28 feet, which would, to say the least, place them in danger, and if 
they should then give way, the contents of the lake, for a depth of 27 feet, 
would be discharged upon tbe valley of the Lochy, the general surface of 
which is much below the level of the canal. The destruction of the canal 
works, and of property, and perhaps life, would be very great, and there- 
fore the importance of securing the culverts, particularly as the works of the 
Gairlochy Lock are by no nieans in the best state. But my decided opinion, 
in which Mr. May agrees, is, that the renewal ofthe culverts would be but a 
partial remedy, and that complete security cannot be obtained here but by 
another lock at the entrance of the lock to the eastward of the present lock. 
By this means alzo the trade of the canal, which, with one lock is liable to 
be entirely stopped by any accident that would prevent the working of any 
one of the gates, would be secured. As things now are, a ship or steam- 
vesel coming up to the lock with any way upon her, and striking the gates, 
wight produce this stoppage of the canal for a considerable time, and incur 
danger, as tbe dependence must then be upon one pair of gates. Con- 
sidering afl circumstances, I think it fortunate that this has not happened 
ere this time. I was delayed some time in my passage through the Crinan 
Canal by a ateam-boat having, in the course of the preceding day, run 
Amt aud scrionsly damaged one of the gates: a similar accident to one of 
the Gairlochy yates might have very serious consequences. When at Gair- 
lochy, advised Mr. May, as a temporary precaution, to stretch a strong 
chain seross the lock at each cnd; this bas to be lowered to enable vessels to 
pest, but, when drawn up, stops the vessel before she gets to the gates. The 
estimate of this lock, with the dams and other works, is 15,9507 If 
executed, the culverts in the reach below may, with a little repair, be left in, 
as the failure of one of them would then be confined to the discharge of the 
water in the reach of six miles. 

Waste Weir for Loch Oich.—A better provision for letting off the flood 
waters of Loch Oich is the second work required for preventing danger from 
inundation, In the flood of November 1834, the water rose 7 feet 3 inches 
above the 20 feet water-mark of the canal, or 15 inches above the gates of 
Aberebalder Lock at the east end of the lake. An extension of the length of 
the waste weir, and widening the passage for the waters under it, is all that 
wil be required; and then the present weir can be raised, so as to prevent 
con 9f water through it in droughts. Tbe expemse of this will 

Fo Avgastvs Locks are next in order. The masonry of the five locks 
in general very bad, but only the lower lock comes strictly under the 

prevent consideration. To repair it, a dam will be requisite against Loch 
Ness, the sill of the lower lock being 15 to 20 feet under the water of the 
lake, and then the opportunity should be taken to repair the second lock 


also. I calculate on taking down to the bottom and rebuilding the recess 
wails, renewing the segments and other works, which will amount 
to 7,5901. . 

I think the above are all that come ander the bead of preventing damage 
or inundation, without reference to the mere stoppage of the canal, which 
would be the consequence of a failure at any of the Fort Augustus Locks, 
and from which, owing to the defective masonry having strained and injured 
the gates none of them are by any means secure. 

The collected amount of the first division is 24,8271. 

In the above, and in all that follows, I bave calculated upon the avail- 
able and standard depth of water being only 17 feet, which is less by 3 
feet than the original design. To obtain 20 feet would be a work of enor- 
mous magnitude, difficulties and expense, and would much increase danger, 
without by any means a compensating advantage. A laden vessel of 38 
feet benm (the available width of the locks) does not draw more than 18 
feet, and 17 feet is sufficient depth for a ship of 400 to 500 tons,* and few, 
if any ships in the Baltic or American trade exceed this size, 

SECOND DIVISION. 

Finishing Canal and remedying Defects. — With the expenditure of 
24,8271., for averting inundation, and for the repair of Fort Augustus Lock, 
the canal will still be left in a very unfinished state, liable to stoppages, incon- 
venient for business, portions very leaky, and many of its works much out 
of repair. All these, however, come more properly under the second head, 
of “finishing the canal, and remedying what is defective in the original 
construction," which come now to be considered. These, though not urgent 
as respects security to the country, are most of them essential if the canalis _ 
to be kept open, and to prevent still greater expense, which will be the 
effect if the repairs be delayed. With the present disadvantages, imperfec- 
tions and want of convenience, it is rather to be wondered that there should 
have been cven the trade there has been; and the fact of there baying been 
even a small trade, certainly goes to prove what there would be if the canal 
were finished, and convenience given. f a . 

In explaining the particulars of the works required, it is so very difficult 
to separate repairing and finishing from improvements, that tbe better 
way may be to state the articles in detail, as I have taken them, with the csti- 
mnte of each : thís will also afford information as to what is the nature and ex- 
tent of the repairs, and what appear to me to be required in the way of im- 
provements, to render the Caledonian Canal complete and convenient for as 
great a trade as cnn be carried on upon it, : 

The repairs, improvements and machinery as detailed, amount to 104,490/, 
and with this expenditure I 'consider that the canal will be complete and 
proper for work as originally proposed, and combining additional anfety, but 
with the difference of 17 feet in lieu of 20 feet depth. : 

Steam Tugs.—As yct I have included nothing for steam-tugs, which, 
although no part of the original plan, appear to me quite indispensable for 
the proper working of the canal, as respects either the accommodation to trade, 
or the probable chance of a return for the great expense incurred iu its 
construction. PRESENT DIFFICULTIES, 

Lakes.— One of the temptations to make a canal at all, and particularly of this 

size, from Loch Eil to the Beauly Frith, was the appareat facility 
afforded by the three lakes, which lie in almost à continuous line, and are for 
the most part of ample width and depth ; viz., Loch Lochy, 10 miles ; Loch 
Oicb, 4 miles; and Loch Ness, 23} miles; together 37} miles; thus leaving 
of the whole length of 604 miles only 23 miles of canal to make. That 
the cost of making thc canal bas been much reduced, probably more tban 
half, by the Jakes, cannot be doubted; but it is equally apparent, as fully 
stated in Messrs. May and Smith's reports, tbat they are now great hindran- 
ces to the passage of vessels. From lying in the trough or hollow between 
two ranges of mountains, the wind blows always parallel to the line of the 
canal, so as necessarily to be a foul wind in one direction. From the rocky 
nature of the banks, and their crooked irregular shape, tracking through tbe 
lakes is impossible. The width of Loch Lochy and Loch Ness is sufficient 
for vessels of about 100 tons to work when once fairly in the lakes, but there 
is a grent difficulty in warping against a strong head wind to reach tbis, and 
great danger also from the rocky shores in case of a vessel missing stays. 
Therefore, working or tacking tbrough the lakes is seldom attempted, and 
the consequence is, that the passage of GO miles, which, were tracking 
practicable for the whole length, might be accomplished gencrally in three 
to four days, often takes as many weeks; cven à month is not unusual, and 
cases of five weeks have been known. The evil is increased by the westerly 
winds which prevail for eight or nine months of the year, aud are opposcd to the 
direction of what ought to be the greatest trade on tbe canal. To prevent 
passage of vessels proceeding from the east to the west end, which the is 
delay, sometimes three or four months, of going through tbe Pentland 
Frith and round Cape Wrath during tbe westerly winds, was one of the prin- 
cipal objects of the canal, which is thus in a great measure defeated. When 
I was upon my survey, sevcral vessels were waiting for a change of wind at 
the east end of Loch Oich, and another number at the east cud of Loch Nese, 
none of them above 135 tons burthen. 


* The late alteration in the measuring for register has tended to reduce the depth 
of British ships built since the passing of the Register Act. 
yw 
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yence of tbe great length of the report, but we will endeavour to give it in the next 
Journal. —Evirox. 
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drawback upon the use of the canal. This arises partly from the excavation 
of the canal never having been completed, partly from the weirs at the ends of 
the locks not being sufficient to support the depth of water, and partly from 
the great leakage in parts of tbe canal. Mr. May states that 1] feet in the 
navigable parts of Loch Oich, and 12 feet in portions of the canal connected 
with Loch Ness and Loch Lochy, is the depth after a continued drought. Last 
winter was an extreme case, and as the canal was shut up by the ice, there was 
no practical evil from the above cause. The water in Loch Oich on that 
occasion sunk to 5 feet, and Loch Ness to 11 feet, which evidently shows the 
want of a weir to support the water. I bave already named that the reach 
above Muirtown Locks requires the discbarge of 10 sluices, which is 24,000 
cubic feet per minute, to supply the leakage of tho bunks: so great a leakage 
is perhaps unknown in any other canal navigation; it forms no mean river of 
itself as it flows by the side of the river Ness, claiming an equality even in 
ordinary times, and in short water time the leakage much exceeds the river. 
The sinking of Loch Ness leasens the supply for this leakage, and the canal 
sinks in consequence. This diminution of depth is objectionable, also by 
bringing the ships in contact with the rough banks, and injuring the sides, 
particularly of large vessels, if coppered. 

Notwithstanding all these disadvantages, Mr. May states that the delay in 

going round the northern coast is sometimes such, that there have been cases 
of vessels having come south and gone through the canal after trying for weeks 
in vain to make the roundabout passage. is, however, and that there is an 
trade in the canal, is proof, not of the canal being good or convenient, whic 
certainly it is not, but that the ether passages, the shortest of which is 200 
miles longer than the canal, are from their length, and the dangerous naviga- 
tion, most desirable to be avoided; and the fair inference from this alone is, 
that if the canal were in a good working state, a much greater proportion of 
the trade between the two sides of the island and Ireland would use it. 
Trade upon Canal.—The average of tonnage passing tbrough the canal, ex- 
clusive of steam-boats and local traffic, has been about 25,000 tons per annum, 
without much increase or diminution, during the last ten years: its increase 
has been checked by various unscasonable interruptions uring that period, 
caused by the im erfect and unfinished condition of the works, similar to what 
recently occurred at Fort Augustus. 

From the accounts collected by Mr. May of the trado of several ports it 
would appear that the present traffic on the canal is not probably 2} per cent. 
of the wholo trade going through the Pentland Frith; and, from what has 
been seen, the canal is not capable, in its present st ite, of receiving vessels of 
any considerable tonnage, which, indced, never attempt it. — During the last 
seven years, only one vessel of 240 tons has made the passage. 

Revenue.—-The gross reccipts of the canal have not exceeded £2,500 since 
the rates were reduced from a halfpenny to a farthing per ton per mile;. the 
expense of repairs, working, and superintendence, have exceeded £3,000, an 
amount which is considerable for the trade done; but it is to be observed, that 
the expense is increased by the bad repair and unfinished state of the works, 
that the canal works are made for a trade of much larger vessels, and that the 
expense of them is almost the same as if such vessels, to ten times the present 
number, were to pass. Ifthe works were finished and put into good repair 
the expense would undoubtedly be lessened. 

If, therefore, the canal is to be kept open at all, I think there is no doubt as 
to the propriety and policy of doing the repairs and finishing, which it has been 
seen amount to £129,317, great as this sum is; and I bave as little doubt that 
the effect would be very much to increase the trade, probably beyond what at 
present there is an idea of. 

Steam Tugs.— After all the finishing and repairs are done, still the heavy 
disadvantage of the lakes will remain, and vessels must wait, as now, for a 

erfect calm or a fair wind. Indeed, the larger the vessel, the more this ob- 
jection operates, and the only complete remedy for it, as respects either the 
accommodation to trade, or the probability of a return for the great expense 
incurred in the construction of the Canal, is the using of steam-tugs; so 
much so, that did we not know of the Canal having been projected, and even 
begun, before steam navigation was introduced, it would be difticult to suppose 
that steam tracking was not in contemplation, so defective and impertect is 
the Canal without it, owing to the lakes, which are, on the contrary, great 
advantages with it. To make the establishment proper, I think three steam- 
vessels should be calculated on for the Canal, viz., one for Loch Lochy of 40 
horses power, for Loch Oich of 40 horses power, and one for Loch Ness of 
50 horses power. Two of these might be sufficient, but not so well as three; 
&nd in case of one of them being out of repair, the third would be useful to 
take its place. The eapenso of these, with coal.sheds upon the Canal, may 
be taken a£ 7,200/.; the expense of supporting and working them, supposing 
they are kept pretty fully at work, Mr. May cstlmates (from the experience of 
which ho has furnished me with the details) at 1,000} each per annum, which 
would be a very large addition to the ordinary current expenditure. To do 


full justice to the navigation, and add to the certainty of despatch, there 
ought also to be a steamer in the Murray Frith, to bring vessels from Fort 


George to the castern entrance, and from Corran Ferry, or even the Sound of 
Mull, to the western entrance. This would require an additional capital of 
6,0001., and incur an addition of 2,000/. to the annual ontlay, but the accom- 
modation would be most complete. 

Gross Amount..—Thbe amount for steam tug-boats, with 10 per cent. for 
contingencies, added to the repairs and improvements before stated, make a 
gross amount of 143,8371, or in round numbers 150,000/,, for putting th 
Canal in comple repair, making it proper for all vessels of 38 feot beam ai 
17 feet draught, providing machinery and utensils, and also a lete estab- 
lishment of steam-togs. Probably a less number of steam-togs might do for 
a trial, and would be catremely useful; but 1 bave thought better, in this as in 
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the other items, to take what I consider a ful! amount, With these improve- 
ments and additions, the passage from Fort George to the Sound of Mul! 
might generally be depended on to be made witbin four days, and certainly, 
even in foul weather, within a week. 

Discontinuing Canal Passage.—And now the question presents itself, 
what, under present circumstances, is best to be done? Ought the narigation 
of the Canal to be discontinued? If so, this might be done either by keeping 
up the works, or destroying them. The former would require nearly the 
same establishment for preservation, and watching for the sccurity of the 
country, as with the trade; part of the repair I have calculated on must be 
done, and an annual repair afterwards wouid be indispensable, all without any 
income. The other plan, viz., the permanently stopping up or destroying of 


- tho works, would require dams and outlets to be made, pe:manent bridges to 


be built, the locks filled up or fenced, other works done, and compensations to 
be made, which it is extremely difficult to calculate, and which, as Mr. May 
states, might equal in amount the expense of a proper repair, to say nothing of 
the public inconvenience and the breach of faith which such a proceeding might 
involve. Might, then, the works necessary to prevent inundation and the 
minor repairs be done, but the Canal left in its prescnt unfinished and imper- 
fect state, with its present inconveniences? This would, in fact, be continuing 
the system which has existed since tho Canal was opened, but which could ng 
be continued much longer; and, as the works are yearly becoming worse, 
some general repair must at once be done. The want of funds baring probi. 
bly obliged the Commissioners to expend as little as possible, the defects bare 
been allowed to increase, and, in the course of a short time, it would be fond 
that to have faced the repairs and done them properly would have beens 
cheaper plan. Certainly there would be no absolute necessity as respects secu. 
rity for adding to the present depth, or for other improvements; but on refer- 
ring to tbe detail I have given, I find that only ubout half of the whole sum 
(exclusive of the steam-tugs) can be placed to tho head of improvements; 
and | am opinion that, as respects the convenience of trade, or evea strictly as 
a question of expenditure and revenue, the finishings are worth doing alooy 
with the repairs ; and both, be it observed, can be done cbeaper at one tine, 
when the water is out of parts of the Canal than piecemeal. Here I take the 
opportunity to state that, to do the work effectually, or near the estimate, a 
season would be necessary for preparation, making plans, entering into con- 
tracts, and getting castings and materials to the ground through the Canal, so 
as to bring the necessary period of interruption to the navigation within the 
shortest practicable limits. 
BUCCESS OF CANAL. 

General Opinion.—The original objects for making the Canal are well 
known. Some of them, as giving employment to the Highlanders and pre- 
venting their emigration, it has eflected partially. Iu improving the value of 
estates through which it passed, and that district of the country generally, it 
has, with tho excellent roads and inns, proved highly beneficial, particularly 
since the introduction of stoam-packets, which ply regularly twice a week to 
and from Inverness and Glasgow, through the Canal, As a facility for trade, 
in preventing the long passage through the Pentland Frith and round Cape 
Wrath, it has hitherto been a failure. This is not, however, if steam is inclu- 
ded in the consideration, to be ascribed to the design, which bas never yet bed 
a fair chance, the works being incomplete and imperfect in tho way ] bare 
stated. If the Canal were completed, even to 17 feet water, and steam-togs 
stationed upon it, my decided opinion, from all I have seen and have beca 
able to collect, is, that the Caledonian Canal will prove a most useful and im- 
portant public work, for the general coasting trado of the Kingdom, and for 
the trade between the Baltic and the west coast, including the Clyde, Liver 
ool, Ireland, aud for vessels bound to America from the castern ports of the 

ingdom. When it is considered that, in the one case, there may be almost a 
certainty of the vessel making her passage without danger, and with but little 
wear or tear, from the Murray Frith to the Sound of Mull, within a week in 
any state of tho weather, unless when the Canal is frozen, in place of the dan- 
gerous passage of 300 miles by the Pentland Frith, which varies in time from 
a week te three or four months, with an insurance which, if the cargo bo of 
much value, would alone do much more than pay the Canal rates, and with the 
expense of lights, there can, I think, be little doubt of the fact being as! 
have stated. Taking the present rate of one farthing per ton per mile the 
Canal charge upon a vessel of 200 tons is about 187., which is from two te 
three days of the wages, provisions, wear and tear, &c., of a vessel of that 
size; and if the average difference of time between going round the nors 
coxst and through the Canal be taken at ten days, as was stated ín evidence, 
and is probably nearly correct, wages and wear would amount to threo times 
the Canal rates, independently of the risk, the detention of tho cargo, uncer- 
tainty, &c. In some cases, as in sowing-linseed from the Baltic for Ireland. 
&c., tho detention is so great, that the sowing season is entirely lost, Iam 
informed that the losses to the merchant, as well as to the Irish farmer, 
through want of good seed from this causc, are considerable, 

On the subject of insurance I subjoin a letter from Mr. Alderman Pirie, of 
London; by this, it appears that the difference of insurance between tbo 
Canal and the Pentland Frith may be takenat 20s. per cent. on an average. 
This, upon a ship of 200 tons burthen, the value of which and cargo (whkb 
in Mr. Pirie's opinion may be taken at 6,500/.) makes the saving of insurance 
alone on such a ship and cargo 65/. 

A letter from Messrs, James Miller and Son, Leith, to Mr. May, on tho same 
subject, ls also annexed ; by this, the return of premium on going through tbe 
Canal is stated at about half the above only. 

The lights form another item of difference, but less considerable. A ship 
passing through the Pentland Frith has to pay the following lights; ih 
Pentland Skerries, Dunnet Head, Cape Wrath, Idand Glass, Burra Hes) 
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nd Skerryvore; each one halfpenny per ton, if British, or Id. per ton if 
ortign. By passing through the Canal there will be only two lights to pay, 
dz Tarbet Ness and Lismore ; being a saving of 2d. por ton, if British, and 
H. Taton, if foreign. 

In case of war, and the English Channel being infested by steam privateers, 
be catal will afford a passago of comparative safety for the trade between the 
West Indies or America, and the east coast of Great Britain. 

] have not said that the Caledonian Canal is, as a money account, ever to be 
, profitable concern, but that it will be a useful public work; that bei 
nade, there appears to me no alternative but to finish it; and (this granted 
bai to finish it properly will be, even as n money account, the proper course to 
dept. The time, however, may come, and may not be very distant, when, 
yen as a money speculation, it will appear in a very different light from the 
wesent; this partly from the increase in the quantity of tonnage, and partly 
rom the rate. The act allows 2d. per ton per mile, the present charge is a 
arhing; to raise it without affording increased facilities, would reduce the 
rade, but with better accommodation; the facts I have stated would justify an 
dition to the rate. 


The Forth and Clyde Canal is a parallel canal, and in some degree a parallel 
ase, although comparatively small, the locks being only 20 feet wide, with a 
leptb of eight feet; it is therefore suited only for small craft under 100 tons. 
This canal was opened in 1777, and was at work for 30 years before it paid 
sy interest. The tolls are charged not upon the tonnage of the vessels, but at 
rrious rates upon goods. On referring to the table of tolls, I find that by far 
he greatest number of articles is charged 2d. per ton per mile, which is the 
sighest rate allowed by the Caledonian Canai Act, or eight times the present 
rte charged upon the latter. The trade and profits of the Forth and Clyde 
Canal are now such that the shares which were originally £100, exclusive of 
wewnslated ME now £600 in the market. The accumulated interest 
apon the original e of £100, en, l suppose, at compound interest, 
woants to four times the original sum, but still shews the canal to be a pro- 
table investment. 

Mr, May bas, at my request, prepared a table of the to and from 
che enstera to show the extent of trade, a portion of which he considers 
vould be likely to use the canal; it is so great, that a small portion of it 
vould make the concern not only useful, but profitable. I dislike the appear- 
ng to calculate profite, which is not my department, and ought always to be 
received with caution, as a basis for any calculation. I would only remark, 
hat, at a halfpenny per ton, the rates upon 100 tons would amount to 
£12 10i; and that tons passing daily would produce a gross income cf 
115009 por agnum, without any material increase of the present outgoings, 
mt rather the contrary, if the works be put in repair. 

The limit to the number of vessels passing is caused by the eight continuous 
cks at Banparvie, near the west end of the canal, through the whole of which, 
mg to their being no chamber or passing. , & vessel must pass up or 
ioen before another can enter in the Opposite direction. This is a great delay 
md evil; its effects might partly be remedied by dividing the trade, the 
breading vessels one part of the day, the descending vessels the other part. 
À more effociual, but more expensive remedy, as respects money and water, 
would be making a siding or passing-place in the middle of the chain of locks, 
As, bowever, with its preseut imperfections, the locks can pass more than four 
tims the trade I have named, 400 tons per day, I have not included in the 
timate any thing for an alteration in these locks. 

W. G , Whose long and extensive mercantile concerns and general 
toowledge are well known, having applied to Mr. May to know if his vessel of 
290 tons, bound for Liverpoel, could be passed through the canal, was referred 
w me by Mr. May. After a conference at his desire, I requested Mr. Glad- 
‘tone to favour me with his opinion, which be has kindly done. His letter has 
pven we no reason to change the favourablo opinion I certainly have of what 
ihu c&gal is likely to be at a future poriod. It has never yet had achanoe, and 
Toomuder that all its bearings Mid. prospects are completely altered by the 
zucdaction of steam ; sọ that the evidence given previous to its formation, and 
much less its working, since it was opened, has but little to do with the present 


(ths rept concludes with some remarks on the stato of the Crinan Canal 
which we shall give in the next Journal.—EpiTos.] 


BLASTING BY THE AID OF GALVANISM. 
INTERESTING EXPERIMENTS ON BLASTING AT CRAIGLEITH QUARRY. 
(From the Edinburgh Advertiser.) 


On Tuesday, 26th of March last, a large party of gentlemen assembled in 
Cragleith Quarry, to witness some cxperiments on blasting by means of 
Rlranism, which were made at the request of the Directors of the High- 
lud and Agricultural Society of Scotland by Martyn Roberts, Esq. 

lt tas long been known that the ignition of gunpowder can be very cffec- 
tally produced by the application of the electric fluid; but Mr. Roberts 
ty cuceeeded in producing an apparatus for this purpose, which is simple 
^ +: structure, very portable, and which, above all, is easily managed. He 
tabo, in the application of this apparatus to blasting rocks, introduced 
"ns modifications of its arrangements, and effected great improvements 
2 ‘he mode of charging. r 

The apparatus consists of a small trough, about a foot in length, and four 
‘ches tquare on the end, and a battery containing ten pairs of plates. 
Aug the buttery runs a bar npon which a tin disc slides freely. This disc, 
Yina drawn to the end of the bar, touches another disc, and thus completes 


Qx exuwaiva between the opposite poles of the battery. To prevent aci- | 
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dents, the sliding disc is kept in the middle of the bar by means of a spring 
of coiled wire; and it is impossible to put the battery in action although 
sunk in the trough without shifting the plate along the bar to the opposite 
end of the trough. The copper wires which convey the electric fluid to the 
gunpowder are kept scparate during their whole course by a sheath of cot- 
ton thread, which is wrapped closely round them in the same manner as in 
the strings of & guitar, or as in the wire which stiffens the rim of a lady's 
bonnet. At their termination these wires are bent outwards, and their ex- 
treruities are connected by means of a fine stecl wire half an inch long, so 
as to form a small triangle, like the Greck capital delta. This triangular 
end is inserted into a small tin cartridge, and ignition of the powder con- 
tained in the cartridge is produced by the deflagration of the steel wire 
which connects the ends of the two copper wires. So rapid is the progress 
of the clectric fluid, that it is impossible to measure the interval of time 
which elapses between the action at the trough aud the explosion of the car- 
tridge. The cost of this apparatus is only about fifteen shillings ; and the 
price of the materials required for the solution is such, that a shilling will 
cover the expense of kecping the trough in a working state for months. 
The copper wire which, if properly shielded, may last for ycars, costs about 
one farthing for each yard. In applying this apparatus to blasting, Mr. Ro- 
berts makes the following arrangements :—In regard to the mode of charg- 
ing, which is perhaps the most important peculiarity of his method, he 
leaves a space of about one foot, containing atmospheric air, above and be- 
low the gunpowder; and thus obtains, over and above the effect of the gun- 
powder, all the power which the sudden increase of its volume produces; 
and thus the same effect is obtained from a smaller charge. He also inserts 
the tin cartridge into the heart of the charge of powder, and as the cartridge 
explodes at both ends, the gunpowder is much more instantancously ig- 
nited. Lastly, in tamplug, no vent-hole is left, as in the common system, 
by the withdrawing of the needle; but the tamping is pressed closely round 
the wire which conveys the electric fluid from the trough to the cartridge. 
When the tamping is completed, the battery is plunged into the trough, 
which js at the distance of 40 feet from the bore-hole, and may of course 
be removed as far as may seem desirable, by glving a small increase to 
the power of the battery if required, which Is easily effected by adding a 
pair of plates. The spring of coiled wire still keeping the tin dise in the 
middle of the bar, there is no risk ef an unoxpected explosion, a danger 
which occasionally happens by the too rapid ignition of a train or fuze in 
the common method of blasting. Every one having retlred, a person 
stationed at any safe distance, pulls a string, which makes the tin disc pass 
along the bar, and tle instant the connection of the opposite poles of the 


: battery is established, the exploslon takes place. We shall briefly detail 


the chief advantage of this new system of blasting, which we conceive to 
be as foilows :— 

1. Freedom from the dangers which alwoys attend blasting is obtained 
from various causes. In the common system, the fuse or train must be 
fixed at or very near the hore-hole, long trains being expensive and un- 
certain in their action; and accidents, from the too rapid burning of the 
fuze, are unfortunately very common. But in Mr. Roberts’ system, the 
person who palls the string which puts the battery in action, may be sta- 
tioned at any convenient distance. Jn the ‘present system, perhaps the 
most common source of accident is the withdrawing of the needle ; and 
this is completely avoided in Mr. Roberts’ plan. Lastly, there is less 
chance of failure, and when failure does occur, the bore-hole may be 
at once, approached without risk of accident, as the moment the string is 
slackened,.the action of the battery ceases. ^ 

2. The next advantage is, the great facility which this mode gives for 
blasting under water. This is oue of the most inconvenient, expensive, 
and uncertain of all engineering operations. Jt involves much trouble and 
expense in laying hoses for the train or fuse, which are destroyed every 
time ; and after all, there are, perhaps, three failures out of ten trials. All 
this is avolded by Mr. Roberts’ system, which is as efficient under; water as 
above it, and involves not one,farthing of loss under water more than on 
land, ; 

8. ‘The great advantage of a much more rapid ignition of the gunpowder, 
which incloses the cartildga on ali sides, and receives the action of the 
flame over the greater part of its surface at the same instant, gives the new 
system a great superiority. This is a most important element in the effect 
of the as its full force is thus secured. In the present metbod, on 
the other hand, tbe powder is fired from the top, and when hard rammed fre- 
quently burns away ip a series of smaller explosions, producing successive 
shocks, separated, it is true, by imperceptible intervals of time, but yet pro. 
ducing an effect greatly less powerful than they could bave done if concen- 
trated in one shock, so as to act simultaneously. i 

& There is sbsolutely no vent-hole in tbe mode of tamping pursued by 
Mr. Roberts, which mode cannot be applied to the present system of blasting. 
This is an important gain, the vent-hole being a decided ioss of power, 
which is well known to gunners, and to counteract which, the Turks are in the 
habit of eovering the touch-bole of their guns with a beg of sand the moment 
the priming is fired. 2 x n ; 

5. The advantage of enclosing a column of atmospheric air, as practised 
by Mr. Roberts, is obvious, for the forea exerted during its expansion is 
added to that of the gunpowder itself. What that expansion may be it is 
difficult to tell, as we have no good means of ascertaining the increase ot 
temperature which accompanies the explosion of gunpowder: but as the 
volume of atmospheric air is doubled for every inprease of temperature of 450 
deg. of Fabrenheit,the force produced by the expansion of the inclosed 


column of atmospheric air must form an important addition to the effect of 


yO 


the gunpowder, 
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G. It follows necessarily from what bas been said above, that the combined 
efficts of the instantancous ignition of the gunpowder, the absence of all 
vent-holes, and the expansion of the enclosed column of atmospheric air must 
cause a much greater effect than the explosion of the powder alone in the 
common system cen produce, and consequently that a great economy in the 
article of gunpowder must result, This is a far more important item in the 
expense of quarrying and roek excavation than is generally imagined by those 
whoare unacquainted with such works, Intheexcavation for the Philadelphia 
Water Works, for example, vearly 30007. were expended in gunpowder, and 
at the rock-cutting for the new approach to Edinburgh, by the Calton Hill, 
10002, was spent in this item alone. In granite quarries the powder for a 
single shot often costs 37. If the method of Mr. Roberts produces a saving 
of about two-thirds of the quantity of gunpowder required for blasting, as 
would appear from the experiments which were made on ‘Tuesday, some idea 
may be formed of the great economy which would follow on the adoption of 
the new system. 

7. The system of Mr. Roberts makes the simultaneous firing of several 
blasts casily practised : and in many situations where the removal of the men 
to a place of safety is difficult, this is an important advantage. 

The following details of the experiments made on Tuesday, by Mr.Roberte, 
are chiefly taken from the notes made by Mr. laverarity, of the Madras 
Engineers. 

No. |. Bore of the hole, 24 inches; depib, 3 feet; powder used, 2 lbs.; 
column of air left in the bore, only 3 inches in beight ; line of least resistance, 
18 inches ; the effect was good; the rock was much splintered, and some 
fragments were thrown into the air. 

No. 2. Bore of hole, 23 inches; depth of hole, § feet; balf the usual 
charge of powder used ; column ofair left, 2 feet in height ; effect enormous ; 
immense mass moved; few fragrocnta thrown into the air ; deep rents ali 
round, and large masses loosened. 

‘No. 3. Bore of hole, 23 inches ; depth 6 feet ; two-thirds of the usual 
charge of powder: column of air left 18 inches in height ; few fragments 
thrown into the air; but large masses loosened. 

No. 4. Dimensions of bole, same as the last ; charge of powder less than 
one-balf the usual quantity ; coiumn of air left, 2 feet in height; cffect'very 
geod indeed ; much rock loosened ; no fragments thrown into the air. 

No.5. Bore of hole, 2} inches; charge of powder, two-thirds of the com- 
mon charge; column of uir left, two feet in height; effect excellent ; about 
300 tons of rock supposed to be torn away; much rock loosened, and deep 
rents observable ; no fragments thrown up. 

Nos. G snd 7. No account of bore-hole taken ; powder, one quarter of 
tho usual charge ; effect of both was good, 

No.8. Experiment under water. In this experiment, 5 lbs. of powder 
were put into a bladder and sunk to the depth of ten feet under the surface of 
the water, in a deserted quarry, west of Craigleith. Tho string was drawn, 
and the effect was instantaneous; a duil red globe of light, caused by the 
explosion of the powder under watcr, was observed, and immediately there 
followed a cousiderable shock which was sensibly felt on the margin of the 
pool, at the distance of about 100 yards from the explosion; a mass of water, 
about 10 feet in diameter and 2 feet in height, shaped like a flat dome, rose 
above the surface of the pool, and immediately after it disappeared, the mud 
and burned powder boiled up from below like a cauldron. 

The Directors of the Highland Society in attendance, and all present 
were highly pleared with the complete success of the experiments, 


EXPERIMENTAL SUBTERRANEOUS AND SUBAQUEOUS EXPLOSIONS AT CHATHAM 
BY THE VOLTAIC BATTERY, 
From the Times of April 9, 1839. 


For several months past the Royal Engincers at Chatham, under Colonel 
Pasley, have been trying experiments in firing gunpowder by the voltaic 
battery, chiefly under water; and, afcer many vicissitudes of partial success 
and of failure, they have at last succeeded in bringing this process to as much 
perfection as it seems capable of—that is, to as much certainty as the former 
methods of firing mines in dry soil. They have repeatedly fired gunpowder 
at the distance of 500 feet, with their conducting wires either buried under 
ground or led entirely under the water, excepting a few feet connected with 
the battery, which in their subaqueous explosions was in a bost on the Med- 
way, the powder being lodged at the bottom of that river. In their subter- 
raneous explosion they blew np a field-work, and in one of their subaqueous 
experiments they blew to pieces a vessel representing a wreck, the fragments 
of which being of fir timber came up to the surface of the Medway imme- 
diately after the column of water thrown up by the explosion, On Saturday 
last they applied their voltaic battery to the blasting of rock under water. 
Two very large and heavy pieces of hard sandstone were each prepared with a 
hole three inches in diameter by a borer, after which a charge of three-quarters 
of a pound of powder was put into each, and the upper part of the hole was 
tamped by pouring in small fragments of broken stone round a cone fixed 
over each charge, in a new and ingenious manner, first suggested by Mr. 
Howe, clerk of the works of the Royal Engineer Estahlisbment, more than 
five years ago, which does not seem inferior in resistance to the common 
inode of tamping, but is much safer and far more expeditious. The con- 
ducting wires were led from each charge to the battery, which was placed on 
the cun-wherf, whilst the stones thus prepared and loaded were lowered 
down from a crane to the bottom of the river opposite, where the water was 
fourteen feet deep at the time. The first stonc, being of a compact form, 


was blown to pieces, and the rope sling by which it had been lowered, and 
which had not been removed, was broken. The second stone, being of 1 
more irregular shape, and much thinner, so that there wes not suficien 
resistance above and below the charge, was brought up by the crane after the 
explosion, which had only blown out the solid part of the stono-below the 
bottom of the hole, apparently without injoriog any other part of it. Another 
charge was therefore placed in the same hole, which was tamped both aber 
and below in the mode before described, and the stone was then sgam in 
down to the bottom of the river, and after firing this second charge, on being 
hauled up by the crane it was found to have been broken into three parts, 
one of which did not reach the surface, whilst the other two, being still held 
together by the slings, after being raised nearly to the level of the whist, 
separated from each other, snd fell to the bottom. One of these charges ex 
contained in a tin cylinder fitted to the size of the hole, the two others in 
canvass bags of the same form covered with waterproof composition. Ther 
last experiments, which like several of the former, werc witnessed by a gm! 
number of spectators, chiefly military, have proved that the voltsic battery 
may succeed for blasting rock under water, as well as for blowing wrecks t 
pieces, and in the former supposition the holes in the rock would be formed 
and the charges placed by means of the diving-bell. 

The results of this course of experiments may be of great importance, e 
pecially for defensive military mines, heeause the voltaic battery affurds the 
only possible means of firing several such mines, not only instantaneoudly but 
simultaneously, and at the very moment when an enemy's column advancicg 
to the assault is over the spot where these mines bave been prepared ; whera 
by the common mode of firing militaty mines, by a piece of portfire or sor 
match connected to a powder hose, there can be no certainty of their taking 
effect at the precise moment required, so that the enemy's troops might eiiber 
have passed over, or not yet reached the spot, at the period of explosion; ud 
the simultaneous explosions of conjunct mines by this method is eut of the 
question, for no two pieces of portfire or powder hoses, though cut to the sme 
length, were ever known to burn exactly alike. For subaqneous explosion 
the superiority of the voltaic battery is still more striking—so much wo, dut 
Colonel Pasley has repeatedly declared, that if he had been possessed of tk 
same voltaic apparatus, and had known bew to use it last year in his open- 
tions in the Thames, it would have saved a great deal of trouble aad rie 

nse. 

Pe Nothing can appear easier than to fire gunpowder under water by the tol- 
taic battery, as exhibited in a lecture-room or scientific institution, but he 
modc usually adopted on such occasions, of passing the conducting wires into 
the charge through a cork coated with sesling-wax, and of insulating the r- 
maining length of each wire by enclosing it in small India-robber tutes 
is inadequate and inexpedient, for practica! purposes in a rapid tideny 
and in deep water. In Colonel Pasley's experiments at Chatham, cots 
and sealing-wax were rejected, the former as being too weak, the late 
from being liable to crack, and India-rubber or caoutchouc was alo n- 
jected, as being far too expensive; instead of which a eompoaition of pitch, 
softened by beeswax or tallow, was udopted, the remarkable efficiency of 
which was proved by keeping one of those experimental charges ten oss 
under water before it was fired, when the powder was still perfectly 
dry. Each pair of conducting wires used in these experiments was aei 
attached toa rope or line, previously saturated with boiling tar, to prev: 
it from tearing asunder the soldered joints of the wires, by its alterosit 
contraction and expansion when wet and dry, an effect which on ow 
occasion actually took place before the rope was so saturated. The iw 
wires and rope were bound together by tape and served rousd with ben 
yarn, and in this stato they had the appearance of a single rope capable of 
being coiled and veered out conveniently. One.of the most importan pan 
necessary was to prevent all strain acting upou the conducting wire fon 
without, and thereby breaking the very small delicate platinum wire witha 
the charge, which, by interrupting the circuit, would render'explosion impo 
sible. To guard against this cause of failure in the shocks to which the 
conducting wires may be exposed in a rapid tideway appeared at et a vr 
difficult task, i 

The voltaic battery used was of Professor Daniell’s improved eonstrucuos. 
which, from retaining its energy much longer than any former voltaic battery, 
he has named the coustant voltaic battery, and which Colonel Pasley found 
to be much superior to tho best of the former constructions, at least for tht 
pecukar purpose of firing gunpowder, either under nd or under water. 
Sergeant- Major Jones, and the non-commissioned officers and privates ie 
have been employed in these experiments, are now as expert in the we d 
this battery as ean be desired, and, being artificers, they are able to make © 
well as to use such batteries. 

Having described these recent interesting experiments of the engicect? !! 
Chatham, we may add a brief historical notice of what bas been done before- 
No doubt small charges of gunpowder must have been fired by the voluit 
battery, as a matter of experiment and of curiosity, almoat as soon as the fn 
rude battery of that description was invented, but the merit of having 5t 
applied it to practical purposes is due to Dr. Hare, of Philadelphia, hor 
proceedings were published some years ago in Sllliman’s American Journ! 
of Science (vol. xxi. page 139), and more recently in a paper commusiea! 
to the British Association in 1836, and published in vol. v., in the trans 
tions for the sections of that year, page 45. Dr. Hare states that be nsed it 
blasting rock for the purpeses of building, and that he has even fired twel" 
blasts simultaneously at the distance of 150 feet, by a powerful voltaic battery 
of a very ingenious and peculiar construction, which be calls a col«ristt'- 
He says that the sume process might be applied for blasting under wawr, but 
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be does not mention that he had ever done so himself. Colonel Pasley, after 
comparing Dr. Hare's mode of ficing charges simultaneously, with other 
modes which he also tried, considers the Doctor's method of soldering the 
wires together in two parcels, one to be led to one pole, and the other to the 
otber pole, of the voltaic battery, to be the best, and not likely to be improved 
9900; but he has not adopted any of the Doctor's other arrangements, as they 
are oot applicable to subaqueous explosions under difficult circumstances, and 
be neither uses the large nor the sinall iron wires, nor the fulminating pow- 
der recommended by Dr. Hare. His own experiments for firing several 
charges simultaneously have as yet only succeeded at very short distances, 
becansa he had not a sufficient quantity of thick copper wire in his posses- 
son; and therefore was obliged to employ common bell. wires, only 1.18th 
of an inch in diameter, which are eomparatively useless, the best conducting 
vires being those of 1-5uh of an inch in diameter, which should always be 
med for great explosions, and none less than 1-8th of an inch even for smali 
explosiona or for blasting. ‘The officers who witnessed the various experi. 
ments at Chatham are therefore of opinion that it would be absolutely im- 
practicable to fire gunpowder under water at the distance of 30C or 400 yards 
by six of Professor Daniell's cells, with conducting wires only about as thick 
as acommon bell wire, as was asserted in a paper on the subject of blasting rocks 
by galvanism, published in a scientific journal for the month of May, 1838 ; 
instead of which, they think that to produce ignition by such wirex at the 
lest-Damed distance would require the operator to go to the enormous ex- 
pense of providing himself with a most unwieldy battery of far greater power 
than has ever yet been used within the memory of man ; for in their own ex- 
periments they never succeeded in firing a subaqueous charge, eren at the 
distssce of 100 feet, by fewer than eight cells, with common beli-wires : 
vwberesa, in using the large wires, the same number of cells was found capable 
of producing ignition at five times that distance. 

We shall conclude by mentioning with due applause the extraordinary 
wecess of Mr. William Snow Harris, of Devonport, wbo did wonders in firing 
gunpowder by wires led through water at a great distance by the common 
eleetrical machine in 1823, But for a detailed account of the interesting ex- 
periments of tbis justly celebrated electrician, which astonished a number of 
ditinguished naval officers and other spectators at Devenport, at the period 
alludel to, we must refer to the British Press newspaper of the 17th of 
Mareb of that year. Notwithstanding this brilliant success, the voltaic 
battery must be considered preferable to the electrical machine, because the 
latter reqnires a much longer apprenticesh p to use it properly; and one 
cannot expect such skilful manipulation as Mr. Harris has displayed either 
fran military or from civil miners; besides which, that gentleman worked 
from a warm dry cabin, which is indispensable to the success of the electrical 
machine; whereas in the experiments of tbe engineers at Chatham the 
charges were always fred from Daniell's voltaic battery in the open air, 
often when exposed to heavy rains, and on one occasion during a very violent 
mow storm, 


EARLY GREEK SCULPTURE. 
AT THE BRITISH MUSEUM. 
(From the Times.) 


The casts from the Ægina marbles, of which some time since we gave a full 
description, have within thesc few days been placed on the pediment which has 
been erected for them ; it is in that part of the gallery of antiquities called the 
Phigalian room, and is an exact representation of that portion of the temple 
of Jupiter Panhellenius, in the island of ina, in the rnins of which the sta. 
mes were eiiis i an com muon s of brick erp erg Although a 
great improvement on the former shelf, as being deeper and bolder in the relief, 
aad also as having the ornamented figures p. heed od the apex, yet it is much 
to be that the situation has not been more happily chosen—first, be- 
tame it 13 not erected at a sufficient height from the pavement to give the full 
eflect to the statues, and also, as the width of the apartment docs not afford 
mficient space angles to be carried out, they are nevessarily cut off, 
which gives the whole an onfinished and uncouth appearance. Neither, from 
the locality, can the spectator take that distant view which is required to bring 
eut the beauty of the whole. Both in the Vatican and in the gallery of Flo- 
rence a great effect is given to the master-pieces of antiquity assimilating 
the edi®ees in which they are contained with the works exhibited, and avoiding 
at much as possible the warehouse look which a number of statues of all sorts, 
sizes, conditions, qualities, placed in juxtaposition must always, in a certain 
degree, give to the building, which reduces the effect on the beholder, as it 

the merits and beauties of the sculptures being Observed, creates con- 

jou in his mind, who, if be afterwards sees a cast of any single one, is sur. 
has overlooked or forgotten it. The statue of the Apollo in the 
apd the Vonus de Medicis in the Ducal gallery at Florence, would 
eir grandeur were they republicanised amidst the heterogenous 
of the spacious halls of the British Museum. The truth of this may 
ily be proved: let any one observe the superb statue of the Venus found in 
of Claudius at Ostia through the entrance of the terra-cotta room, 
cannot fail to be struck with its beauty; but he will find on entering 
around, of different character and dimensions, ma. 
We are well aware that it would not be possible so 
arrange that every sculpture of consequence sheuld possess its distinct apart- 
ment ; but here the contrary practice has been carried to excess. It is strange 
that as one of the principal defects of the National Gallery consists in the 
diyinutive proportions of its rooms, so that paintings which require both light 
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and space to be viewed with advantage are deprived of both, that in the statue 
galleries of the British Museum nothing but spacious balls are to be found, 
and that there is not one chamber e. onstructed as to bear resemblance in its 
proportions and its “dim religions Met," its “solitude of silence," to thote 
sanctuaries in which many of the sb tues exbibited were originally placed. 
We mention this, because thero ere » tuations in the Museum where, at least 
with regard to those ina figures, this object might have been effected. In 
the great centre saloon it would have been casy to have made the partition 
columns harmonise with the pediment, by which it would have been placed at a 
sufficient elevation from the pavement ; or in the new building which is to oc. 
cupy the ground the twelfth room now covers and about to be rebuilt. Of the 
whole collection within the walls these statues are alone as a group per se per- 
fect, and had they been placed to advantage would have giren to the general 
visitor a far better idea of the grandeur and beauty of ancient art than the 
headless, armless, and legless remains contained in the Elgin saloon. We 
protest, also, against the unseemly impalement of the horses, which creates a 
fceling of horror in the mind, and which might easily have been obviated by 
attaching them to the walls with iron rods invisible to the spectators; also the 
wall within the pediment forming the back ground should have been made to 
resemble stone, and not have had the glaring colour it now posseases. On the 
opposite side of the apartment a similar building is preparing, in which are to 
be placed tho nine figures that ornamented the eastern front of the same Temple 
of apiter whence these were taken. 

Within a temporary building opening from the fifth room are the casts from 
the marble metopes of the great temple of Jupiter Olympius, at Selinus, in 
Sicily. Valuable as they are, as belonging to a school of art prior to that of 
Ægina, and probably of a date coeval with the earliest Egyptian, a short notice 
of them may not be unacceptable, as no account of them is to be found in the 
synopsis, and to the public ín general, although subjects of great curiosity and 
inquiry, the legend which they tell, and their appearance are altogether as 
unacoountatle as mysterious. At Selinus, in Sicily, there are the remains 
of six temples of the carlicst Doric, within a sbort distance of each other, and 
it was during the researches into the ruins of the largest, called the western, 
and the one furthest from it, named the eastern, by Messrs. Harris aud Angell, 
in 1892, that these ancient sculptures were found: among them there were 
no single and perfect statues as in the temple at Ægina, which probably arose 
from the neighbourhood being well peopled, and fhey had no doubt been rc- 
peatedly ransacked. These temples may be reckoned among the largest of 
antiquity, being equal in their dimensions to those at Agrigentum, jn the 
fluting of whose columns there is sufficient space for a man to stand. Imme- 
diately after the discovery, application was mado to the Neapolitan Govern. 
ment to allow them to be shipped for England, but permission was refused, 
and they are now in the Royal Gallery at Palermo; casts were allowed to bo 
taken, and they are these we now describe. They are probably of as early a 
date as any that have reached our times, and are of different styles of art ; 
those which belonged to the Temple called eastern, whence tho sculpture of 
the head of the dying warrior, and the chariot drawn by horses, were taken, 
possess much: of the Æginitan character; those of the western are of a ruder 
age, in most of the figures the anatomy resembles that of the earlicst coins, 
but different. in many respects from the Greek sculptures; and there is a short 
and fall character in the faces approaching the Egyptian. From the short 
proportions, the Seshy part of tho thigh overcharged, and the peculiar manner 
in which the hair is arranged, they might be taken for specimens of Eginitan 
art; but on a close i ion it will be found, that they are the work of ar- 
tists educated on different principles. At a much later period it is known 
that the artists of ina were employed by the kings of Sicily, and these 
therefore are pot unlikely to have been the work of Carthaginian sculptors 
brought to decorate a city in alliance and newly founded, which will account 
for the Egyptian character given to the whole. The cast, which consists of 
the body and head of a dying soldier, a p of a female figure behind, formed 
the third metope of the eastern temple, and iz a most valuable and curious 
fragment, and determines the style and character of the sculpture of the temple. 
It bears a marked resemblance to some of the heais in the /Egina marbles, 
but it has much more expression; tho artist has evidentiy intended to mark 
the agonies of death, by the closed eyes, the mouth slightly opened, and the 
tongue appearing between the teeth; the hair and beard are most carefully 
and symmetrically arranged aud most elaborately finished, the helmet is thrown 
back, and is of the kind called “ yeizov,”” part of the crest * Aogos " is visible 
under tho left shoulder of the figure. The fragment of the female is very 
spirited, and evidently in strong action. These metopes, like those of the 

‘arthenon, are in high relief, and in some parts detached. — Thorwalsden has 
pronounced them equal in execution to the /Egina. 

The next, which consists of three figures, one of which. has a horse under 
the arm, is particularly interesting, from the illustration it presonts of the 
death of the Gorgon Medusa. Perseus, emboldened by the presence of 
Minerva, is represented in the act of slaying Medusa; his eyes are averted 
from the object of his honour, while his right arm, guided by the goddess, 
thrusts bis sword into the throat of the monster. Pegasus, a winged foul, 
springs from her blood, and Medusa presses him to her side with apparent 
solicitude. The monstrous face of the Gorgon is finely represented ; the large 
round head and hideous face rise from the shoulders without the intervention of 
a neck; all the features are frightfully distorted, the nose is flat and spreading, 
and the mouth is nearly the whole width of the face, and is armed on each 
side with two immense tusks; the hair over the forehead is curiously shown, 
and almost a to bave represented the serpent's, to which it was changed. 
The fizure of Minerva on the right is draped with tbe “werasy” and has 
the Maander ornament on the edge, The figure of Perseus is in the centre; 
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he is armed with the harp of Mercury and the helmet of Pluto, which latter 
has a pendant falling on each side; the * orsa wediAa,” or talaria, are re» 
presented as covering the fect entirely, and bear some resemblance to the 
ancient greaves; the front part is attached to the ancle by thongs. The form 
of the young Pegasus is exceedingly beautiful; he seems bounding from the 
earth. The metope containing the Mus beariag two others on íts shoulders 
represents the adventure of Hercules, surnamed Melampyges, from the black 
and hairy appearance of his loins; the story is as follows :— Passalus and 
Achemon, two brothers, reviled their mother, who warned them to beware of 
a man whose loins were covered with black hair; they attempted to rob 
Hercules while asleep, and from that had the name of Cercopes; in the at- 
tempt they failed and awoke him, and he bound them hand and foot to his bow, 
with their heads downwards, and carried them in that manner; they began 
laughing on the accomplishment of their mother's prophecy ; Hercules asked 
them why they laughed, and on their telling him the reason, he also laughed 
and liberated them. The figure of the god is represented as strong and mus- 
cular, and the two prisoners have a very ludicrous appearance; in the reversed 
position, the hair falls in a curious manner; the whole group has been 
painted in various colours, and in the countenances much of Egyptian ex- 
pression is to be observed. The horses which draw the chariot formed part of 
the centre metope of the Eastern Temple; it is very imperfect, and is sup- 
posed to represent the celebration of the race of Pelop s and Ænomaus; they 
are drawn full of fire and courage, and are finely fore-shortened ; they have 
the cropped ears and manes which are observable in those of the Parthenon. 
These sculptures are valuable as specimens of the third period of the art, 
the earliest of which is probably the Hindoo; the great resemblance both 
these and the Egyptian besr to that style is remarkable, and gives warrant to 
suppose that it was the original school. Of Hebrew sculpture there are no 
remains; the command to form no graven image prevented the art attainin, 
the perfection which it reached in the neighbouring country of Syria, an 
would seem to account, that within the land of Judea no statue bearing marks 
of great antiquity bas been discovered. The Egyptian, the Etruscan, the 
Selinuntine, and the /Egina schools, furnished tbe models for the Grecian; 
and the careful observer has it in his power within the walls of the Museum, 


to trace, step by step, the progress of the art, till it attained its meridian | 


splendour in the production of those sculptures, whose dilapidated remains 
are there preamen and which the accumulated knowledge, genius, labour, 
and talent of 2,500 years has never yet been able to surpass. 

On the walls of the building containing the sculptures we have described 
are a splendid collection of architectural models and casts from tho antique, 
which were collected by Sir T. Lawrence, and purchased at his death. In 
the centre is a model of the sbield of Achilles, by Flaxman, taken from the 
Iliad, and justice has been done to the conception of the bard. Under glass 
cases are some very curious models of Druid quoits; the limits of this notice 
will not allow us to describe them. 


ECONOMY OF FUEL. 
BY FREDERICK 8. PEPPERCOBNE, ESQ. 


Perhaps there is no subject of more general importance, both in a 
scientific and a national point of view, than that which forms tle title 
of this paper, more especially at the present time, when owing to the 
vast Ret rapid.augmentation of steam-power, whether as applied to 
mines, manufactures, locomotive or maritime puiposes, the consump- 
tion of fuel has increased to an almost incredible extent. When to 
these are added the enormous quantity consumed iu the iron-works, 
besides that which is annually exported to Índia, the Colonies, and 
foreign parts, we cannot but contemplate the probability of the ex- 
haustion of our coal-beds (there being no reproduction of coal in 
this country, since there are no known natural causes in eperation to 
form other beds of it) otherwise than as a national calamity, involy- 
ing the destruction of a great portion of our manufacturing and com- 
mercial prosperity. Nor is the period so very remote wlien the coal 
districts, which at present supply the metropolis with fuel, will cease 
to yield any more. The number and extent of all the principal 
coal-beds in the north of England have been ascertained, and calcula- 
tions made, by which it would appear that the supply will be probably 
exhausted in a period of from 350 to 400 years. 

Professor Buckland, in his evidence on tliis subject, estimates the 
duration of the coal in these districts, at the present rate of consump- 
tion, to be 400 years. 

Professor Sedgwick, who is well acquainted with the coal strata of 
Northumberland and Durham, gave his opinion respecting the dura- 
tion of the coal of these counties, as follows :— 

Iam myself convinced, that, with the present increased and increming 
demand for coal, 400 years will leave littlezmore than the name of our best 
coal seams, 

And he further adds :— 

el northern ceal-field will probably be in the wane before 300 years have 
elapsed. 

Already'this event has occurred in the coal-fields of Staffordshire, 
Warwickshire, and Leicestershire, once amongst the most important in 
the kingdom, and now nearly exhausted ; owing to which cause the 
manufacture of iron, for which these districts were for a long time cele- 
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brated, has been nearly discontinued in those counties, and the chief 
seat of the iron-trade is now removed to Monmouthshire and Glagg. 

hire ; in which two counties alone there are upwards of 100 biz. 
enin for the smelting of iron at present at work, which my be 
equal to the production of about 400,000 tons ef iron a year. Now it 
is a known fact, that from five to six tons of coal are required for th 
production of one ton of iron, consequently 2,400,000 tons of co 
would be consumed in South Wales in the iron-works alone. 

The quantity of iron made in Great Britain in the year 185 i | 
stated in the “ Mining Journal,” of October 7, 1837, to be about om 
million of tons, in the manufacture of which six millions of ton of : 
coal would be consumed. | 

The total consumption of coal in Great Britain in the year l&i; 
was stated to be 22 millions of tons, and the quantity exported w 
India, the Colonies and foreign parts about two millions of tons. Iti 
probable, however, that even this amount was copsiderably under the 
actual quantity consumed ; and if we take into consideration the ia. 
mense increase that has taken place since that period for the purpose o 
steam-navigation and locomotive engines, we shall probably be conside- 
rably under the mark in stating the whole quantity of coal consume! 
in Great Britain, exclusive of that which is exported at 30,0000 
of tons, to which must be added one-third of the whole amount, ' 
10,000,000 of tons, for coal left and wasted in the mines, (Se | 
* Holme's Treatise on the Coal Mines," who states the waite of | 
small coal at the pits’ mouth to be one-fourth of the whole, and tbi: 
in the mines one-third.) This enormous proportion of coal left a 
wasted in the mines seems so incredihle as to require some furhe | 
explanation, and this cannot be better given than in the words ofin | 
eminent geologist, Dr. Buckland, in his ‘ Bridgwater Treatise,” who 
says :— 

We have for many years witnessed: the disgraceful and [almost incredite 
fact that more than a million of chaldrons (1,350,000 tons) per annum, bt; , 
nearly one-third part of the best coals produced by the mines near Nes- : 
castle have been condemned to wanton waste, on a fiery heap, perpetually i 
blazing near the mouth of almost every coal-pit in that district. This desma. 
tion originated mainly in certain legislative enactments, providing thu ex | 
in London should be sold, and the duty upon it rated, by measure and not ly 
weiyht. The smaller coal is broken the greater the space it fills; it beans 
therefore, the interest of every dealer in coal to buy it of as large e nze wi 
to sell it of as small a size as he was able. This compelled the propneos 
of the coal-mines to send tbe large coal only to market, and to coasign ur 
small coal to destruction. f i 

In the year 1830 the attention of Parliament was called to those evils, a 
pursuant to the report of a Committee, the duty on coal was repealed, and cv! 
directed to be sold by weight instead of by measure. The effect af this 
change bas been that a considerable quantity of coal is now shipped for th . 
London market in the state in which it comes from the pit, that after Ist 
ing the cargo the small coal is separated by skreening from the rest ai . 
answers as fuel for various ordinary purposes, as well as much of the cul 
which was sold in London before tbe alteration of the law. * y 

The destruction of coal on the fiery heaps near Newcastle, although dimi 
nished, still goes on however to a frightful extent ; that ought not to be per 
mitted, since the inevitable consequence of this practice, if allowed to ow 
tinue, must be, in no long space of time, te consume all the beds nearest úr 
surface, and readiest of access to the coast, and thus enhance the price of cal 
in those parts of England which depend on the coal-field of Newcastle for 
their supply ; and, finally, to exhaust this coal-field at a period nearer by + 
least one-third, than that to which it would last, if wisely economised. 

The concluding observations of Dr. Buckland, on this imports 
subject, are so much to the purpose, that it will be a sufficient apology 
for introducing them here. He proceeds thus :— 

We are fully aware of the impolicy of needless legislative interference, bat 
a broad line has been drawn by nature between commodities annually or pt- 
riodically reproduced by the soil on its surface, and that subterranesn tres 
and sustaining foundation of industry which is laid by nature io str of 
mineral coal, whose amount is limited, and which when once exbauged.! 
gone for ever. As the law most justly interferes te prevent the wanton de 
struction of life and property it should seem also to be its duty to prevent + 
needless waste of mineral fuel, since the exhaustion of this fuel would ira 
verably paralyse the industry of millions. : y 

The tenant of the soil may neglect er cultivate his lands, and dispose of bi 
produce as caprice or interest may dictate; the surface of bis Sekls is >% 
consumed, but remains susceptible of tillage by his successor: had he the 
physical power to annihilate the land, and thereby inflict an irremediable ite 
jury upon posterity, the legislature would justly interfere to prevent sack 
destruction of the future resources of the nation. i 

This highly favoured country bas been enriched with mineral treasures ? 
her strata of eoal, incomparably more precious than mines of silver or of gold, 
From these sustaining sources of industry and wealth, let us help aunti'd 
abundantly, and liberally enjoy these precious gifta of tbe Creator ; but ie! v 
not abuse them, or by wilful neglect and wanton waste, destroy the foundu 
of the industry of future generations. P " 

Might not an essy remedy for this evil be found in legislsuvt - 
ment, that all coals from the ports of Northumberlaud and Durham, prs 
be shipped in the state in which they come from the piu, xd 


1838 


ding, by high penalties, the skreening of any sea-borne coals, before they 
lesve the port at which they are embarked. A law of this kind would at 
once terminate that ruinous competition among the coal-owners, whieh has 
urged them to vie with each other in the wasteful destruction of small coal, 
in order to increase the profits of the coal merchant, and gratify the prefer- 
ence for large coals on the part of rich consumers; and would also afford the 
public a supply of coals of every price and quality, which the skreen would 
enable him to accommodate to the demands of the various classes of the 
emmunity. 

A farther consideration of national policy should prompt us to consider how 
fer the duty of supporting our commercial interests, aud of husbanding the 
resources of posterity, should permit us to allow any extensive exportation of 
coal, from a densely peopled manufacturing country llke our own; & large 
proportion of whose present wealth is founded on machinery, which can be 
kept in action only by the produce of our native coal-mines, and whose pros- 
perity can never survive the period of their exhaustion. 


At the last meeting of the British Association at Newcastle, Dr. 
Buckland read a paper on the applicaiian of small coal to economical 
purposes, in which he referred to the well-known enormous annual 
waste of coal at the mouths of the various pits near Newcastle, and 
stated that, owing to what he had said on the subject in his Bridge- 
water Treatise, the attention of a benevolent individual had been 
called strongly to the subject. That individual had succeeded in agglu- 
tinating the small particles of coal into a firm compact mass, by a pro- 
cess at once simple and cheap ; and he believed he had taken out a 
patent for the method. "l'here would be even an economy in using 
this coal for many purposes, as it occupied one-third or one-fourth less 
space, when packed in boxes, tlian coal in its ordinary state. Speci- 
mena were exhibited, which liad a firm compact appearance, and Dr. 
Buckland stated that by the direction of government, trials had been 
made under the inspection of competent persons, and that success had 
been complete, the combustion ,being at least as productive as that of 
toal in its common state. 

The experiments alluded to by Dr. Buckland, took place at Wool- 
wich Dockyard in August last, under the superintendence of Messrs. 
Kingston and Dinnen, two expericnced engineers. The “ prepared 
fuel,” asit was termed, is a composition of skreened coal, river-mud and 
tar, cast into blocks of nearly the size and shape of common bricks. 
One great advantage attending this form is that a much larger quantity, 
weight for weight, may be stowed in the hold of a sea-going steam- 
vessel, than of common-coal, and it is besides not liable to shift its 
position, like the latter. An Engine was worked with this prepared 
fuel, and the consumption for 6 hours 45 minutes, was 750 lbs. The 
same engine required 1165 lbs of north country coals to keep it going 
for the same time, showing a saving of 415 lbs in favour of the pre- 
pared fuel. 

At another experiment, Welsh coal was used, and 1046 Ibs. were 
consumed, while 6801bs. of the prepared fuel easily performed the 
same work in the same time. It was also remarked that it required 
about 501lbs. less of the prepared fuel to get the steam up, than of 
common coal, and that the steam was maintained by it at a more 
even temperature, with very little feeding. 

it d seem, therefore, that there can no longer be any excuse 
for a continuance of the wasteful practice of consuming the small 
coal at the pit's mouth, to say nothing of that which is thrown aside 
as useless in the pits themselves, and which never sees the light, 
since by this irfvention, that which was before considered as mere 
refuse, acquired a certain fixed value, and it is to be hoped that 
this disgraceful practice is now, completely put a stop to. 

Of the various substances which have been used as a substitute for 
coal, where that article is scarce, peat stands foremost in the list. 
Our peat or turf beds are of great extent, especially in Ireland, and 
contain a valuable reserve of fuel, applicable, when properly pre- 

, to all the purposes of mining or mannfactures. important 
feature in this fel is, that, unlike coal, of which we know of no 
instance of repreduction, turf or peat is continually being reproduced; 
in ,fact, in many parts of England the growth excceds the con- 
sumption, and consequently the turf beds in those places are on the 
Increase, 

Before being used, however, this fuel requires to be thoroughly 
dried by exposure to the sun and air, during which process it con- 
Wacts considerably in its dimensions, and increases in density, so 
much so as uently to approach in hardness and appearance to 
common coal. This, however, is only the case with bog peat, or 
that which is saturated with water, but turf may be made so by 
placing it at first in running water, and then suffering it to dry. 
Artificial means have been used for compressing peat; and a machine 
for this purpose, invented by a patriotic nobleman, Lord Willoughby 
de Eresby, has been attended with complete success. The chief 
advantage of this invention is the great saving of time effected in 
the conversion of the wet peat into a solid dry fuel. 
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In France peat is extensively employed, both for domestic pur- 
poses and in the different metallurgic processes, after having been 
converted into a charcoal by placing the peat to be carbonised ina 
furnace, where it is ignited, and smothered up in the usual manner. 
The iron made with this peat charcoal is described to be of a superior 
quality to Swedish iron, being more malleable, and more ensily 
welded, owing, as it is snpposed, to its comparative freedom from 
sulphur, which is known to exist in large quantitics in coal, and 
which is not completely driven off by its conversion into coke. 

Very lately this peat-coke has been introduced into some of the 
transatlantic steambeats, in combination with a certain proportion of 
resin. This resin fuel is not used alone, but when about 2} cwt. of it 
are mixed with 20 cwt. of coal, a much better combustion of the coal 
takes place; and the effect is described as being equal to that which 
would be produced by 27 cwt. of coal. The mode of using it is by 
throwing it in front of the fire with each charge of fresh coal. 

For many years the attention of scientific and practical men has 
been directed to a method of using a valuable description of coal, 
the use of which, owing to its peculiar properties, has been, until 
lately, confined within a very narrow compass. 

This fuel is the “anthracite,” or stone-coal of South Wales. Ita 
chief properties consist in its freedom from sulphur or bitumen (being 
composed wholly of carbon, mixed with a slight proportion of oxide 
of iron, silex, and alumina), its great durability and steady heat, 
burning clearly without smoke or flame. Tliese valuable qualities 
have long secured to anthracite a very extensive use in the drying of 
malt in many districts of England, where it is preferred even to coke 
or charconl; but it is only within the last few years that it has 
acquired the high rank of importance, in a national as well as a 
domestic point of view, which it now possesses. 

Dr. Arnott, for whose stoves it is exclusively recommended by him, 
has declared that it is a blot in the police regulations of London, that 
all great manufacturers are not confined to the exclusive use of this 
description of coal, its non-emission of smoke and noxious vapours, 
tending so much to preserve the purity of the atmosphere in the 
metropolis. Since, so long back as the reign of Elizabeth, the burn- 
ing of coal was prohibited in London during the sitting of Parlinment, 
lest the health of the knights of thé shire should suffer during their 
abode in London (so careful was this queen of the health of her 
subjects) ; it is surely incumbent on us in the present day, when from 
the immense increase ofthe number of manufactories of every descrip- 
tion, the atmosphere of London is never clear from smoke, to pass 
some legislative enactments, to remedy the growing evil. Experi- 
ments have satisfactorily proved that anthracite givesout ia combustion 
30 per cent. more caloric than coke or bituminous eoal. 

n America, this valuable mineral has been long and extensively 
employed, not only for manufacturing processes, but also in steame 
navigation, and for locomotive engines; also for the warming of 
apartments, and for every other domestic p se: indeed, its cheap- 
ness, the intensity and durability of the heat whieh it produces, 
together with its perfect safety and freedom from smoke or smell, 
give it a decided preference over every other species of fuel. 

Mines of this coal have for some years been extensively worked in 
Rhode Island, Massachusetts, and other states ; but it is in Pensyl- 
vania that it is found in the greatest abundance : therethe anthracite 
coal formation covers a tract of country many miles in length and 
breadth, extending across the two entire counties of Luzerne and 
Schuylkill. Throughout this region it is obtained with very little 
labour, being situated in hills from 300 to 600 feet high above the 
level of the surrounding rivers and canals, and consequently easy of 
transportation to all parts of the Union. It exists in horizontal beds, 
from 15 to 40 feet in thickness and covered merely by a few feet of - 
gravelly loam. This coal has been found in several European 
countries, and existe abundantly in Ireland ; but the great supply of 
anthracite for this country is found in that part of tlie great coal 
formation which environs Swansea and Carmarthen Barn and which 
forms a part of the great coal-field of South Wales. Here it exists 
in immense quantities, 

It is, however, but very recently that the attention of engineers has 
been turned to the use of this fuel for locomotive engines: a short 
time since, a trial of it was made under the sanction of the directors 
of the Liverpool and Manchester Railway, and the following is the 
report of the talented engineer of that company :— 


In the first instance, the engine ran out with a load about 6 miles, and 
the coal was found to do very good duty without any difficulty being expe- 
rienced, either with the tubes, or in the getting up of the fires. The engine 
brought back a load of coal waggons from the Hetton Colliery, and acquired 
a speed of 21 miles an bour, thus loaded. Another trial was made in the 
evening with the same engine for the whole distance to Manchester, taking 
5 loaded waggons; the journey was performed in 1 hour and 29 minutes. 
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The consumption of anthracite was only 5} cwt: although a large portion 
was wasted from the fire-bars being too wide apart for the economical use 
ef this fuel. The engine would have used upwards of 7} cwt. of coke for 
the same journey, with the same load.” 

The trial with locomotives, then, must be considered quite conclusive 
and the next object most deserving the attention of practical men, is the 
application of anthracite to the marine engines of sea-going steam vessels. 
When it is considered that 30 per cent. at least is saved in the stowage 
by this description of fuel, the importance of this subject will be at once 
made manifest, and there can be little doubt that with certain trifling 
alterations, in the construction of the boiler and furnace, the object may 
be attained. 

It is not suprising that, considering the importance which has of 
late years been attached to every means of economising fuel, the atten- 
tion of scientific and practical men should have been directed to varions 
methods for accomplishing this object, and numerons alterations and 
improvements have been effected iu the furnaces anıl boilers of steam 
engines, by which the heat given forth by combustion has been made 
more available, but much remains yet to be done, as a very large quan- 
tity of heat is lost from; the smoke which is wasted, the heat which 

asses up the chimney, and from the imperfect manner in which coal 
1s generally consumed. 

An ingenious invention for intercepting and returning to the boiler- 
fire a large portion of the heat whic would otherwise pass up the 
chimney and be dissipated, was brought into notice in England a few 
years ago, by a German samed auffelen, and was denominated 
“Schauffelen's Hot-air Furnace Feeder." The invention consists in 
the use of a number of metal pipes or tubes open at the bottom, but closed 
at the top. These pipes are placed in a vertical pee in the chimney, 
and the air in passing through them becomes bested from the current 
of liot air passing up the chimney, and in this state is supplied to the 
fire, all ingress of cold air being carefully excluded by means of closely 
fitting iron plates attached to the asli-pit. 

With respect to the amount of saving in fuel effected by this appara- 
tus, it is stated by the inventor as varying from 20 to 25 per cent., when 
in good working order, and its advantages are not entirely confined to 
a saving of part of the heat which would otherwise escape up the 
chimney, but moreover a more intense heat in the fire-place is 
maintained, and consequently a more complete combustion of the fuel 
and smoke takes place. 

Another invention of great simplicity fur the economy of fuel, and 
the prevention of smoke, is described in the Mining Review of August 
31, 1838, The process consists merely in the intreduction into the 
furnace of steam in small quantities, throngh a tube taken from the 
boiier, and discharged over the fuel at any convenient place. The end 
of the tube should be formed with a fuae ped termination, perforated 
with minute apertures, so as to throw the steam in small jets down upon 
and over the fire. One effect produced Is the absolute prevention of 
smoke; another, the operation of the fire is fully doubled, and the steam 
employed itself consumed. The employment of steam also greatly 
increases the draft of the chimney. 

**[t is held by competent authorities, that 11b of Newcastle coal 
(supposing the whole of the heat omitted by its combustion was 
made available), should drive off iu steam 14lbs of water. This how- 
ever, is very far beyond what is actually done in practice, by ordinary 
steam-engine boilers. Indeed it is found by experience to require as 
much as 11b of coal to convert into steam 4 to Glbs of water, Gib being 
considered a a product. By means of Mr. Ivison’s method how- 
ever, it is found that an average of 18lbs. of water are evaporated by 
llb. of ordinary Scotch coal, thus more than doubling ‘the results here- 
tofore obtained, and consequently effecting a saving of upwards of 50 
per cent of fuel."— Mining Review, August. 31, 1838. 

Our great source of loss of heat and, consequently of fuel, in most 
large establishments where steam power is extensively employed, 
urises froin the radiation of heat which is constantly taking place from 
the boiler, where, as is most frequently thecase, no means are adopted 
for preventing it. When we consider the large surface that is ex ed by 
each steam-eugine boiler, and that from this there is continually going 
on a powerful radiation of heat into the surrounding atmosphere, it is 
evident that the loss from this source alone, must be immense. If, 
therefore, this large body of heat can, by any means, be intercepted 
and returned to the boiler, it is clear that there will be a saving of all 
that fuel which was required to raise that heat in order to disperse 
it again. The method of doing this is simple, and attended with very 
little expense. All that is necessary to be done is to surround the 
boiler with a jacket or casing of wood or brick, leaving a space of a 
few inches between it and the boiler, to be filled with some substance 
which is a slow conductor of heat. The material that has been em- 
ployed for this purpose, is a mixture of sawdust and ashes, rammed in 
#0 as to Jay close to every part of the boiler; und where this system 
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is carried to its full extent, which is in the large pumping engines, 
used in the mines in Cornwall, not only the boiler, but also the cylin 
der and the steam-pipes, are, in the Cornish engines, completely encased 
with some non-conducting material, which renders the engine and 
boiler-houses as cool as the interior of a dwelling-house, where then 
are only ordinary fires, —8 sure proof that little or no heat is lost by 
radiation. : 

Another proof of the efficacy of this system is, that even after the 
engine has been standing still fur 12 hours, very little heat is lou, and 
if it is necessary to start it suddenly, as in case of dor iat seare 
any time is lost in raising the steam, and one fourth the fuel only is 
required ; whereas in the common engines and boilers, where even 
vessel containing steam is exposed to the atmosphere, it takes fron 
20 minutes to half an hour, firing hard, to rase the steam to th 
requisite pressure. 

It would occupy too mucli time, and swell! these remarks to too incoc- 
venient a length, were I to enter into the details of all the invention 
that have been proposed for economising fuel, although many of them 
are of great value, as their general adoption sufficiently testifies; «hik: 
others, either from the complexity of their parts, or their general inal 
cability, have soon fallen into disuse. It is hoped, however, 
sufficient has been said in this paper, to point out the great im- 
portance of the subject, and to show, that however much may hse 
been hitherto done, much yet remains to be done, before we can œn- 
fidently state that the whole inherent virtue residing in one pound 
weiglit ef coal or other fuel, is made available. 

FREDERICK S. PEPPERCORNE 

15, Buckingham-street, Adelphi, 

April, 8 1839. 


PUBLIC COMPETITIONS. 
ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


Extract from Report of the Committee appointed to consider the subject of 
Publio Competitions for Archite ctural Designs, Laid before the Specs! 
General Meeting, held 24th January, 1839. 


Tne Committee appointed on the 9th October, 1838, to consider the subject 
of Public Competitions for Architectural Dosigns, beg leave to report. 

The arguments advanced in favour of competition are sufficiently forcible. 
Emulation is said to be the soul of excellence in the arts and sciences—the 
recognised talents of the elder professor are supposed to be maintained m 
activity and progressive improvement, and his employers to be protected 
from the routine manner, which security in public patronage and priate 
practice are too apt to produce :—while an opportunity is afforded to Ux 
young aspirant, to take that pluce in public estimation to which his talents 
may entitle him. ] 

The formation of the programme, upon which competitors are required to 
frame their designs, becomes the first essential point Tur consideration, and è 
deficiency on this point is perhaps the most general evil in the present system. 
The precise objects to be attained, the most desirable means of attaining thew. 
the circumstances that must control the plan with regard to the site and otber 
localities, the sum of money to be expended, and many other particulars of 
which every case of competition brings its own, are seldom ascertained sò 
settled, so as to lay the groundwork of well-defiued instructions upon whicb 
competitors may proceed. When the decision is to be made, the jodges di- 
cover for the first time, that they have been ignorant of their own intentions. 
their loose and ill-digested instructions are abandoned altogether, and the 
architect, who has acted with the greatest good faith in adhering to thew, x 
the first to be deprived of his reward. In another view of the ease, an 
architect, who may have suggested a design not reconcileable with tbe crak, 
undigested, and perhaps contradictory preconceptions cast into the programm. 
may virtually exclude himself from the competition, and his employers from 
the adoption of his ideas. 

When we consider architecture as a combination of science and s 
requiring great experience and taste, together with the importan! esen 
in ita professors, of character and conduct in the exocution of their worki— 
when we consider the variety of attainment necessary for the production oi 
ah architectural design, it is not too much to expect some coi 
qualitieations, together with deep and patient consideration, on the put o! 
those, who take upon themselves to sit in judgment upon it. 

To read a plan E admitted by the most Scc Pio be the result u 
great experience and knowledge. To pursuc the clue through the Jsbynat 
of ichnography, and to follow out arrangement and economy of space, mi 
the combination of convenience and beauty, require not only great intel 
gence and discrimination, but a long course of analogous study. Eren 
the experienced professor must go through the whole subject minutely. 
How often does any scruple or doubt of their own competency si 
a comnittee appointed to judge of architectural designs? Do they et 
sider any further qualification necessary, when they have assumed to uem: 
selves the undefined and flattering attribute of taste ? . 

Again, it is well known to experienced architects how difficult it is to frm 
a correct judgment upon designs on different scales and in different styles 
drawing—and yet committees do not hesitate to select a design, without us 
pecting it in the slightest degree, tbat they may have been captivated by 
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meretricious allurements of the artist, and that they may have admitted the 
accessories of Ẹictoriat Tepresentation to have the weight of argument and 
reason, particularly when coloured views and scenery, aided perhaps by false 
perspective, or taken from impossible points of sight, are introduced to the 
destruction of any common ground of comparison. The delusion is 'only 
eventually detected when it is past remedy. 

Another evil, which the necessary inexperience of committees, as at 
present constituted, renders it difficult for them to mect, is, that a design 
may be selected for its decorative character, which it afterwards proves 
inexpedient to carry into effect, on account of the expense attending it. 
In this case it frequently happens, that, in preference to enconntering the 
ineonvepiences of retracing their proccedings, the committee suffer the 
design to be stripped of every thing, which originally recommended it to 
tueir notice ; thus disappointing the expectations of the public, and in- 
flicting a flagrant injustice upon the other competitors. 

In proceeding to consider what remedies may be suggested for the 
evils here enumerated, they will be found to arise naturally out of the 
statement itself. 

It is not to be doubted that the proposers of competitions may prescribe 
any terms they think fit. Whether, therefore, they prefer laying down 
precise instructions on every point, or leaving themselves a certain latitude 
artheir decision, or making it entirely open to competitors to offer any 
suggestions that may occur to them, it rests entirely with the professor to 
decide for himself, whether the conditions, and the personal character uf 
those who propose them, are satisfuctory. : 

But whatever the conditions may be. they ought to be clear and explicit, 
that the competitor may know précisely and unequivocally upon what he 
has to rely, Whenever it may be expedient to lay down definite instruc- 
tions, they ought to be strictly adhered to, when judgment is to be founded 
npon them, and every design rejected, which shall be found not to conform 
to them. 

In framing instructions care should be taken to distinguish: accurately 
between the objects to be attained, and the meana of attaining them. The 
former cannot be too accurately ascertained, or too explicitly described ; 
tut the latter should be left as much as possible to the architect, for other- 
wise a proper scope will not be afforded fur the exercise of a variety of 
suggestions, and one great end of competition will be frustrated, If, how- 
ever, there should he a {decided bias in favour of any particular style or 
mode of composition, it ought to be ascertained and stated in the in- 
structions. 

As the formation of definite preliminary instructions, and a decision 
tmictly fouríded upon them require more experience and knowledge of 
architecture than miscellaneous committees may be generally supposed to 
possess, it is suggested that in all cases competent professiona! advisers 
should be referred to upon these and other points connected with the 
duties of the Committee : but without taking the final decision out of the 
hands of the original parties to the competition, or relieving them from its 
responsibility. 

Professional opinions are especially requisite in regard to practical con- 
tuuction, also to minute arrangements. as of light, ventilation, and warm- 
ing, in refereree for example to prisons, hospitals, and places for public 
meetings. The maximum amount of the intended expenditure should be 
fiten, and when a selection is made, proper means should be employed to 
aderim that the cost of executing the design will not exceed the 

‘In order to assist the judgment by establishing an uniform comparison, 
tte drawings presented for competition should always be made to one 
**le; and limited to onc style of finishing, as in Indian ink, with no 
colour, unless for such a purpose as that of distinguishing different mate. 
rials ia sections. Perspective drawings, if correctly made, are certainly 
desirable- to show the proper effect of designs; but they should be re- 
frirted to specified points of view. Models should be received with 
caution, as not being unexceptionadle ests of the merits of a design. 

But they must advocnte the principle, that as much publicity as possible 
abould be given to the proceedings in all cases. For although the public 
1t large cannot be accepted as a competent judge upon cases requiring 
peculiar attéftion and information, yet the exhibition alone of the draw- 
wga, aecompanied by the instructions npon which they are founded, can- 
vot fail to render those, to whom judgment is confided, both diligent and 
Mrupulous in the discharge ot their duty. To effect this object, however. 
*Xperience has shown. that the expression of the public opinion must pre- 
cede, aa well as follow, the decision of the judges. The public exhibition 
of designs, previously to the final decision upon them, might render it ex- 
pedient to follow generally the practice, now only partially adopted, of 
: ing the names of competitors under a motto or cypher. On any 
other the practice is scarcely worthy of mention, and is liable to 
the objection of being deceptive; tor your Committee have sufficient 
Puis prove, that, though apparently fair, it is absolutely futile in 

t. 

Aliheugh the inquiries, which may be addressed hy professional men to 
the institutors of competitions, must necessarily be dictated by the peculiar 
"uvuroxtanoes of every case, yet the following, although merely proposed 
4 explanatory of the intentipns of the committee, may be found generally 
Applicable. 


By whom - the designs to be examined and selected ? 
sve any designs been laid before the parties previously to the competition 
Wig proposed ? ` l 
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Have tbe parties any architect, or person professing to be an architect, in 
their employ ? 208 

Willany means be adopted to ascertain that the designs can be executed for 
the suma estimated ? 

Will the parties undertake to lay aside all designs which cannot be executed 
for the sum estimated? 

Is it the intention of the pnrties at once to exclude from the competition all 
designs not in strict conformity with their instructions in every respect ? 

Will the architect, whose design is selected, be employed to execute the 
work, provided his character and standing in the profession be such as to 
render him unezceptionable ? 


REVIEWS. 

Illustrations of Science by Professors of King's College, London ; Me- 

chanics. By the Rev. H. Moszrzr, M. A., F. R.S., Professor of 
Nat. Philosophy, London: Longman, Orme and Cv., 1839. 


One of the most convincing arguments perhaps in tbis comrnercial 
country against any single institution for engineering education in 
this city, or indeed in any other, is the listlessness which results from 
the want of competition. Competition is one of the grand principles 
evolved by the investigations of the political economists, —perbap: 
the truest, and one that influences not only trade, but many other 
economical pursuits, Lord Brougham, applying this to politics, has, in 
his recent work on Eminent Statesmen, pointed ont the mathematical 
operation of this law, if we may so term it, by asserting that the result 
is to produce an action neither of one side nor of another, but com- 
pounded of the two, just like the movement of two physical powers. 
We may leave to others to discuss that question, but perhaps some of 
our philosophical friends may be able to demonstrate that thus of two 
wreug courses a right one may be produced. If we consider the work- 
ing of this competition in other branches of professional education we 
see at once in what a different position we stand from other countries. 
At Paris there is the only medical school for all France; and it cer- 
tainly presents opportunities for ensuring the selection of the highest 
talent, and concentrating everything in one magnificent establishment. 
In Londen there are no less than fourteen complete schools: at 
Dublin three; besides nearly a score provincial establishments. The 
effect of this, some would say, would most certainly be to ensure 
mediocrity, by the employment of so many individuals, while the 
dispersion of talent would very much enfeeble the whole course of 
medical education. The operation, on the contrary, is, by the mainte- 
nance of an energetic competition, ever to elevate the standard, and 
ensure the ascendancy of men of talent; and every school is obliged to 
make the greatest exortions to command pupils, since it is only by 
securing able professors that they can maintain their standing. lt 
must be remembered, that none of these schools have the privilege of 
giving licenses to practice, aud that the examining body is totally 
distinct from the instrnctive. At Paris it is a principle something 
like this, and totally distinct from the system adopted, which maintains 
the superiority of that school; for from the turbulence of the pupils, 
they as specdily put down an obsoxious professor as the incipient 
surgeons of London ; and thus counteraet the evils of a stagnant system 
and government control ; although it is not an impossible occurrence 
for a professor to be absent from his chair a year, or even two. The 
beauties of a non-competing system were most admirably illustrated in 
the recent proceedings at Uxford, and bear almost too much the 
appearance of irony even to be quoted with seriousness. The case was 
briefly. thia; Professor Daubeny, and other teachers of the natural 
sciencea—who are the enly professors who teach at all, in consequence 
of the miserable paucity of their auditors, (Daubeny’s chemical class 
being ELEVEN 11) brought forward a law to render attendance on one of 
the seientific courses imperative on students proceeding tua bachelor’s 
degree of arts, and making in consequence some proforma! alterations, 
increasing the number of lectures of the professors. Upon which 
proposition, the decision of the learned authorities was, that no com- 
pulsory attendance on the courses should be enacted, but that the 
proposed regulations as to more frequent lectures should be enacted; by 
which solemn farce, an important question was eluded, and well-deserv- 
ing men were entrapped into unnecessary duties. The zeal of such 
men as Daubeny, and his colleagues, cannot indeed be too highly 
commended ; when, instead of profiting by the do-nothing example of 
their brethren, they continue to devote their talents to audiences of 
eleven, in the Fest Universite or THE. WORLD. 

To come, however, to the instance presented by the volume before 
us, we have every reason to congratulate ourselves upon possessing the 
house divided within itself, instead of that founded upon the rock, or 
rather pillow. University College came first into the field pledged 
to the adoption of the most enlightened principles; aod King’s 
College was brought in as its opponent ; and most nobly oe the centest 
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been carried on. University College has been equally unfettered, 
both as to principles, and as to men, while from its very constitution 
the other establishment at once imposed npon itself leaden chains ; at 
best placed in a go-cart, in the way of right, and certainly hampered 
by mary superstitions and absurdities, it was additionally fettered by 
being obliged to select its professors from those very establishments 
whose stifling influence was most sought to be evaded. The result, 
however, even those who hoped most for its success, could never have 
anticipated; an the conductors of King's College, supporters as they 
are ¢.r-officio of nepotism and pafronage, deserve the highest credit for 
the diserimination and disinterestedness which they have shown in the 
choice of professors, who by finding out new paths, have emancipated 
themselves from the trammels in which they had been placed, and 
seeured their own fame and the prosperity of the institution. It is not 
our desire to elevate the one institution at the expense of the other; and 
if from deference to the work before us our remarks are restricted to 
King's College, it must not be considered;tliat we detract from another 
establishment the labours of whose members have ensured it a high 
merd of fame. 

We cannot better illustrate tlie justice of the remarks we have made 
than by referring to the outlines ef the courses, which are those pro- 
posed to be delivered before the class of Civil Enginecring, and they 
mark anew era, when science is no longer to be conventional, but 
practical; when it is to leave off its Procrustean propensity of an 
artilicial standard, and to adapt itself as it ought to do to every capa- 
city and every pursuit. Pedantry of all kinds is most disgusting, 
but the pedantry of science is positively injurious, for it causes a 
waste of time to the practical man too often irreparable, and it is ine 
deed time tliat we should get rid of this clog upon our progress. The 
courses proposed for tliis year are of course introductory ; and all, like 
those on mathematics and natural philosophy, special : we have occasion 
afterwards to revert to Professor Moseley, on ** Natural Philosophy; 
so that we shall at present consider some of the other subjects. 


Professor Daniell lias arranged his course in a manner totally different 
from the general run of university lectures, and with an ability which 
shows his desire of promoting the instruction of his pupils rather than 
maintaining tlie dogmata of science, merely filling up the dull routine 
of official duty. His first year's course contains a preparatory view 
of the forces which concur to the production of chemical phenomena. 
An endeavour, says the Professor, will be made to systematize what 
the beginner already knows from common experience, and to lead 
him on to increase this knowledge gradually by the results of experi- 
ment; to teach him the inductive method of reasoning from phe- 
nomena ; and to explain to him the general views and theories of the 
scicnce. The display of these forces in the grand operations of nature 
will form principal objects of illustration, and particularly in the con- 
stitution of the atmosphere, the phenomena of thunder and lightning, 
winds, rain, &c. In the second year it is proposed that the students 
shall attend a course of practical chemistry, in which the application of 
the science to the arts will be taught, and the processes of the different 
manofacturers, of metallurgy, and of domestic economy will be ex- 
plained and illustrated. This is a method which ought long since to 
have been adopted, and it is one which promises to rescne the physical 
sciences from being a mere set of empirical, processes, and placing 
them in the hands of the students as they onght to be—sciences, and not 
arts. Science is one, but arts are many ; and so long as the student is 
only taught a series of processes, without being properly grounded in 
the principles, so long will his progress in science be limited, and he 
remains a journeyman where he might bea master. There are few 
sciences indeed, of which many important principles are not sown in 
the human mind by observation, and it wants but little instruction to 
bring ont these, andsystematise the stores of knowledge. Instead of 
considering the mind of the student as ground entirely to be made, 
another course should be adopted, and it should be regarded as a soil 
which possesses many of the elements of fertility, and to which only 
the complementary addition is necessary to make it productive. 
Taking, too, nature as a basis, the student is put on the road not only 
to learn from the experience of the past but to profit from the events 
of the future; for there is perhaps no science in which the observation 
of nature is not the grand foundation of all greatness and all excellence; 
because, indeed, in nature, as in a storehouse, we find treasured up 
the perfections of an omniscient and unerring Deity. The discovery of 
the principles of specific gravity by Archimedes—musical mathematics 
hy Pythagoras, the pendulum by Galileo, and terrestrial gravitation b 
Newton ; all of these (and many more might be accumulated) are deri- 
ved from the observation of the commonest phenomena—tlte bath, the 
blacksmith’s anvil, a swinging cord, or a falling apple—while from them 
have been derived laws from the constitution of a universe to the 
arrangement of the most plodding machine. Teaching the students 
likewise, ag Professor Daniel! proposes, tọ reason on the phenomena 


presented to them, affords them a perpetual and available resource in 
all difficulties ; and one, than which nothing could be more appropriate 
to the mental habits of an engineer. It is to be regretted indeed that 
in too many cases it is thought sufficient to cram a youth witha quan- 
tity of facts, and leave him to digest and apply them in wliat manner 
he can, as if man were supplied with a whole stock of logic from 
nature. 

The other courses are also marked by ‘the same happy desire to 
obtain the most effective ends by the application of the sonndest 
principles, and they cannot fail to promote fhe results they so zealously 
attempt. In the program to the course on Geometrical Drawing, 
where, under mest circumstances we should be the last to expect 
to find such an admission, Professer Bradley truly observes, that 
considerable facility in the pewer of drawing by eye, with precision 
and freedom, is requisite to constitute a good draughtsman, and is 
tobe attained by constant practice in skctching objects of any kind from 
nature. It seems however to be thought generally, both by architects 
and engineers, that to stick a rule and compasses in a boy's hand 
is quite enough to qualify him, although, independently of the arti- 
ficial training which is thus effected, no attention is paid to the 
fact that the human eye is the most delicate instrument in nature. 
Professor Wheatstone takes up the subject of experimental philosophy, 
and it can be believed, by those who know him, with what practicability 
and good effect. Professor Tennant lays ont an admirable course on 
Geological Mineralogy ; and indeed the whole arrangements are ad- 
mirably calculated to effect the objects proposed on the institution 
of the class. We are happy indeed to see that there is no pretence 
to teach civil engineering, but that they wiscly leave to those best 
qualified to teach those parts which are susceptible of being com. 
municated by practical instruction, and only take on themeclves such 
accessory portions as they can effect with credit to themselves snd 
without injury to the pupils. 

We may now come at last to the work before ns, and we shall liare 
no reason to regret any attention that we may pay to it, as it is quite 
worthy of the ability of the well-known author. The professors of 
Kings College, it seems, have determined upon publishing a course 
of works on science, for popular instruction and they have acted very 
justly in confiding to Mr. Moseley the task of being their herald in the 
field ; and, as his introduction may be regarded as that to the whole 
course, we think that we cannot better express its objects than by 
favoring our readers with some extracts from this able production :— 


The author has proposed to himself the development of that system «f 
experimental facts and theoretical principles on which the whole super- 
structure of mechanical art may be considered to rest, and its introduction, 
under an available form, to the great business of practical education. 1v 
effect this object, and to reconcile, as far as it may be possible, the strictly 
scientific with the popular and elementary character of the undertaking, a 
new method has been sought, the nature of which is sufficiently indicated 
by its title—Illustrations of Mechanics. The work consists, in fact, of a 
series of illustrations of the science of mechanics, arranged in the order in 
which the parts of that science succeed'each other, and conuected by such 
explanations only, as may serve to carry thc mind on from onc principle to 
another, and enable it to embrace'and combine the whole. ‘Throughout, a 
attempt is made to give to the various illustrations an entirely elementary 
and practical character. 

It is an idea which presents itself to the mind of every man who hes 
children to cducate and provide for, which is à constant subject of comment 
and discussion, and which prevails throngh all classes of society, that a 
portion of the school life of a boy ought to be devoted to the acquisition of 
those general principles of practical knowledge of which the whole business 
of his subsequent life is to form a special application; that there ought, in 
fact, to be commenced by him at school a common apprenticeship to those 
great elements of knowledge, on which hang all the questions of interest 
which are to surround him in nature, and which are destined, under the 
form of practical science, to take an active share in the profession, trade, 
manufacture, or art, whatevcr it may be, which is hereafter to become the 
occupation of his life. 

H is the object of this work, and of the series of which it forms part, to 
promote this great business of practical education, by supplying to the in- 
structors of youth a system of elementary science, adapted te the ordinary 
forms of instruction, No one can doubt that the same capabilities in the 
scholar, united to the same zeal in the master, which now suflice to carry 
the elements of a classical education to the very refinements of philological 
criticism, would be equal to the task of instruction in the nomenclature of 
the physical sciences, their fundamental experiments, their elementary mA- 
sonings, and their chief practical results; nor can it be questioned that the 
ordinary intelligence of youth, and common diligence on the part of their 
teachers, would enable them to master the secreta of the more important of 
the arts, and the chief processes of the manufactures; and would place 
within their reach the elements of natural history, the general classification 
of the animal and vegetable kingdoms of nature, and their various ministries 
to the uses of man. These arc elements of a knowledge whieh ix of inea- 
timable value in the affairs of life; and the interests of this great commet- 
‘cial and manufacturing community claim that they should ao longer be kh 
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\o find their way to the young mind (if, indeed, they rench it at all), rather 
as a relaxation of the graver business of education than as a part of it. 

The illustrations of the mechanical properties of matter and the laws of 
force are drawn promiscuously and almost equally from art and nature. It 
is not by design that examples taken from these distinct sources thus inter- 
mingle, but simply because they suggest themselves as readily from the one 
source as the other—from nature as abundantly as from art. There is a 
relation between art and nature—a relation amounting to more than a re- 
semblance ;—a relation by which the eye of the practical man may be guided 
to that God who works with him in every operation of his skill, and 
mechanical art elevated from n position which is sometimes unjustly as- 
signed to it among the elements of knowledge. It is from this relation 
between the Author of nature and the being in whom the works of art 
have their origin that arise those relations, infinitely remote, but distinct, 
between the things themselves, of which the evidence is every where around 
us. These are nec relations : it is not that the works of art are 
made by any purpose or intention in the resemblance of those of nature, or 
that there is any unseen influence of nature itself upon art; the primary 
relation is in the causes whence these severally proceed. Thus it is possi- 
ble, that in the infinities of nature, every thing in art may find its type ; this 
i» not, however, necessarily the case, since the causes are infinitely re- 
moved, since, moreover, in their operation, these causes are independent, 
and since nature operates upon materials which are not within the resources 
of art. How full of pride is the thought, that in every exercise of human 
skill, in each ingenious adaptation, and in eack complicated contrivance 
and combination of art, there is included the exercise of a faculty which is 
akin to the wisdom manifested in creation! And how full of humility is 
the comparison which, placing the most ingenious and the most perfect of 
the efforts of human skill by the side of one of the simplest of the works of 
nature, shows us but one or two rude steps of approach to it. 


The arrangement of the work will perhaps be better understood by 
leaving it in the author’s own words, so that we have selected for our 
readers the following detail of it :— 


Matter is composed of elements, which are inappreciably and infinitely 
minute; and yet it is within the infinitely minute spaces which separate 
these elements that the greater number of the forces known to us have 
their only sensible action. These, including compressibility, extensibility, 
clasticity, strength, capillary attraction and adhesion, receive their illustra- 
tion in the first three chapters of the following work. The fourth takes up 
the Science of Equilibrium, or Statics; applies in numerous examples the 
frindamental principles of that science, the parallelogram of forces, and the 
equality of moments; then passes to the question of stability, and to the 
conditions of the resistance of a surface; traces the operation of each of 
the mechanical powers under the influence of friction; and embraces the 
question of the stability of edifices, piers, walls, arches, and domes. 

The fifth chapter enters upon the Science of Dynamics. Numerous 
familiar illustrations establish the permanence of the force which accompa» 
nies motion ; show how ít may be measured; where in a moving body it 
may be supposed to be collected; exhibit the important mechanical pro- 
pertics of the centres of spontaneous rotation, percussion, and gyration; 
the nature of centrifugal force; and the properties of the principal axes of 
a body's rotation ; the accumulation and destruction of motion in a moving 
body, and the laws of gravitntion. . 

e last chapter of the workl opens with a series of illustrations, the 
object of which is to make intelligible, under its most gencral form, the 
principle of virtual velocities, and to protect practical men against the 
errors into which, in the application of this universal principle of me- 
chanics, they are peculiarly liable to fall: it terminates with jvarious illus- 
trations of those general principios which govern the reception, transmis- 
sion, and application of power by machinery, the measure of dynamical 
action, and the numerical efficiencies of different agents—principles which 
receive their final application in an estimate of the dynamical action on the 
moving and working points of a steam engine. 

The Appendix to the work contaius a detailed account of. the experi- 
ments of Messrs. Hodgkinson and Fairbairn upon the mechanical properties 
of hot and cold blast iron: and an extensive series of tables referred to in 
the body of the work, and including, I. Tables of the strength of materials ; 
2. Tables of the weights of cubic feet of different kinds of materials; 
3. Tables of the thrusts of semi-circular arches under various circum- 
stanees of loading, and of the positions of their points of rupture ; 4. Ta- 
bles of co-efficients of friction, and of limiting angles of resistance, com- 
piled and calculated from the recent experiments of M. Morin. The results 
of these admirable experiments, made at the expense of the French 
government, arc here, for the first time, published in this country. 


A Dictionary of Arts, Manufactures, and Mines. By ANpgEw Unt, M.D. 
London. Longman and Co. - 


We have now come to n final notice of this work, and we cannot 
dismiss it without presenting to our readers a few more extracts. The 
following is from the article on slate, and gives a brief sketch of the 
localities in which that material is found :— 


Clay-siate.— This substance is closely connected with mica; so that 
uninterrupted transitions may be found between these two rocks in many 


mountain chains, It is a simple schistose mass, of a bluish.gray or grayish- 
black colour, of various shades, and a shining, somewhat pearly internal 
lustre on the faces, but of a dead colour in the cross fracture. 

Clay-slate is extensively distributed in Great Britain. It skirts tho 
Highlands of Scotland, from Lochlomond by Callender, Comrie, and 
Dunkeld; resting on, and gradually passing into mica-slate throughout 
the whole of that territory. Roofing-siate occurs, on the western side of 
England, in the counties of Cornwall and Devon; in various parts of 
North Wales and Anglesea; in the north-cast parts of Yorkshfre, near 
Ingleton, and in Swaledale; as also in the counties of Cumberland and 
Westmoreland. Itis likewise met with in the county of Wicklow and 
other mountainous districts of Ireland. 

All the best. beds of roofing-slate improve in quality as they lie deeper 
under the surface ; near to which, indeed, they have little value. 

A good roofing-slate should split readily into thin even lamine; it 
should not be absorbent of water either on its face or endwise, a pro- 
perty evinced by its not increasing perceptibly in weight after immersion 
in water; and it should be sound, compact, and not apt to disintegrate in 
the air. The slate raised at Eisdale, on the west coast of Argyllshire, is 
very dyrable. 

eaving and dressing of the slates.—The splitter begins by dividing the 
block, cut lengthwise, to à proper size, which he rests on end, and steadies 
between his knees. He uses a mallet and a chisel, which he introduces 
into the stone in a direction parallel to the folia. By this means he 
reduces it into several manageable pieces, and he gives to each the requi- 
site length, by cutting cross grooves on the flat face, and then striking the 
slab with the chiscl. It is afterwards split into thinner sections, by finer 
chisels dexterously applied to the edges. The slate is then dressed to the 
proper shape, by being laid on & block of wood, and having its projecting 
parts at the ends and sides cut off with a species of hatchet or chopping- 
knife. It deserves to be noticed, that blocks of slate may lose their pro« 
perty of divisibility into thin laminæ. This happens from long exposure to 
the air, after they have been quarried. The workmen say, then, that they 
have lost their waters. For this reason, the number of splitters ought to 
be always proportioned to the number of block-hewers. Frost renders the 
blocks more fissile; but a supervening thaw renders them quite refractory. 
A new frost restores the faculty of splitting, though not to the same degree ; 
and the workmen therefore avail themselves of it without delay. A suc- 
cession of frosts and thaws renders the quarried blocks quite intractable. 


This account is, however, rather meagre, as it totally omits one of 
the great districts, that of Furness, in Lancashire, which supplies slate 
of excellent quality, and much used in that neighbourhood. There is 
no distinction made between the several varieties, and the manner in 
which the locality is determined by the colouring of the slate, the 
slates of Cornwall and Westmoreland differing totally in respect to 
colour. The application of slate also as a paving material, and its 
applicability in solemn decoration, as for tombstones, library chimney- 
pieces, slabs, &c., are not alluded to. The ensuing account of the 
manufacture of stalned glass is rather more chemical than practical :— 


SrAINED Grass.— When certain metallic oxides or chlorides, ground up 
with proper fluxes, are painted upon glass, their colours fuse into its sur- 
face at a moderate heat, and make durable pictures, which are frequently 
employed in ornamenting the windows of churches as well as of other 
public and private buildiugs. The colours of stained glass are all trans- 
parent, and rre therefore to be viewed only by transmitted light. Many 
metallic pigments, which afford a fine effect when applied cold on canvas 
or paper, are so changed by vitreous fusion as to be quite inapplicable to 
painting in stained glass. 

The glass proper for receiving these vitrifying pigments, should be 
colourless, uniform, and difficult of fusion ; for which reason crown glass, 
made with little alkali, or with kelp, is preferred. When the design ie 
too large to be contained on a single pane, several are fitted. together, and 
fixed in & bed of soft cement while painting, and then taken asunder to be 
separately subjected to the fire. In arranging the glass pieces, care must 
be taken to distribute the joinings so that the lead frame-work may 
interfere as little as possible with the effect. 

A design must be drawn upon paper, and placed beneath the plate of 
glass; though the artist cannot regulate his tints directly by his pallet, 
but by specimens of the colours producible from his pallet pigments 
after they are fired. The upper side of the glass being sponged 
over with gum-water, affords, when dry, a surface proper for receiving the 
colours, without the risk of their running irregularly, as they would be 
apt to do, on the slippery glass. The artist first draws on the plate witha 
fine pencil, all the traces which mark the great outlines and shades of the 
figures. This is usually done in black, or, at least, some strong colour, 
such as brown, blue, green, orred. In laying on these, the painter is 
guided by the same principles as the engraver, when he produces the effect 
of light and shade by dots, lines, or hatches; and. he employs that colour 
to produce the shades, which will harmonize best with the colour which is 
to be afterwards applied ; but for the deeper shades, black is in general 
used. When this is finished, the whole picture will be represented in 
lines or hatches similar to an engraving finished up to the highest effect 

ossible; and afterwards, when it is dry, the vitrifying colours are laid on 
y means of larger bair pencils; their sclection being regulated by the 
burht specimen tints. When he finds it necessary to lay two colourg 
adjoining, which are apt to run together in the kiln, he must apply ene of 


lin. 
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them to the back of the glass. But the few principal colours to be 
presently mentioned, are all fast colours, which do not' run except the 
yellow, which must therefore be laid on the opposite side. After colouring, 
the artist proceeds to bring out the lighter effects by taking off the colour 
in the proper place, with a goose quill cut like a pen without a slit. By 
working this upon the glass, he removes the colour from the parts where 
the lights should be the strongest ; such as the hair, eyes, the rcflection of 
bright surfaces and Tight parts of draperies, The blank pen may be 
employed either to make the lights by lines, or hatches and dots, as is 
most suitable to the subject. 

By the metallic preparations now laid uponit, the glass is made ready 
for being fired, in order to fix and bring out the proper colours. The 
furnace or kiln best adapted for this purpose, is similar to that used by 
enamellers.—[See ENAMEL, and the Glaze-kiln, under PorrEny.] It con- 
sists of a muffle or arch of fire-clay or pottery, so set over a fireplace, and 
so surrounded by flues, as to receive a very considerable heat within, in 
the most equable and regular manner; otherwise some parts of the glass 
wil be melted; while, on others, the superficial film of colours will 
remain unvitrified. The mouth of the muffle, and the entry for intro- 
ducing fuel to the fire, should be on opposite sides, to prevent as much as 
Somitle the admission of dust into the muffle, whose mouth shemld be 
€losed with double folding-doors of iron, furnished with small peep-holes, 
to allow the artist to watch the progress of the staining, and to withdraw 
small trial slips of glass, painted with the principsl tints used in the 

icture. ` 

p The muffle must be made ef very refractory fire-clay, flat at its bottom, 
and only 5 or 6 inches high, with such an arched top as may make the 
roof strong, and so close on all sides as to exclude entirely the smoke and 
flame. On the bottom of the muffle a smooth bed of sifted lime, freed 
from water, about half &n inch thick, must be prepared for receiving the 
pane of glass. Sometimes several platea of glase are laid over ench other 
with a layer of dry pulverulent lime between each. The fire is now 
lighted, and most ually raised, lest the glass should be broken; and 

er it has attained to its full heat, it must be kept up for 3 or 4 hours, 
more or less, according to the indications of the trial slips; the yellow 
colour being principally watched, as it is found to be the best criterion of 
the state of the others. When the colours are properly burnt in, the fire 
is suffered to die away, so as to anneal the glass. 


The description of an Artesian well, at Mortlake, is interesting, but 
it appears to us that it should be received with some caution as ap 
example, for it seems by no means satisfactory as a general rule that 
water would be found in the soft chalk. 


Artesian WzrLLs.—The following account of a successful operation of 
this kind, lately performed at Mortlake, in Surrey, deserves to be recorded. 
The spot at which this undertaking was begun, is within 100 feet of the 
Thames. In the first instance, an auger, seven inches in diameter, was 
used in penetrating 20 feet of superficial detritus, and 200 feet of London 
clay. An iron tube, 8 inches in diameter, was then driven into the 
opening, to dam out the land.springs and the percolation from the river. 
A 4-inch auger was next introduced through the iron tube, and the boring 
‘was continued until, the London clay having been perforated to the depth 
of 240 feet, the sands of the plastic clay were reached, and water of the 
softest and purest nature was obtained; but the supply was not sufficient, 
and it did not reach the surface. The work was proceeded with ac- 
cordingly ; and after 55 feet of alternating beds of sand and clay had 
been penetrated, the chalk was touched upon. A second tube, 4j inches in 
diameter, was then driven into the chalk, to stop out the water of the 
plastic sands; and through this tube an auger, 3} inches in diameter, was 
introduced, and worked down through 35 feet of hard chalk, abounding 
with flints. To this succeeded a bed of soft chalk, into which the instru. 
ment suddenly penetrated to the depth of 15 feet. On the auger being 
withdrawn, water Lae Tose to the surface and overflowed. The 
expense of the work did not exceed 300/. The general summary of the 
strata penetrated is as follows:—Gravel, 20 feet; London clay, 250; 
plastic sands and clays, 55; hard chalk with flints, 35; soit chalk, 15 ;— 
375 feet. 

We cannot leave this work without again expressing our opinion of 
its general utility. Executed as it is under the guidance of one man, it 
must necessarily partake of the defects of his limited experience; but 
in all those departments which may be considered Dr. Ure’s own, the 
matter esses more than average merit. The chemical portions are 
essentially good, but in many of the technical parts a want of acquaint- 
ance with the -latest processes is observable. In our own branches we 
bave before remarked on this deficiency, and of course the same 
observation extends to many arts and manufactures beyond the limits 
of ou r critical sphere. us, the article on button making is ex- 
tremely erroneous, and iu that on black dyes we find no meution of 
the French processes, although it is notorious that there is a marked 
difference between their method and our own. Generally we think 
that the Doctor might have paid more attention to the French and 
German Encyclopedias of Trades, from which many interesting illus- 
trations might have been obtained. As the first work of its class in 
the field, however, it possesses merits peculiarly its own, and a right of 
exemption from blame, where one ha» done so well; and it may be 
consulted usefully by al}, ae containing a wass of infermation nowhere 
else to befound,  - i : 


British Critic and Theological Review.—No. 50. 


Do not let our readers be startled by this title, or imagine that weare 
going to edify them by a theological disquisition ; no, we merely call 
their attention to the last number, because it contains two architectural 
papers, which might, but for our doing so, quite escape their notice. 
One of them is entitled * Interior Decorations of English Churches,” 
the other is a review of “ Pugin's Contrasts ;" and it is to this latter 
that we shall confine our remarks, not having as yet perused the first 
one, except in a very hurried manner. Whether Welby Pugin will 
think proper to bring out a pamphlet in reply to this article, as he did 
in answer to—or, rather, by way of attempt at answering—certain 
Strictures upon liis book in Fraser, remains to be seen. But the re 
viewer certainly does not spare Mrs. Candour Pugin, as he has heen 
styled in some other publication; the most he does is to throw lima 
sop by praising his drawings, which, he says, "exhibit an exquisite 
taste, and confirm us in our previous opinion, that Mr. Pugin is the first 
Gothic architect of the age.” It is difficult to make out whether this 
be intended as ironical or not : yet, if it be actually intended as praise, 
it puzzles us still more, for coarser scratches than are the plates to the 
* contrasts" can hardly be imagined ; while, as every one at all acquainted 
with the style must admit, no little of the character and charm of 
Gothic architecture depends upon the beautiful forms and execution of 
the details. It is, besides, chiefly with respect to detail and decoration 
—in which he is said to be unsparing—that Mr. P. has much pretension 
to the name of architect ;—at least, we have not seen any designs, or heard 
of his having ever done any thing, except in mere fittings up. We do 
not say that he is capable of achieving nothing more, but merely mean 
that there is no evidence to show that he is fairly entitled to the praise 
of being * the first Gothic architect of the age," since, had he executed 
any thing which would sanction it, it would hardly remain a secret; 
unless Mr. Pugin's buildings are to be classed among those things 
whose fate it is “to be,” as some one has observed, “exceedingly famous, 
yet little known.” A little further on he gets another sop, where it is 
said, ** Homer was blind, and Mr. Pugin cannot argue ;"—it might have 
been added, nor can he spell. The reviewer has pointed out his pecu. 
liar mode of spelling Windsor on one of his plates, and in another be 
has converted Mr. Brayley into Mr. Bragley, which howe er may pases 
one of those unaccountable intentional blunders people are apt to fall 
into. The principle upon which Mr. P. planned his ** Cuntrasts"is well 
exposed, and shown to be one hy which any person ma make eri 
argument, merely by bringing forward all: that makes for it and taking 
no notice of the ugly facts that make against it. 

* Of the remaining ‘ Contrasts,” says the reviewer, “ we will only ak 
whether it is fair to compare acommon cast-iron pump with a handsome 
store conduit, or Sir John Soane’s house with the work of any sensible 
architect of any age or country?” That last remark touches us to the 
very quick, for it puts us quite out of conceit with the “ house, No. 13, 
Lincoln’s-inn Fields ;” which, belonging as it does, or is fancied to do, 
to the public, is the house of every Englishman. 

However, we will venture to prescribe the article to our readers, 
who imay wash it down either with * Vin, Port,” or *' Ag. pura.” 


Penny Cyclopedia: Article, * London.” 


The 74th part of this publication deserves to be pointed out by us 
to our readers, as containing, under the head of * London," an able 
though brief architectural review of the principal buildings in the 


metropolis ; accompanying which there is an excellent table of them, 
arranged chronologically in centuries, with the respective dates and 
architects’ names, and further remarks on them in a separate column. 
Such an architectural synopsis is a quite novel and no less happy 
iden; and it is so exceedingly useful for reference, that we haveno 
doubt the same plan will be henceforth adopted in other works. Such 
a table ought, in fact, invariably to accompany the Guide Book ol 
any city, if merely to serve as an index, pointing out at a glance all 
the unda most worthy of note, and the architects by whom ther 
were erected. 

The table we are now speaking of does not profess to be n complete 
list of all the public edifices in the metropolis, but merely of such ss 
have pretension to rank as works of architecture ; whereas in the 
other case, a great many would have been included which possess no 
architectural interest whatever. It is, as we have said, divided into 
centuries, beginning with the seventeenth; and of the seventy-three 
buildings mentioned in it, no fewer than fifty-three have been erected 
in the course of the last thirty years, or from 1808 to 1838; a tolerably 
striking proof how much more than at any former period has been 
done in = own "nnm especially if we further take into account 
street architecture and general improvements, As s specimen, ** 
shall extract this table = j - 
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TABLE OF PUBLIC BUILDINGS MOST WORTHY OF NOTICE FOR THEIR ARCHITECTURE. 
SEVENTEENTH CENTURY. 


| Date. Architect. Remarks. 

Whitehall Chapel . . . | 1619 Inigo Jones Chiefly admirable as the finest specimen of pure Italian. 

York Stairs . 2 * š s 1626 Ditto . i : 

St. Paul's, Covent Garden. $ 163! Ditto Tuscan, distyle in antis. 

Temple Bar . . . . 1670.2 Sir C. Wren 

Tbe Monument . ‘ . $ 1671.7 Ditto Fluted Doric column ; total height, including pedestal, &c., 202 feet. 

St. Stephen’s, Walbrook ee 1672.9 Ditto Exterior concealed by houses; interior over-praised ; chiefly remarkable 
or its dome. 

St Paul's Cathedral, begun . . 1675 Ditto Extreme length, 500 feet; height to top of cross, 360. 

EIGHTEENTH CENTURY. S 

St. Paul's finished s . . | 1710 J. James Style Italo-Roman ; exterior both magnificent and picturesque, though not 
faultless, : j 

St. George's, Hanover-square + f.1724 J. Gibbs Portico hexastyle, Corinthian. 

St, Martin's Sed ap. Co | 1721.6 Ditto Portico hexastyle, Corinthian ; the general style bad. 

St. George's, Bloomsbury 1.1781 Hawksmoor Ditto, ditto; Campanile excellent. 

Manson House . M . . 1739.53 Dance 

Westminster Bridge . » 1739.50 Labelye Length 1066 feet. 

Ironmongers’ Hall * , z 1748 Holden Italian Ionic on basement. 

Horse Guards s P . . 1751 W. Kent . 

Blackfriars Bridge A : > 1760-70 R. Mylne Length 1000 feet. 

Excise Office . ` ; h 1769 ; James Gandon Plain in design, but of most commanding aspect. 

Adelphi . š . > è * 1770 Adams Admirable in design and character 

Newgate . e 4 1770.82 Dance Though poor in parts, a good example of Italian. Rirer front 590 feet. 

Somerset House . " š 2: 1776 Sir W. Chambers East fron: hendsome. 

Clerkenwell Sessions House . " 1780 Rogers Very picturesque in parts, 

Bak . . "ERES . : 1789.1826' SirJ. Soane Hexastyle loggia, Grecian Ionic, sculptured frieze and pediment. 

Tpdit House : 7 i : 1799 ; R. Jupp 

NINETEENTH CENTURY. ` 

Cownt-Garden Theatre . . 1808.9 Sir R. Smirke Grecian Doric ; tetrastyle portico. 

Drary-Lane Theatre. . 3 1811.12 B. Wyatt N 

Opera-House, altered . . . 1818 Nash and Repton 

Bethlehem Hospital =. Š . 1812-15 J. Lewis Portico hexastyle, Ionic. Length 569 feet. 

Wautloo Bridge’. .. et 1811 J. Rennie . Length 1326 feet. 

Met . . . : š ; 1811 Sir R. Smirke © Grecian Doric on a basement. 

Custom House . " . g 1813 D. Laing The Long Room and centre of the river front quite altered after the acci. 

: dent in 1826. Length 484 feet. — - 

London Institution . . . 1815.19 | W. Brooks 

St. Pancras Church «we 1819.22 | W.and H. W. Inwood | The finest copy of Athenian Ionic. 

Post-Office . . è A , 1823.9 Sir R. Smirke Hexastyle, Ionic portico; extent of front 390 feet. 

Hanover Chapel, Regent- . 1823.5 R. C. Cockerell Tetrastyle Ionic portico. 

British Museum (new buildings) . Sir R. Smirke 

Buckingham Palace . . o 1825 . Nash and Blore 

College of Physicians and Union 

Club. House f R ; à 1825.7 Sir R. Smirke Grecian Ionic. 

Board of Trado . . " . 1824.6 Sir J. Soane Roman Corinthian. 

Colosseum . . è . . 1824 D. Burton Hexastyle, Grocian Doric portico attached to a polygon 130 feet diameter. 

london Bridge  . . . P 1825.31 J. Rennie Length 920 feet. 

St Merk's, North Audley-street . 1825.8 Gandy: Deering Florid Grecian Ionic ; façade small, but of rich design. 

St. Katherine's Hospital . . 1826 Poynter Chapel Gothic; the rest Old English Domestic. 

Hall, Christ Church Hospital . 1826 J. Shaw Later Gothic. 

Scotch Church, Regent-equare . 1827.8 W. Tite Gothic. 

St George's Hospital . . . 1827 W. Wilkins -> Portico tetrastyle, with square piilars. 

London University $ . . 1827.9 Ditto . Fagade not completed ; decastyle portico, and dome. 

New Corn Exchange . e 1827.8 G. Smith Grecian Doric, with pleasing originality of design. 

St Paul's School . : . . 1827 Ditto Herastyle, Tivoli Corinthian on a basement. 

Law Institution, Chancery -lan . 1827.9 L. Vulliamy Grecian Ionio hexastyle. 

Archway, Green Park . * " 1828 D. Burton 

Fishinongers’ Hall v6 x . 1827 3.4 H. Roberts Grecian Ionic. 

Atenzoum Club . . . 1829 D. Burton Its bas-relief frieze, the only specimen in London. 

Goldsmiths Hall . . z 1829.35 P. Hardwick Jtalian; magnificent, yet somewhat heavy, and basement poor. 

Exeter Hall s A . 1830-1 Gandy-Deering Greco-Corinthian, distyle in antis. 

St. Dunstan's in the West . . 1830.32 J. Shaw Gothic ; handsome Louvre tower. 

York Colamn x i s 3 1830.36 B. Wyatt Total height, including statue, 137 feet 9 inches. 

| Lowther Arcade . g P A 1830 J. Turner Greco. Italian, with pendentive domes, 

Hungerford Market . : s 1831.3 C. Fowler 

Travellers’ Club . E . . 1831 C. Barry sins specimen of the best Italian style, perticulazly the design of garden 
ront. 

Charing-Crosg Hospital eov 1830.1 D. Burton i ' 

St. George's, Woburn.square : 1832 L. Vulliamy : Gothio ; handsome spire. 

Westminster Hospital e . . 1832 Inwoods | Modernized Gothic. 

National Gallery n x . 1832.7 . W. Wilkins Grecian ; total extent of front 458 feet. 

State. Paper Office, St. James's Park. 1833 Sir J. Soane One of bis chastest productions. Style, Ttaliar. 

Pantheon Bazaar 20. 5 | 1834 S. Smirke : 

Schoul for Indigent Blind. . $ 1831.7 J. Newman Style Tudor, white brick and stonc ; central tower of rich design. 

SL Olave’s School E h 00 1835 J. Field Style Elizabethan, red brick and stone. 

Vollege of Surgeons * s . ` 1595.6 C. Bury | Italianized Grecian. 

United University Club A , 1836.7 Sir R. and S. Smirke > Stylo a modified Italian; bas.relief pauels. 

St. James's Theatre - . s 2 1836 S. Beazley 

Railway Terminus, Euston-square ! 1837.8 P. Hardwick ; A Grecian Doric propyleam on an iinposing scale. 

lendonand Westminster Bank . - 1837.8 Cockerell and Tite Style modified Italian ; singular but plcusing. 

‘Synagogue, Great St, Helen's . , 1837.8 J. Davies 


Stylo Italian ; intcrior rich and tasteful. 
*form Club e ts . . į; 1838 C. Barry. i Italian. i 
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l. The Laws of Harmonious Colouring. By D. R. Hay. Lon- 
don: W. S. Orr. 1839, 

2, Lectures on Colour. By Hype Curarse, Esq. 

8. Transactions of the Society of Arts for 1888. 

The subject of light and colour is one of tlie most important which 
now engages the scientific world ; and in consequence of the sensation 
created by photography, hardly a day elapses without some new or 
startling discovery. It is only, indeed, of late, and we hardly know 
if we may say unanimously, that a theory of light has been adopted 
which is at all satisfactory. Hypothesis and system, like the mar- 
shalling of an army, is the first step for the advancement of a science, 
and we may well wonder, after so many brilliant discoveries made by 
the greatest men, to find tlie science of light less advanced than 
chemistry and geology, which are things of yesterday. This has 
arisen primarily from the adoption of a bad system, which is tanta- 
mount to no system at all, or worse; for until recently, the corpus 
cular theory, or that which teaehes the direct procession of light from 
the sun, ruled with all the weight which the name of its great patron, 
Newton, could give to it. Its supporters also forgot the principles of 
their master, the man who considered himself like a loiterer, picking 
up pebbles on the shores of tbe vast ocean of science, and blindly 
maintained the justice of his opinions, without any compunction that 
he too might err; and it seems, indecd, a principle derived from the 
weakness of human nature—that we must ever worship men, and not 
truth. This ridiculous calling ourselves of Paul and of Cephas was 
never perhaps carried to a more extraordinary length than when lately 
before the Ashmolean Society a defence of Newton's opinions was 
read, and it was endeavoured to be proved that he was a supporter of 
those principles which now have the predominance. A blind result of 
our wretehed ignorance, that we cannot judge for ourselves, but must 
follow a leader, whom, if we had but judgment, we should know how 
to be guided by; but one error found out, rather than again be exposed 
to the consequences of our neglect, we dash our once-favoured idol on 
the ground. Another important cause which has doubtless contributed 
to the retardment of this science has been the circumstance that it has 
been courted primarily and almost exclusively by mathematicians ; 
whereas, from its being the disposition of naturalists to observe, and of 
mathematicians to reason, the wholesome course of a svience is to col- 
lect facts, in the first instance, and to arrange them afterwards. In 
good truth, optics has been studied as by a foreigner, who trusting 
to his memory rather than his knowledge, speaks English from a voca- 
bulary, instead of with the freedom of common life. 

It is doubtless from this waut of progress of the science, and from its 
not having attained a popular and practical form, that we must attri- 
bute that eontinued neglect of colour in dceoration, which was flrst 
caused by the puritanical destruction of the arts. Even the com- 
mones: principles of contrast and harmony, which would not take an 
hour's teaching in a common schovl, are not diffused, and it cannot be 
astonishing if we suffer from a universal ignorance in our houses and 
our manufactures. The Egyptians, however, possessed by observa- 
tion wliat neither science nor observation has taught us ; and although 
they used only the simplest colours, yet the manner in which they 
were applied in their temples and in their tombs may justly excite our 
admiration. Although so restricted io the number of their colours, 
the Egyptians produced many bold effects, when they had compara- 
tively no media to soften down their great masses. Harmony is ihe 
general characteristic of Greek decoration, and, by the employment of 
weak tints, they managed to attain great delicacy of expression. Blue, 
from its coolness, they used very much in masses, ansi it greatly aided 
the purity of their designs. "They were very happy, too, in the 
management of black and its contrasts, yellow and white, and used 
them much more aptly in the decoration of objects than we do. They 
also made colour a handmaid to tlie sculptural aris, as may yet be seen 
on some of the statues in the British Museum, and in other places; 
and they even mixed different coloured marbles for such objects, as the 
leopard with black marble spots in the Museum at Naples. They 
used painting also very exten-ively on the exterior of their 
edifices, and with the most happy effect. Wish regard to the man- 
ner in which the Moors used this delightful vehicle of har. 
mony, notbing can be more attractive than the specimens of their 
internal decoration with which we are acquaioted. We are happy to 
see the increasing use of fresco, but we want more pablic examples, 
such as may animate the public taste which already exists. The 
painted ceilings at Greenwich and Hampton Court never fail to attract 
the attention of the public, and there can be no doubt that they would 
fully appreciate whatever might be done. No places can be more 
appropriate for this improvement than the public museums, and how- 
ever wretched may be their condition we still feel more comfortable in 
the old rooms at the British Museum than in the barren walls of the 
new. The walls indeed should be a running commentary on the con- 
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tents, like the Glyptotheca and the Pinacotheca, or like in the 
of the Conservatori, in the Capitol at Rome, where the;Roman statuary 
is accompanied by friezes illustrative of the history of the republic. ft 
cannot be said that this would detract from the contents of the Museum, 
as we have the example of the Louvre, where no one turns away from 
the immortal works to the gorgeous ceiling. By this employment of 
painters and sculptors an impulsive force’ would be given to architec. 
ture, and architects would more than regain what they might expend 
in the first instance. The fine arts, indeed are not to be promoted like 
the livers of French geese, by an artifical plethora of one member, nor 
are they like a tree where the remaining limbs profit by the pruniog 
down of the rest, but they must be cultivated in common, and to neg- 
lect any individual branches is to strike at the roots and destroy the 
nourishment of the rest. . 

The operations of colour are determined by strict mathematical 
laws, and colours possess, if it may be so termed, an atomical constitu- 
tion. Newton, it may be remembered, determined by the prismatic 
experiment that there were seven simple colours, because he could not 
decompound any of them; but practical artists had long rejected this 
doctrine, from being able to Sredu the whole from three. Before the 
determination of this question Mr. Hay had performed some very 
ingenious experiments, which he relates, by which he mixed the yellow 
and red rays and produced orange. the yellow and blue green, and so 
on through the others; thus producing by synthesis what Newton 
could not effect by analysis. The subject has now been determined by 
Sir David Brewster, and it is now taught that light is composed of only 
three simple colours, yellow, red, aod blue; that if these be reflected 
in their due proportion, which is in an active state, white is produced; 
if absorbed, which is a passive state, black is the result. 

‘rhe powers of these, as determined by Field, are yellow, three; 
red, five; and blue, eight. Mr. Hyde Clarke has given an analysis of 
the prismatic spectrum, by which much the same result is produced. 
Arranging the simple and eompound colours under the heads of yelow, 
Fed aod blue, and dividing them by twenty, the following is the 
result :— 


Yellow. Red. Blue. 

Simple . 48 45 60 
Orange . 10 17 

Green. . . . 16 0 44 

Indigo &. . . 0 $4 66 

Divide by 20 74 116 170 

3 5 8 


These three simple colours, by their combination, form the secoo- 
dary, red and yellow, orange, 8; yellow and blue, greco, 11 ; red and 
blue, purple, 18. The simple colours are softened down by the secon- 
daries which they form in combination with the other two colours, 
yellow by orange and green; red by orange and purple ; blue by green 
and purple; and they are contrasted by a combination of the two 
colours, necessary to make up the triad, which forms the compliment of 
the colour with 16; as yellow 3 by green 18, 16 ; red 5 by green 1l, 
16; and blue 8 by orange 8, )6. The same principle prevails iu 
nature in many extraordinary phenomena, as, for instance, in that dise 
covered by Buffon, when if you look steadily for some time on a spot 
of yellow colour, placed on'a black or white surface, it will appear sur- 
rounded by a purple tinge; andso in the phenomena of polarised light 
also, if the ordinary ray be red or blue, the extraordinary ray will be 
green or orange. Sir Jolin Robison related before the French insti- 
tute a remarkable instance of this centrasting power in nature: 
Surgeon of his acquaintance bled a patient In a porcelain basin inel 
green flowers at the bottom, and some time afterwards it was observ 
that on the surface of the blood were formed red flowers corresponding 
to the green ; and this experiment was repeated several times to ensure 
its not being an accident. |n music the same thing occurs, where 
there are three simple notes, C E and G, and if any one of them be 
sounded it will be accompanied hy the other two as the harmonic; 
this may be perceived in the sound of a bell in succession, and in so 
accompaniment on the string of a violincello. From the combination 
of the secondaries proceed the testiaries, orange and green form citron, 
19; orange and purple, russet, 21 ; and green and purple, olive, 24. 
These act with regard to the secondaries as the secondaries do to the 
primaries, and their neutralising power is 32 : thus orange, 8, is con- 
trasted by olive, 24; green, 11, russet, 21; and purple, 13, by 
citron, 19. Besides their perfect intensity, all the colours can be 
raiscd towards darkness, which is called shade, and lowered towards 
light, called tint ; and the compound colours have besides the variation 
of hue, by which is meant a greater admixture of any of the compo 
sing colours—thus orange may be made from the yellowest to tbe red- 


1839.] 


dest. Ina composition a strict equality must be preserved in these 
variations of shade, tint, and hue. 

Light holds a most intimate connection, both in its constitution and 
operations, with all the other sciences, and must ultimately attain a 
most important rank among the sciences, and repay back to them what 
it has received from them. Many of the phenomena are only to be ex- 
plained by reference to hydro-dynamic principles, and it is from them 
that the undulatory theory, under the fostering care of Young, attained 
its present preponderance. The relation of the laws of light to 
acoustics aud music are most astonishing in their resemblance; and 
Field, has arranged octaves of a musical and chromatic. The 
phenomena called polarised light, however beautiful, are not con- 
fined in their application to an entertaining exhibitien, but 
present philosophers with the most delicate instruments for as- 
certaining the constitution of bodies. It is an optical law that all 
transparent bodies become coloured when they are formed into plates 
attenuated deron certain limits, and moreover, that the particular 
colours, which under these circumstances they show, are depen. 
dent upon the degree of attenuation. lt was thus that Newton de- 
termined that the thickness of the thinnest part of the soap-bubble, 
when colours are first visible, is no more than = of an inch, and- 
that before it bursts it attenuates to (72; and by the same 
means we know that the transparent wings of some^insects are not 
more than -osso of an inch in thickness. For au admirable expla- 
nation of the laws of interference, and for a beautiful apparatus for 
polarising light, for which he received the silver medal, we cannot do 
better than to refer to the paper, No. J, of Mechanics on the “ Trans- 
actions of the Society of Arts," by Mr. Goddard, of the Polytechnic 
Institution. In this he ably demonstrates all the paradoxes of waves 
producing stillness ; sound, silence; and light, darkness. 

The chemical relations, however, present features which become of 
practical interest to the architect and engineer, and their full extent is 
yet unascertained. M. Mitzcherlich observed that light influenced 
crystallisation, and produced dimorphism, and from prismatic forms 
changed the crystals of sulphate of nickel into that of the square octa- 
hedron, without any apparent change in external form or appearance. 
Light appears to possess two properties, sometimes separate and some- 
times conjoined ; namely, that of illumination, and that of warmth. 
Herschel, Wollaston, Ritter, and Scheele have shown that there are 
rays transmitted from the sun which do not illuminate,and yet produce 
more heat than the visible rays, while there are other invisible rays dis- 
tinguished by their chemical effects. Schecle discovered that a glass 
mirror, held before the fire, reflected the rays of light, but not those of 
caloric; but that when a metal mirror was placed in tlie same position, 
both light and heat were reflected. Herschel found that the invisible 
rays emitted by the sun have the greatest heating power. In an expe- 
nment on the heating power of the different rays of the spectrum, he 
found that when the dro mele was placed out of the range of the 
colored rays, it rose still higher than in the red ray, which he considered 
the strongest ; the heating power of these invisible rays was greatest 
at the distance of half an inch beyond the red ray, but it was sensible 
at the distance of an inch and a-half. The relative powers of colours 
ia absorbing light and heat vary very much; and Franklin’s experiment 
illustrative of this is well known :—He laid on the snow four pieces of 
paper, white, yellow, blue, and black, and when he went to see the 
effect, he found that the black paper had sunk an inch or two deep, 
the blue a good deal, the yellow very little, the white not at all. ‘The 
relative chemical power ot the several colours is not however known, 
very few experiments having been made, and those conflicting. Mrs. 
Somerville considered the violet ray as the strongest, and the green as 
the most sluggish; and the experiments of Mr. Robert Mallet, related 
last year before the British Association, are to the same effect, He 
gives the following as the period of complete decoloration of recent 
solutions of caustic potass, by the chemical action of light under differ- 
eut shades :— f 


Violet glass exposcd to air . . 30 hours 
Ditto closed . . . . 50 
Transparent flint glass . . . 80 

Ditto closed. . e : . WS 
Yellow . . . . 170 

Blue . . . . . 18 
Orange . . . . . 190 

Red : . . . . 200 
Green unchanged in . 1 


The recent experiments of Sir Jolu Herschel, however, lead us to 
expect very different results, and the establishment of more satisfactory 
laws. The way, in which his law ofcolour acts as an agent or reagent 
in economical pursuits will perhaps however be better illustrated by 
extracts from the following able paper by Mr. W. Kennisb, carpenter 
on board H.M.S. Victory, at Portsmouth, at p. 101. of the * Transactions 
of the Society of Arts ;"— 
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There is nothing that will prove this evil morc than by observing the black 
streaks of a ship after being in a tropical climate for any length of time, It 
will be found that the wood round the fastenings is in a state of decay, while 
the white work is as sound as ever: the planks that are painted black will be 
found split in all directions, while the frequent necessity of caulking a ship in 
that situation likewise adds to the common destruction ; and ] am fully per- 
suaded, that a piece of wood painted white will be preserved from perishing 
as long again, if exposed to the weather, as a similar piece painted black, 
especially in a tropical climate. f 

I have heard many men of considerable experience say, that black is good 
for nothing on wood, as it possesscs no budy to exclude the weather. This is, 
indeed, partly the casc; but a far greater evil than this attends the use of 
black paint, which ought entirely to exclude its use on any work out of doors, 
viz., ifs property of absorbing heat. A black unpolished surface is the great- 
est absorber and radiator of hent known; while a white surface, on the other 
hand, is a bad absorber and radiator of the same: consequently, black pain 
is more pernicious to the wood tban white. d * . 

Wood, having a black surface, will imbibe considerably more heat in the 
same temperature of climate than if that surface was white; from which cir- 
cumstance we may easily conclude, that the pores of wood of any nature will 
have a tendency to expand, and rend in all directions, when exposed under 
such circumstances, —the water of course being admitted, causes a gradual 
and progressive decay, which must be imperceptibly increasing from every 
change of weather. The remedy to so great an evil is particularly simple, 
viz., by using white, instead of black paint, which not only forms a better 
surface, but is a preventive to the action of heat, and is more impervious to 
moisture. The saving of expense would also bc immense, and I am convinced 
that men of practical experience will bear me out in iny assertion. 

Two striking circumstances, which have fallen under my own immediate 
notice, deserve mention. The first was the state of H. M. Sloop Ringdove, 
condemned by survey at Halifax, N.S., in the year 1823. 

This brig had been on the West India station for many years. On her 
being found defective, and a survey called, the report was to the effect that 
the wood round all the fastenings was totally decayed in the wake of the 
black, while tbat in the wake of the white was as sound as ever; a striking 
proof of the different effect of the two colours. 

The next instance I shall mention relates to H. M. Ship Excellent, of 93 
guns (formerly the Boyne). 

This ship is moored east aud west, by bow and stern moorings; con- 
sequently, the starboard side is always exposed to the effects of the sun, hoth 
in summer and winter. In this situation her sides were painted in the usual 
manner of a sbip of war, viz., black and while, of which by far the greater 
part is black; this latter portion on the starboard side I found it impossible to 
keep tight; for, as often as one leak was apparently stopped, another broke 
out, and thus baffled the skill of all interested. In the meantime, the sidc not 
cxposed to the rays of the sun remained perfectly sound. I then suggested to 
Mr. Kennaway (the master ciulker of her Majesty’s dockyard at Portsmouth), 
whohad previously given the subject consideration, the advantage likely to be 
derived frow altering the colour of the ship's side from black to white 
Captain Hastings having approved of the alteration, the ship was painted a 
light drab colour where it was black before, upon which the leaks ceased, and 
she has now continued perfectly tight for more than twelve mouths ; and, 
indeed, I can confidently state that the sbip will last as long again in her 
present situation, as she had begun to shrink and split to an astonishing 
extent when tbe outside surface was black, and which has cntiely ccased 
sinee thecolour was altered. 


This result of black we may readily believe, when wa recollect 
Saussure’s experiments on the Alps, when he placed on a mountain a 
box, lined with black cloth, with the side next the sun, closed by three 
panes of glass ata little distance apart the one from the other, and 
found the thermometer rise 30e in two hours from the concentration of 
the sun’s rays. We might give a greater number of examples, and 
particularly of the manner in which it bears upon agriculture, but it 
may perhaps be sufficient if we remind our readers that Mr. Kennish’s 
experiment is going on at a fearful scale on many extensive pieces of 
woodwork, to which the attention of architects aud engineers might be 
directed. 

Mr. Hay's book is the fourth edition of a work decidedly esteemed 
for its practicability, cheapness, and the soundness of its principles, and 
to it is added in this edition an excellent Treatise on Houso-painting. 
It is iudeed the cheapest and best work on the subject, and oue to 
which our readers of all classes may refer with advantage and delight. 

To diffuse a tasto for this neglected branch of art, and we should be 
indeed pleased to see the people waken up from thie lethargy and call 
on eur architects to revive the beauties of internal decoration. Kiug 
Louis’ architects are alive in Bavaria, painting houses, inside and out, 
in lithochromy, and why should painting in England remain where it 
was in Sir James Thornhill’s time, at the top of the dome of St. Paul's, 
instead of being in our palaces, our public buildings, and our houses. 


A Practical Treatise on Bridge Building. By E. Cresy, Esq. Arch, 
C.E., F.S.A., &e. London: John Williams. 

We hail with pleasme the appearance of this work on Bridges, 

which is got up with great care, and with numerous plates, beautifully 
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and clearly engraved. The first part now before us contains twenty 
plates, which will be found of great value both by the architect and the 
engineer. 

The first series relates to London Bridge, constructed by Sir John 
Rennie ; a work with which we know no other that can stand in com- 
parison, except perhaps Waterloo Bridge. It is a monument indeed 
equally interesting from its grandeur, the boldness of the span of the 
arch, the simplicity of its style, and the durability of its material ; one 
which must command admiration in future ages to as great a degree as 
it does now. It is interesting, no less from its own merits, than asa 
triumph over the obstacles which it had to overcome. The drawings 
consist of the plan, elevation and section, drawn toa small scale, and of 
the cofferdam, section, and centre, of one of the arches, the elevation of 
the centre arch, and section and plan of an abutment, drawn to a scale 
of twelve feet to an inch. 

We have next the drawings of Stoneleigh Bridge in Warwickshire, 
constructed by the late John Rennie, and consisting of one arch, with 
two land arches in the abutments. The design of this work is beauti- 
fully balanced. We have also another drawing of a bridge by John 
Rennie over the River Earn in Scotland, consisting of three elliptical 
stone arches. 

Of Bow Bridge, coustructed by Messrs. Walker and Burgess, there 
are two plates. In our last number we gave the elevation of this 
bridge; but of course these engravings exhibit the design far better than 
our wood-cuts. 

There is a plate of one of the brick arches of 70 feet square, cone 
structed by Mr. Braithwaite, on the Eastern Counties Railway, for a 
viaduct over the River Lea. This bridge we have often admired for 
its symmetry and simplicity, and for the excellency of the workman- 
ship. As a pendant to this is a plate of the Iron Bridge, constructed 
by Mr. Buck, over Fairfield-street, on the Grand Junction Railway : 
it is of 128 feet span, and 35 feet wide, and exhibits much ingenuity 
and peculiarity in its construction. We shall not be content with this 
single plate, but we expect, in tlic subsequent part of the week, to see 
more of the details. A few wood engravings of the iron-work, drawn 
on a large scale, and interspersed among the text, would exhibit it to 
advantage, and render it a peculiar object of study and interest. 

We then have one of Perronet's celebrated works, the bridge of 
Saint- Maxence in France. This consists of tliree stone arches of 76 
feet 9 inches span, and only 2 feet 7 inches rise. We are however by 
no means favourable to this mode of construction ; for the arches are 
rendered so very flat, that the stone-work may be considered little 
better than a stone girder. If, too, the abutment should give way in 
the slightest degree, the disarrangement of the whole bridge would 
undoubtedly follow ; nor are we greater admirers of the centering, 
for the fewer pieces of timber in a center is far better than having 
them cut up into short lengths and distributed as thcy are in the 
design before us. 


Three plates exhibit sections of the naves of Bath Abbey church and 
of Wells cathedral and of Wells Chapter-house. These exhibit very 
clearly the construction of the vaulting and the advantages’ of the 
buttresses. Mr. Cresy has bestowed considerable pains in obtaining 
their correct dimensions from admeasurements taken on the spot, 
and he has endeavoured to show by diagrams the peculiar methed 
adapted by the old architects in constructing the vaulting of our great 
churches. We regret that we have not time or space to devote to the 
examination of his portion of the work at present, although it is ap- 
parently of some value to architects, but we shall on a future occasion 
take a more extended view of it. 


The present number seems rather to be intended as a sample of 
the future volume, than as a defined part of the work ; the plates 
being taken indiscriminately so as to show the intended mode of 
procedure. As a specimen it excites high expectations, and if the 
remainder of the work exhibit the same skill it cannot fail to be an 
important accession to the libraries of both professions. The letter- 
press we understand will form one thick volume, and we shall look 
forward to it with some anxiety for the specifications and the de- 
scriptions of the plates ; for until they arc given it is almost impossible 
for us to enter satisfactorily into a consideration of the several 
bridges published in this work. 


We have much pleasure in recommending the work to our profes- 
sional readers, aud doubt not that they will derive the same gratification 
from it, which we have ourselves. e must earnestly recommend to 
the Editors, as we did in noticing a similar work last month, the great 
utility of giving the specifications and full descriptions of the works, 
interspersed with w engravings, showing the details at greatcr 
extent, Another most important feature, which cannot be neglected 
without injury, is, to give a particular description of the difficulties 
which occurred in the progress of the work, the peculiarities of the 


construction, the nature of the foundations, the velocity of the rivers 
and the thrust of the arch. Such particulars go far to decide the in. 
dividual character of each work, are of incalculable use to the profes. 
sion, and cannot fail to render the volume doubly valuable. 


Appendiz to Railway Practice, Wr ae À a copious Abstract of th 
whole of the Evidence given upon the London and Birmingham and 
Great Western Railway Bills, when before Parliament, by S. C. 
Beress, C. E. &c. London: John Williams, 1839. 

The advance of engineering as a profession, of course inereases the 
extent of its social relations ; and it has now, like many others, a body 
of jurisprudence, exclusively its own. The knowledge of this pro- 
fessional law is essential to the engineering student mach more than 
to any other class of professional men; for the engineer is seii 
called upon to support, in their progress throngh parliament, bi 
forfpublic works; and the manner in which evidence is given, and the effect 
which it produces, must of course depend upon the witness's acquaint- 
ance with previous practice, He is engaged too repeatedly in similar 
pursuits, before the courts of law, at the Quarter Sessions, and the 
other local tribunals; and has, in fine, much moro to do with law 
than the surgeon, or any profession which has its own peculiar code. 

For one branch of this pursuit the work before us presents us with 1 

reparation, and it is executed with an ability which makes the profession 

Dis ly indebted to Mr. Brees. He has here presented us witha condensed 

abstract of the evidence given on the London and Birmingham, end 

Great Western Bills, which in the original reports occupy threc or foor 

volumes. Mr. Brees has effected this by suppressing the irrelevant 

nonsense of counsel, and the repetition of the same questions, which it 
is sickening to read, and painful to hear. 

Appended to the work is a very useful Glossary, so as to render 
it equally valuable to the non-professional reader ; and at the end arc 
six plates, r presenting the details of a six-wheel locomotive engine, 
constructed by Messrs. Hawthorne, of Newcastle-upon-Tyne. These 
plates are copied from the original drawings, furnished by the inventors, 
and give a very clear view of the arrangement of the machines. 


—— 


Hints relative to the Construction of Fire-p Buildings, and on the 
Failure to produce Sound and Estimable Architecture by the means o 
prevent usually adopted. By A.rarpy BamrHoLowrw, Architect. 

ondon : John Williams. 


This is a work written in a terse style, which will doubtless prove 
interesting to the profession. It contains much valuable matter or 
the present modes of construction, from which we make the following 
extract relative to fire-proof buildings :— 


2. Buildings both public and private as now usually constructed, with tbeir 
bond-timber, , Tafters, joists, floorings, and other combustible materials, 
are, in fact, like little clae than so many enormous fire-grates with wood and 
coals laid and prepares. in them ready to be ignited by accident or design, to 
spread loss and ruin, and often the cruelest of deaths p and if the shells and 
other parts of buildings be of stone from Portland or from Bath, or of ordinary 
marble, or from any other of the calcareous quarries, such buildings form in 
fact but lime-kilns, ready to be brought into use by the first application of 
flame ; and in this respect, edifices walled with the most beautiful calcareow 
free-stones and marbles fare the worst. e 

3. Sometimes in modern works, a pretence is made of rendering buildings 
fire-proof, by the adoption of a breast-summer, a girder, or some other smi 
part of their fabrics, of cast-iron; but these applications, amid conflagratwn 
becoming heated by the masses of flaming timber about them, bavo the samc 
effect as the insertion of an iron in a grate of blazing coals, and indeed increase 
the beat and danger, and generally by the application of water while hot snap 
and increase the ruin, " 

4. Security in public buildings can alone be obtained by the total abolition 
from them of combustible substances, except for the most immaterial parts of 
them :—centuries ago our ancestors having made this discovery, by the amily 
and immense loss of most of their sacred fabries, rebuilt them with scarcely any 
wood in their composition, except in their roofs; and to this wisdom of expt- 
rience, we almost owe the very existence of most of our churches. 

5. The most poignant feelings of regret must take hold upon us, when «ae 
reflect, that our museums and other national and municipal depositories, arc 
but expensive pyres for the futuro immolation of Grecian and Italian marbles. 
of Indian, Egyptian, and Mexioan reliques, ôf Oriental and European masu- 
scripts beyond price, and of scarce and irrecoverable literature gleaned from 
the whole world. ; 3 ; . 

The timber floors and roofs of the Royal Library, that noble relict of the 
virtuous George the Third, are fated, notwithstanding the admirable care of the 
learned officers of the British Museum, piteously to perform its Suttee, for 
fires mostly occur wherc they are least expected, and ravage most amid deposits 
the most precious. ; 

Some persons may fancy, that to erect buildings fire-proof, will of necessi 
render them uncouth, inconvenient, and wi-architectural ; —notbing could be 
more crroneous. ' 
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Is the Pantheon at Rome either uncouth, inconvenient, or uu-arcbitectural ? 
Do the same condemnations apply to the vaultings of St. Paul's, London, and 
to those of our other ? or, indeed, is the new lath and plaster ceiling 
to the minster of York architectural ? 

kt may rather be said, that beauty of form and structure absolutely requiro 
tbem to be made fire-proof. 

10. Roof-trusses may be made entirely of cast-iron, as are those to the new 
choir of St. Saviour's Church, Southwark ; and a covering of tiles, of slates, 
or of metal, may be laid upon horizontal rafters of iron, without the intervention 
of any combustible material whatsoever. 

14. One of the excellencies of vaulting is that in addition to affording the 
means of rendering edifices fire-proof, it adds very great architectural beauty 
to fabrics. There is soarcely any form wbich may not be covered in a graceful 
manner with vaults and domes, so as to fitexactly the walls, and afford the 
means of spanning every side of an apartment, whatever be its shape, with 
correct and strong arches, without distortion either on the plan or in the ele- 
ration, and combining justly with the architecture of the edifice. In fact, 
when an attempt is made, with deal, lath and plaster to render a modern 

ent respectable in its decorations, it is frequently performed but by a 
costly yet fragile and consumable imitation of fire-proof vaultings. 

We hope to have occasion, at a subsequent period, again to refer to 
it, and shall for the present dismiss it with a recommeudation of its 
utility and conciseness. 

Theoretical and Practical Essayon Bitumen; setting forth tts uses in 
remote ages, and revival in modern times, and demonstrating tts 
quicsbiitg to various purposes. London: Effingham Wilson. 

his isa very useful pamphlet describing tho various asphalte, their 
properties, and its application. We shall, in some future number, 
examiae into the qualities of asphalto introduced in London, and see 
how far that material is applicable to engineering and architectural 
purposes, 


MIXTURE TO PREVENT THE INCRUSTATION OP STEAM 
BOILERS. 
MEMORANDUM. 
Admiralty, 8th Jan., 1539. 

The Lords Commissioners of the Admiralty, in calling the particular 
attention of all officers in command of steam vessels to the annexed abstract 
ofa report from Lieut. Kennedy, late commanding Her Majesty’s steam 
vessel Spitfire, and Mr. Juhus, the first engineer of that vessel, are pleased 
v direct that the mixture therein described, which has bcen proposed by 
the latter officer to prevent incrustation on the imer surfaces of boilers, bo 
mer made use of for that purpose in all Her Majesty's steam vessels. 

he directions as te the proportions of black lead and tallow are to be 
tinctly followed, and the mixture is to be applied us often as circumstances 
wil admit of it, every opportunity being taken as heretofore to remove 
from the boilers the small deposit which will still be formed. 

Report of Lieut. Kennedy and Mr. Johns, engineer of ller Mujesty's 
team vessel Spitfire.— We beg leave to state that the proportion for a first 
class steamer should be about sixteen pounds of melted tallow and twoof pow- 
dered black-lead, well mixed and laid on with a common tar-brush over ‘the 
side of the tubes and fireplaces, aud other inside parts of the boilers that 
ran be got at, every time after a passage of any length, as the moro often 
itis done the better. The boilers are to be blown out as usual every two 
sours, for it is not to be supposed that, without proper attention being paid 
to this necessary duty, this mixture will prevent the incrustation from form- 
ing? the blowing off takes great part of it away while in solution, and what 
remains, after short trips, may be swept off by hand with a piece of oakum ; 
and after long trips, should a thin incrustation remain on the plates, the 
slightest blow will cause it to fall off in large flakes covered with black» 
‘cad on the inner side, without the use of the chipping bammer, which 
only makes the plates rough and more ready to receive and retain the 
deposit, and otherwise injures the boilers, causing much labour to the 
men. Ten pounds of taliow and one and a half of black lead wonld be 
tnough for the smaller steamers after each voyage; or, after a very long 
voyage, that quantity used twice. 

The Spitfire ran from Malta to Corfu, from Corfu to Malta, from thence 
1^ Gibraltar, and back to Malta, with only one application of the mixture, 
from want of time. : 

We consider that the said mixture, if freguently and properly applied, 
the same attention being paid to blowing, off as before will cause the boilers 
to last at least a fourth longer, and will be found a great saving in coals and 

our, doing away with the necessity of fresh water, (the Spitfire having 
lad only one supply in her boilers for eighteen months); and we find that 


the longer and more often it is used the cleaner the boilers look insidc.— 
Neutical Magazine, ` 


FAILURE OF THE HYTHE BRIDGE AT COLCHESTER; 
Mr. Braithwaite's Report thereon to the Corporation. 


This bridge was erected from the plans of a local architect, over the river 
Colne, at a place called the Hyth, adjoining the town of Colchester, and up to 
which point the river is navigable for sailing vessels. The structure was 
completed, and the road formed and open for traffic by the latter end of March 
m the present year; although up to that time the centres had not been eased. 

On the Ist of April, on their attempting to remove the centres, the archi 


followed it; and in their cutting away a bracing-piece the wholc structure 
suddenly fell in—the centres being then unable to sustain the weight thrown 
upon them. The dimensions of the bridge were as follows ;—Span of the arch 
(which was segmental,) 58 feet-—the gise or versed sine being ten feet thick- 
ness of arch throughout 1 foot 6 inches; and froin face to face of ditto 23 feet. 
The longitudinal depth or thickness of the abutments 10 feet; vertical 
thickness of the abutments 5 feet—rcsting on planking laid transversely 
insills, which were bedded in a foot and a half of concrete, below which, 
was a loosish strata of gravel. The arch was turned in four half brick 
tings in cement, with about ten pieces of hoop-iron, bedded longitudinally 
between each ring, and four iron tye-rods with washers placed transversely 
through the arch; the spandrells were filled up with loose earth, and 
two small counterfeits, which were carried up in spandrell walls (with 
the addition of the face walls) had to resist the whole thrust of the arch. 
Mr. Braithwaite, the Engineer in Chief of the Eastern Counties Railway, was 
applied to by the corporation to report on the cause of the failure; and, after 
minutely examining the plans and remains of the structure, he gave it as bis 
decided opinion, that the former were so radicaily bad that it was impossible 
for the structure to have stood ; and on the other hand, that the workmanship 
was so defective, that with the best and most carefully prepared plans, it must 
have fallen. Mr. Braithwaite's estimate for a new bridge is £2,200—the cost 
of that just destroyed, was about £1,300. 

The reverse quoins of the abutments have subsided about an inch and a 
half ; the cement in the arch, it is apparent, was quite killed by the too grent 
adinixture of sand ; at the keying-in of the arch, such à monstrous want of 
care was exhibited, as to be worthy of notice,—it appears they did not guage 
their courses, or if so, did not work to it ; as, when they arrived at the course’ 
of key bricks, there was a space of about 43 or 5 inches left: now instead 
of taking out about half-a-dozen or more courses of bricks—picking out the 
largest, laying them dry, and then grouting them in—they keyed-in with 
three-quarter ragged batts, laid longitudinally ! 


PUBLIC WORKS IN BELGIUM. 


The public works projected in Belgium in the course of this year are nu- 
merous and of great utility, both in Brussels and the principal cities. The 
capital is to be embellished with four remarkable monuments; the new 
palace of justice, the plans for which promise one of the finest buildings 
of the kind in Europe; the glassed gallery of the passage St. Hubert, which 
will surpass in architectural beauty any thing of the kind either in Paris or 
London; the new public hospital of $t. John; and the house of industry in 
the quartier Leopold. This last-named district is likely to be ornamented 
with a great number of hotels and first-rate houses, especially if, as may be 
expected, the Palais de Justice is erected in it. The new streets opened 
during the last year to the Faubourg of Saint Josseten Noode will be entirely 
finished this year, and at their point of union the new house of industry of 
the Faubourg will be built. 

The construction of the station des Boyards, and that projected in front of 
the rue Neuve, will give birth to two other quartiers, traced on a regular 
plan, and ornamented with spacious squares and wide streets. A fourth 
quartier will be formed beyond the Boulevard of Waterloo, and several new 
streets are marked out in tlie fuuxbourgs d'Ixclles, de Scharbeck, and de 
Flandre. Finally, it is proposed to complete the Boulevards, tbc abattoire, 
and, generally, all the public works which the state of the finances of tbc 
city have hitherto suspended. Twenty thousand workmen will net suftice 
to execute all the plans proposed to render Brussels onc of the finest capitals in 
Europe. 

At Ghent a new casino is to be built, which will nct yield in beauty to that 
built two years since after the plans of M. Roclaudt. The new Palace ot 
Justice and the new theatre will be completed, and in front of the railway 
station a new and large square will be constructed, in which several new 
streets will terminate. It is probable also, that the foundation for a new 
nospital will be laid this year. 

No city in Belgium, however, will profit more by the advantuges of peace 
than that of Liege. Vast plans are projected for the enlargement and embel- 
lishment of this rich city. A great nuinber of new streets are to run through 
tbe old quartiers, and the works for the extension of the Meuse will add 
anew quartier, and constitute one of the finest parts of Liege. Among the 
public establishments which will be erected iu the course of this year, are the 
new botanical garden and tlie conservatory of music in front of the facade, of 
which will be raised the statue of Gretry. 

At Antwerp the quays on the Scheldt are to bc finished, and a new fish- 
market will be built, together with the interior station of the railroad, and 
several streets leading to it. The colossal statue of Rubersh will be cast this 
year, but will not be raised on its pedestal before 1840. 

At Louvain the public hospital will be entirely rebuilt, and replaced by an 
edifice as remarkable for its extent ns the beauty of its architecture, The 
wide extent of land at present in cultivation, which extends from the Porte du 
Pare, to the Porte dc Diest, is already being covered with buildings, and will 
shortly become onc of the most populous frontiers of Metonia. This new 
feature will bc principally owing to the railroad. 

At Mons a new theatre is projected, also an abattoir, covered markets, and 
the opening of several new streets, which will afford the necessary communi- 
cation between the different parts of the city. At Courtui also, numerous 
improvements will take place, and without entering into any further enumera- 
tion, we may say that the confidence produced by the approach of a settled 
order of things, will sufficiently manifest the wisdom of that division, which, 
leaving Belgium integrally free, leaves her at the same time the mistress and 
the architect of ber future glory. Courier Belge, 
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PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
March 19, 1830. The President in the Chair, 


On Mr. Smealon's '* Estimate of Animal Power, extructed from his MS. Papera.” By 
Joux Fargy, M. Inst. C. E. 


The amount ef mechanical power has been frequently over-stated, in conse- 
uence of the conclusions being drawn from efforts continued for too short a 
time. Desaguliers estimated the power of a man as equal to raising 5507 lbs 
one foot high per minute ; this was found by Smeaton to be too high ; several 
experiments are recorded, in which different values are assigned to the power 
of a man, and he ultimatcly fixed it at about two-thirds of the above, or 3672 
lbs. Several experiments are recorded of the estimate of the power of a horse, 
&nd of the quantity of water raised by various machines. 
The communication is accompanied by a letter in Mr. Smceaton's hand- 
writing, dated 21st Feb. 1789. 


Account of the firing of Gunpowder under Water, by the Voltaic Battery at Chatham, 
March 10, 1830, under the Direction of Col. Pasliy.” By F. Brassan, Jun., 
A. Inst, C, E., and C. Mansy, A. Inst. C. E. 


Exp. L——A tin canister containing 45lbs of powder was sunk in deep water, 
and the coil containing the conducting wires, one-fifth of an inch in diameter, 
by which the powder was to be fired, was vered out to its whole length of 
500 feet from the boat in which the voltaic battery was placed. The con- 
nexion being mado the explosion was instantaneous, and the concussion was 
felt very sensibly on the shore. 

Exp, 2.— Three canisters, each containing a charge of à lbs., were sunk at 
a distance of 50 or 60 feet from each other, and a pair of counecting wires, 100 
feet long, were attached to cach; the ends of these wires were soldered toge- 
ther by threes, and on the connexion being made only onc of the canisters 
was fired. The wires in this exporiment were of common copper bell wire, 
about one-sixteenth of an inch in diameter. The voltaic battery used was one 
of Professor Daniell's improved construction. The preparation of the con- 
ducting wires, and tbe manner of discharging the battery, appeared the samo 
as described in Mr. Bethell's communication of last Session. * 


March 26, 1839. The President ia the Chair. 


The following were ballotted for and elected; G. A. Oldham, as a Gra- 
duate; Sir Johu Scott Lillie, Captain Vetch, and J. C. Shaw, as Associates. 


“ Description of a Sawing Machine for cutting off Railway Bars.” By Jostru 
Grvxx, M. Inst. C. E. 


The advantage of having the ends of the railway bars cut as nearly square 
as possible, that they may truly abut against each other, is so great, that many 
attempts have been made to effect it. Tho author in this communication de- 
scribes thc method which is adopted at tho Butterley Works in tho manufacture 
of the rails for tho Midland Counties Railway. In general the ends, rongh 
and ragged as they come from the rolls, arc separately reheated and cut off by 
the circular saw ; but the accuracy in this case depends on the workmen pre- 
senting the bar at right angles to the plane of tho saw. As this cannot be 
insured, the difficulty may be obviated as follows :— The axis of the saws and 
the bed of the machine, which is exactly like that of a slide lathe, aro placed at 
right angles with the line of the rolls in which the rails are made; the saws 
are fixed in headstocks and slide upon the bed, so as to adjust them for cuttiug 
the rails to the exact length, and are three fcet in diameter and onc- 
eighth of an inch thick, with teeth of the usual size, in circular saws for 
wood, and make 1000 revolutions per minute; the teeth are in contact with 
the hot iron too short a period to receive any damage, but to prevent all 
risk the lower edge of the saw dipsin a cup of water. The saw plate is secured 
between two dises of cast iron faced with copper and exposed only at the 

art necessary for cutting through the rail. The rail on leaving the rolls 
is hastily straightened with wooden mallets on a cast-iron plate, on which it 
lies rjght for sawing and sufficiently hot; thus a considerable saving of time, 
labour, and heat, is effected. The rail is brought into contact at the same 
time with the two saws, and both ends are cut olf by one operation. — If 
the saws be sharp and the iron hot, the 78 lb, rails are cut through in twelve 
seconds. The rail, on leaving the saws, is placed in a groove planed in a 
thick cast-iren plate; thus all warping is prevented. The author then de. 
scribes certain mechanical arrangements, which are exhibited in detail in tho 
drawing accompanying the communication. 


i A Description of the Turnbridges ou the Herefordshire and Gloucestershire Canal,” 
By S8rzrBgN BALLABD, A. Inst. C. E. 


In taking to pieces tho old turnbridges on the Herefordshire and Glouces- 
tershire Canal, the author observed that the spikes used to fix the planks down 
to the carriers had caused the decay of the timber; that tbe balance weights of 
stone confined in a box under the planks kept the timber very moist; that the 
timbers near the ground where there was not a free circulation of air, aud 
the wood wherevor it was pierced with iron, were decayed. 

In the bridges now described, no spikes arc used to fix down the planks, but 
the planks are held in their places by two flat roJs extending the whole length 
of the planking. Tho author then describes in detail, by reference tu the 
drawing accompanying the commuuication, the peculiar method ef construc- 
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tion which he has adopted. The planks are three-eighths of an inch apart, x 
that dirt and wet may not lodge in the joints. The bridge is balanced by two 
stones hung st the ends of the swing poles of about six cwt. each. The four 
principal carriers are supported by three cast-iron bearers fixed to a groored 
circle, which rests on cast-iron halls running in another grooved circle. By 
this construction no planks are pierced with spikes; the box of stones is got 
rid of, and a frec access of air is obtained ; and the peculiar causes of destruc- 
tion to which turnbridges arc exposed, are, it is conceived, in a great measure 
obviated. 


“ Description of an Indrument for setting out the Widrh of Cuttings and Embanke-=' 
of Railways, Canals, or Raods, as particularly applicable (o falling or side; 
ground." By Henny Care, Grad. Inst, C. E. 


The object of this instrument is to facilitate tho operation of determining the 
distance of the outer lockspit from the centre line of a cutting or embankment, 
by avoiding all calculation, and reducing the usual threefold operation into one. 
The principle of its construction is the formation of a half cross section, 
which may be casily altered to suit all cases with regard to base, side 
slope, and inclination of surface. The construction o the instrument ix 
described in great detail by reference to the drawing accompanying tis 
communication. The author states that he set out a portion of the South 
Eastern Railway with this instrumont, and found it roswcr exceedingly well. 
The experience of the first instrument has suggested some improvement iu its 
construction, which is represented in another drawing, 


Observations on the present Mode of executing Railways: with Suggestion 
for a more economical, yet equally efficient System of both executing and 
working them. By Francis Warshaw, M, Inst. C.E 


The author, at the commencement of this paper, alludes to tbe principal 
causes of the great differences betwcen the original estimate and cost of 
railways. Among these ho enumerates tbe imperfect knowledge of tbe 
strata, which occasions the cuttiags and embankments to be formed with 
slopes, which are dangerous, and add to their cost; the imperfect forne- 
tion of the embankments, especially in clayey soils, which, in the opinion 
of the author, ought to be carried up in layers or courses of from one and 
a half to two yards in thickness, sufficient time being allowed for subsidence 
before thc next layer is added ; the cost of stations, which, in some of thc 
great lines, forms a considerable proportion of the whole cest. 

The author then proceeds to suggest means for effecting a considerabie 
saving in the original cost of railways; a certain method of preventing ac- 
cidents by collision; a saving in the annual expenditure ; aud a better adap- 
tation of the locomotive engine to its work. 

With these views he proposes a single line of rails; that the lino should 
be divided with intermediate engine stations (three on the London and 
Birmingham, for instance), the engines at each being suited to the prevail- 
ing gradicnt of each. Thus a line of railway may be more easily laid out, 
as one or two unfavourable inclines will not affect the working of tbe 
whole. At cach station there must be a emall portion of an additional 
line of rails, and also at other convenient intervals. The mode of work- 
ing such a line is as follows: —Engines start simultaneously in each dirce- 
tion for the terminal and intermediate stations, These engines will pas 
each other at one of the portions of the double line, and the engine beng 
turned, and taking the other train, will return to the station whence it 
started, when another exchange of trains takes placc. Thus there is a 
regular interchange of loads throughout the day, and each engine is cou- 
fiucd to its own portion of the line, and then it is impossible that a colli- 
sion can take place. Equal accommodation would be afforded to the pab 
lie, aud the enginc-man, from being always confined to the same smal! 
portion of the line, would be perfectly conversant with every part of iv. 
The saving which would on this system be effected on the original cost, us 
catimated at more than 500/. per mile. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


At an ordinary meeting, held on Monday, 8th April, 1839, H. E. Kespatr, 
fellow, in the chair, Monsieur Zocher, of llaerlem, member of the Institute 
and Royal Academy of Fine Arts at. Anisterdam, pursuant to tbe recommen- 
dation of the Council, founded on the application of Monsieur Reijers, of the 
Hague, was elected honorary and corresponding member. 

Tie following donations were announced :—l'rom Cavalicr Pietro Bianchi, 
honorary and corresponding member, a drawing of the plan and sectio, ard 
engraved view of the great church of S. l'rancesco de Paolo, at Naples, 
erected by him. l'rom Signor Nicolini, of Naples, specimens of Nicui 
Litofagi. By H. Gally Knight, Esq., M.P., a copy of his illustrations t» 
the Normans in Sicily, entitled Siracenic and Norman Remains, folio, &c. 

Mr. Donaldson read a description of the Breakwater at Plymouth, by “ir 
Joha Rennie, accompanied by drawings at large, illustrative of the subject, 
which we have inserted in another part of the Journal. 

Mr. Smith, of 25, Great Charles-street, Birmingham, attended, and cs- 
plained several samples of locks and other furniture. 

Mr. Richardson continued his series of lectures on Geology—subject, the 
tertiary formation, geographical extent and distribution of the tertiary depo- 
sits; classification of Mr. Lyell; Eocene; Miocene: Pliocenc; basins of 
London, Paris, and the Isle of Wight; organic remains of the English and 
Paris basins; Cuvierian Pachydermata; Palwotheria Anoplothenia; deposits 
of Aix /Eningen, Monte Bolca; extinct volcanoes of Auvergne; ol the 
Rhino; tertiary deposits of North and South America, &c. &c. 
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As in wy last discourse I entered on a consideration of the Zoological rela- 
tions of the strata and the connection which they bear to animated nature, I 
purpose, in the discussion of this evening, to consider the rocks as so much 
inert matter, adapted, however, for the purposes of mankind, in particular as 
regards that art of which you are professors. Wo commence then with a 
view of those substances which are comprised under the conveniont name 
of rocks, and whicb, in fact, chiefly consist of indurated sands, clava, and 
limes——which, as I have already stated, once existed in the state either of 
sand, or mud, or fluid; and I will commence by pointing out the nature of these 
substances and the principles by which they are combined together, All 
bodies are divided by the chemist into simple and compound; simple sub- 
stances being those out of which nothing different from themselves can be 
obtained ; the compound, those which contain two or more clemeats. The 
number of elementary bodies zt present recognised is 53, the ameunt was 
formerly greater, but has been materially reduced by the investigations and 
experiments of modern science, bodies, which some time since were considered 
simple, being’ proved, by recent andlysis, to be compound. Although the 
number of elements amounts to 53, yet that of minerals, which they form, does 
not reach 400 ; a fact which affords a beautiful analogy,with similar restrictions 
imposed on the animal kingdom. Wo know that certain limits are assigned 
on the production of animals so as to prevent the intermixture of species and 
the consequent confusion of races. In like manner the multiplication of 
minerals is governed by strict laws, with the obviously similar design of pre- 
venting the confusion which would arise from their combination being left 
wbolly unchecked. The chief ingredients of the rocks are the nine earths, 
silex, alumina, lime, glucine, zircon, yttria, barytes, strontie, and magnesia, 
which, with the non-metallio substances, oxygen, hydrogen, nitrogen, carbon, 
sulpbur, chloriae, flaoriue, and phosphorus, with potassium and sodium, cousti- 
tutethe principal part of the generally prevailing minerals and rooks. The 
common sedimentary rocks;are usually composed of the three firat of the 
above named materials; flint, clay, or lime; and they each possess a peculiar 
cleavage or fracture, which is invariable in cach class of substances. 
Thas, if & flint be broken, it has a glassy or conchoidal fracture, and a 
cutting edge; but if chalk or marl be fractured, thoy have a dull or earthy 
edge, while on fracturing a chrystal of carbonate of lime every fragment 
preserves more or less distinctly a rhomboidel form; a fact which shows 
the powerlessness of man over nature, and bis subjestion to the laws which 
regulate matter; since it has justly been observed we cannot break a stone 
bnt in one of nature's joinings. The lecturer then praceaded to the 
subject of stratification. He observed, that a stratified rock is one whose 
bounding surfaces nre parallel, or nearly so, for great distances, thus com- 
posing a larger or tabular mass, which is called n stratum or bed; and a 
number of these strata, possessing a common character, and having a 
eommon origin, are called a formation—as the chalk fermation, lias forma- 
tion, &e. The bede, as already mentioned, must have been deposited in a 
horizontal position, but they have since been subjected to so many changes 
and revolutions, to so many liftings, sinkings, and movements, by a farce 
acting from below, that they may either be borizental, inclined, vertical, 
curved, contorted, or even as Mr. Murchison has lately shown, reversed, and 
completely overturned. Stratified rocks are usually large, and sometimes 
especially lacustrine deposits, thinly laminated. The unstratified rocks pre- 
sent none of this parallelism of bounding surface, they exbibit in general the 
sppearauce of sbapeless lumps, and though they are sometimes divided into 
blocks—grauite in particular, which assume the appearance of beds—this 
structure may be distinguished both by the character of the rock itself and the 
comparatively small extent to which theseestend. When tbc height of these 
blocks very much exceeds their breadth the structure is called columnar, as 
ty frequently the case with basalt, porphyry, und greenstone. Veins und 
fisures in modern rocks are fillcd with bones; in ancient with minerals, is 
silver, lead, tin, &c. Ifthe fissure be such as to cause a displacement of 
stratu, itis called a fault; these have their disadvantages and advuntages ; 
they counteract the tendency of beds to plunge to depths inaccessible to 
buman power and skill; they divide a bed of coal into several stages, and 
render it accessible; and when filled with clay, act as a dam to keep out 
water, and prevent the mines from being tlooded. y 

Geographical distribution is most widely developed on the continent of 
Europe— France, Italy, Germany, Hungary; on the continents of Asia and 
America, and in Australia. They present, among other phenomena, the fact 
that from the prevalence of lacustrine deposits the beds of vast bodies of 
fresh water, this part of the world appears to have been for a vast period 
the site of lakes as vast as those which exist in the North American continent 
at the present day; and from the remains of extinct volcanoes, volcanic 
power seems to have been called forth to an immense scale. In this country 
we have only pliocene represented by the crag of Norfolk and Suffolk, a vast 
accumulation of sand and gravel deposits lying in chalk. Tbe miocene is 
altogether wanting in any well-defined bed. Eocene exists in tbe Loudon 
basin. This vast gulph of an ancient sca of chalk is bounded on the south 
by the North Downs, the hills of Reigate, Sutton, and Godstone, and extends 
on the west beyond High Elm Hill, Berkshire, and on the north-west is 
flunked hy the chalk bills of Wiltshire, Berkshire, Oxfordshire, Buckiogham- 
shire, and Hertfordshire; it spreads over Essex, a considerable part of Suffolk. 
Epping, and Hainault forests, the whole of Middlesex, and a portion of 
Buckinghamshire. On the east it is open to the sea, the Isle of Sheppy 
being ap outwork of the same deposit. It is conceived to lave been an 
estuary, from the vast number of fossil fruits and other spoils of the land. 
The stiff blue or black clay, called London clay, contains marine exuvia, 
tbeils, sharks, teeth, fsb, &c. The heaths in tbe neighbourhood of London 


are marine sands, as Bagshot, Frimly, Purbsight, and Hampstead, 


In alluding to the geology of Auvergne, Mr. Richardson observed that, in 
addition to the other attractions of Auvergne, he was indebted to Mr. Dela- 
behce for information that the architect will there find samples of the earliest 
style of Byzantine architecture. Mr. D. adda, that as an architect is compelled 
to travel, in order to complete his education, an attention to geology will 
enable him to understand the nature of the stone employed in architecture, 
and the reasons why employed. And allow me to add, that these advantages 
will not be confined to mere profit; but will tend to invigorate our faculties, 
and extend the horizon of our mind. Jf, as who can doubt, the aphorism of 
Lord Bacon be true, that all study is valuable, what study so instructive, so 
fitted to improve us, as that which teaches us the comparative insignificance 
of ourselves, and the wisdom and power of our great Creator ? 

22d April, 1839—EARL ve Grey in the chair. 


The seoretary announced that the Council bad admitted Alfred Batson as 
Student. Robert William Mylne, Esq., of New River-head, and Samuei 
Lapidge, of Derby-street, Westminster, were elected associates. 

he following donations, &c., were aunounced :—B the Institute of Civil 
Engineers, Trausactions of the Institution, Part 1 of vol. 3. By M. Carl 
Tottie, Elevation of Royal Palace at Stockholm (drawing); copy uf lst voll 
of Sepulchral Monuments. By B. Wyon, Esq., engraving of the great sea. 
of England. By H. E. Kendall, fellow; select views of Roman antiquities, 
by Georgo Wightwick: Palazzi di Genova, Jacobi; Lauri Autique urbis 
splendor. By Sir Jeffry Wyatville, hon. fellow; Terra cotta figure of luigo 
Jones. By Ruysbeck; original bust of James Wyatt, architect. By Rossi; 
architectural allegory, by Angelica Kauffman; and the Transactions of the 
Society of Arts, 25 vols. By T. L. Donaldson, hon. secretary, Vitruvius 
Bipontine edition, 1807. By J. B. Papworth, fellow, Vitruvius Delaet 

ion, 


Mr. Godwin took occasion to mention tho establishment at Oxford of a 
society for promoting the study of gothic architecture among the clergy, and 
commented on the probable good results. . Mr. Fowler and Mr. Donaldson 
spoke on the same subject. 

His Lordship, the President, then proceeded to distribute the medals awarded 
as follows:—In delivering the medal to Mr. Robinson, V. P., the repre- 
sentative of the first candidate, absent in the country, bis lordship observed 
that he felt happy in conferring another tribute of respect on the same 
individual who had again deserved it. As it was the desire of the Institute that 
& candidate who received two medals should consider the second as an 
advance upon the first, they had granted the augmentation of a gold rim, 
which he felt happy in saying that Mr. Sharpe highly deserved.—To Mr. 
Pocock, the Earl remarked, that it was also for the second time that a distinc- 
Lion was conferred on him, and that in order not to relax competition, the 
lastitute had determined in all cases of candidates previously distinguished, 
gaining a prize, to confer a similar one also on the candidate next in merit. Jf, 
said the noble Earl, addressing Mr. Hall, we feel a pleasure in rewarding our 
own members we feel one equally sincere in conferring our prizes on those 
from a distance, as thus we are assured of the extension of our influence, and 
particularly in a case where your father holds the high position of president 
of a similar institution at Manchester. 

We felt great pleasure at secing the numerous attendance, and among the 
company we recognised the Marquis of Northampton, Sir Heury Ellis, and 
Sir Jeffrey Wyatville. 

To Samuel Sharpe, associate, for the restoration of the baronial castle of 
Sheriff Hutton, the Soane medallion with a gold rim. 

To William Wilimen Pocock, associate, and Edward Hall, of Manchester, 
for their essays on the peculiar charactoristics which distinguish Roman from 
Grecian architecture, with particular rcferonce to tho works of the ancient 
Romans—tho medals of merit. 

A paper was read by Ambrose Poynter, fellow, on the parallel styles and 
periods of Gothic architecture in France and England. 

Tho lecturer commenced by apologising for intruding upon the attention of 
his audienco on a subject so hacknied as the progress of the Gothic style in 
England, but observed that this progress was most eftiviently illustrated by 
referring to the course of architecture in France. It is then seen that through 
a great portion of the architecturai histories of the two countries that there is a 
groat coincidence in each in the durations of epochs of style; and, in fact, in 
many instances we can oniy explain the phenomena of architecture here by 
its cognate works in the Norman provinces of France. This relation the ac- 
companying table will serve to illustrate, of whicb the l'rench portion is de- 
rived from M. Comon of the Antiquarian Socicty of Cavn, and the Euglish is 
modified from the works of Mr. Rickman. 

COMPABATIVE CHRONOLOGY OF FRENCH AND ENGLISH MEDIEVAL 
ARCHITECTCRE. 
Years, 


English. French, 


1000 } Romanesque. 


Norman . " 


Early English . 


] 100} "Tiausitio1. 


f 30 
200 ! Primordial Gothic. 
fi ud 


: Tang 2? 15t epoch. ( Secondary or Gothique 
Decorated English — . $ ers i 2d epoch. ib 
1400 
: 1450 ¢ Ist epoch. ç Tertiary or Gothique 
Perpendicular . - l 200 9d epoch, | Flamboyant 


194 


In the middle and South of France there still exist many remains of Ro- 
ue of a very early date. In Auvergne, Baron Taylor remarked a 
curious church of that era, of which the arch was decorated with the chevron 
moulding. At Pontoise, the cathedral, although altered in the sixteenth 
century, still show marks of great antiquity, and to the tower in particular it is 
impossible to assign a date. . ; 
Ve then come to the Transition period corresponding to our Norman, and 
we see its p from the Romanesque. We can perceive as it were, the 
rinciples of Gothic architecture developing theniselvos in an infant existence. 
ese are after all inseparable from the ‘Transition styles, and although they 
may, like colour, in some cases be unimportant, yet they are still an essential of 
the design. The identity of tbe Norman and the Anglo-Norman is perfect, 
although in the latter less advanced. At the same time, the English style is 
free from that meanness which too often degrades the original Norman, and js 
extremely perceptible in St. Etienne, at Caen, and St. Julien; the elaborate 
doorways also, which we “ss in Eogan, are rare in France. The differ- 
ence in the execntion of de ornamental details it is ditficult to account for, un- 
less on those principles of the subdivision of labour, which we know to have pre- 
vailed in Gothic architecture. Thus these details being left to native artists, 
there is à considerable diversity between them. In France, the Byzantine 
style long exercised an influence peculiar to that country, and we see, in the 
Anglo-Saxon missals, that the English possessed a mode of decoration having 
its distinct iaritios. 

The period of the transition, from the circular to the pointed arch, is the 
same in the two countries, although undoubtedly earlier in France, yet not to 
the extent which the zeal of the Norman antiquaries would endeavour to make 
us believe. No sound proofs have ever been brought forward by them of the 
anthenticity of the dates they assign to the origin of the pointed style, and we 
cannot therefore, in the absence of such evidence, recognise these extraordi- 
pary claims. In the middle of the twelfth century, we find the lancet arch 
coming into use, although the round arch was retained in both countries for 
occasional use. The Cathedral of Lisieux is one of the earliest imens 
of this style, and the porch bas some remarkable dovetail mouldings. The 
Cathedral of Coutances, In Brittany, be it said, without offence to Salisbury, 
is one of the best examples of lancct architecture, and it also bas the rare cir- 
cumatance of aisles in the transept, greatly conducing to the beauty of the 
effect. Perhaps not six English travellers have secn this building, and it is 
one which is as interesting as it is rare. 

We now oome to the rayonnant corresponding to the decorated English 
style, one of the earliest and best specimens of which we see at Amiens. 
These styles we find appearing together both in France and England, 
and gradually developing their beauties. This peried the Freneh authorities 
divide into two epochs, of the first of which the Sainte Chapel at Paris, 
is an example. This building also is remarkable for containing some 
of the earliest and most extensive specimens of painted glass, well 
worthy of the attention of the visitant. In the second epoch we find the 
finest cathedrals in France constructed, but in attemptiog to mark its 
limits we must not suppose that these are to be defined by any strict line, 
nor that these erss practically exist, but like the epochs of geology are 
conventional arrangemetns for general convenience, Jn the gradual 
development o! this period, it is remarkable that its influence was not 
exerted upon those members which are usually affected, but that it was 
removed to others. Thus the windows of the choir, which area general 
criterion, suffered little change in this time, as we may see for instance in 
Exeter. This period in France derives its name of Rayonnant from the 
ornaments of the windows being formed by the evolution of circles so as 
to give the appearance of rays, as the Flamboyant does frem its forms 
resembling flammes. The church of St. Ouen at Rouen is one of the noblest 
examples of this period, aud tlie eastern portion is particularly worthy of 
attention. . 

In the fourteenth century we find the connection between English 
and French architecture to cease, and that each follows an independent 
course, The claims of the English perpendicular style have perhaps been 
overated, if indeed it possess sufficient distinction of character: to claim 
for it the title of a style. It seems indeed as if it were conceived, but 
miscarried, and is everywhere full of the grossest anomalies. Even its 
proudest examples, the cathedrals ot Dorchester aud Gloucester, and 
Merton College, Oxford, are open to the severest criticism. ‘he Flambo- 
yant has adopted tho depressed arch like the perpendicular style, but is 
principally characterised by dividing the windows from three centers, four 
being rare. It bas the appearance of being composed only of windows and 
buttresses and hence its imposing effect; its fault, however, is an exuberance 
of decoration. It must be observed that although during its career it 
maintaiued a superiority over the English Perpendicular, yet that it fell 
into a degeneracy, to which the latter was never subjected. The tower of 
the church of Verneuil is wel] worthy of attention, aud is even a greater 
rarity to English travellers than that of Coutances. 

Mr. Poynter concluded by pointing out the peculiarities in tbe composition 
of the Flamboyant style. Five aisles are common in France, although 
in England we lave no such instance except at Chichester, otherwise 
they affixed a range of external chapels, and both of these processes greatly 
tend to destroy the outlinc. The French raised the doorway in the 
west front, while the English lowered it, and the former made their portals 
occupy the centre compartment. ‘The spires in Normandy, of whatever it 
period, seem to be cast in one-mould, and possess a general uniformity which 
is very remarkable. Thus those of St. Etienne at Caen, and St. Leu at 
Coutances, and many others, although of different epochs, have much the 
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In vaulting the English have a great superiority, and 
their fine ceilings are without rivals In France, although the deficiency of 
the French did not proceed from ignorance. The French churches also are 
remarkable for being without battlements. In conclusion, Mr. Poynter 
remarked that he, presented these notes as the results ef bis own observation;, 
and expressed his gratification if be sheuld have contributed to the stor; 
of knowledge, which must increase from such contributions like the accu. 
mulation of geological masses. 


wo eee 


ARCHITECTURAL SOCIETY. 


Monthly Mesting of the Society, held on Tuesday Evening, the 9th of April. 
i a Tits, Ese., President, in the Chair. ya 


E. W. Brayley, jun., Esq. F.G. S., F L.S., delivered his fourth and cou- 
cluding lecture of his present course; the subject of which was, “ On thor 
Physical and Chemical properties of Building-stones, on which their use 
essentially depends."— This lecture, like the former ones, entered w fully 
into the matter under consideration, and was very clearly exemplified by 
tables of experiments, by drawings of various kinds, and by specimens of ths 
stones themselves. 

After the lecture, the President called the attention of the meeting to the 
sketches produced by the student members for the subjects announced at the 
last meeting: he then announced the subject for the next sketch es fol. 

lows :—viz., A Design for an Ornamental Bridge in a Park—to be in onc 
Arch of 50 feet span, and the style to be either Gothic or Italian. 

Some very beautiful specimens of locks and other fastenings of & superior 
nature were lying upon the table, and were furnished by Messrs. C. Smith and 
Son, of Birmingham. Many of the hinges and fastenings were exceedingly 
clever, and obtained general approbation. 

There were also several other specimens of art, besides drawings arranged 
about the rooms. Among tho latter was one by Mr. A. W, Hakewill, showing 
the manner proposed for laying out the grounds of the Royal Horticultura! 
gardens at Chiswick, 

At the conclusion of the meeting the President gave notice that a special 
meeting of the members would be held on Monday evening the 15th April, totake 
into consideration the printed resolutions of the Gresham Committee, issued » 
instructions to architects furnishing designs for the New Royal Exchange. 


ROYAL SOCIETY. 


Marcy 21.— The Marquis of NORTHAMPTON, President, in the chair. 


Thomas William Fletcher, Esq., and the Rev. Thomas Gaskin, were elected 
Fellows. 


The following papers wore road:— 


1. Description of a saling Barometer, adapted tv Meteorokgics: 
Purposes, and regutring no Corrections either for Zero or for Temperature. 
by SaxvEL B. Howrzrr, Esq. 


Jn the instrument here described, there is provided, in addition to the 
ordinary barometric tube inverted, in the usual way, in a cistern of mercury, a 
second tube of the same dimensions, placed by the side of the former, and 
likewise filled with mercury, but only to the height of twenty-cight inches 
above the level of the mercury of the cistern. This tube is closed at its lower 
end, and fixed to a float supported by the mercury in the cistern; and it bet 
at its upper end, an ivory scale threc inches in length. The clevation of the 
mercury in the barometric tube is estimated by the difference between its level 
aud that of the mercury in the closed tube, and is measured on the ivory scale 
by the aid of a horizontal index, embracing both the tubes, and sliding vertically 
along them. As tho float which bears tho closed tube to which the scale is 
attached rests frecly on the mercury in the cistern, and consequently always 
adjusts itself to the level of that fluid, uo correction for the aero point i 
needed ; and, as every change of temperature must similarly affect the column 
of mercury in both the tubes, after the scale has been adjusted so as to read 
correctly at any given temperature, such as 32°, which may be ofiected by 
comparison with a standard baroincter, every other reading will correspond to 
the same temperature, and will require no correction. The author consider; 
the error arising from the difference of expansion corresponding to the different 
lengths of the two columns of mercury, and which will rarely amount to ore 
four-bundredth of an inch, as too smell to deserve attention in practice, being 
in fact, far within the limits of error in ordinary observations, — Subjoined to 
the above paper is a letter from the author to Sir John Herschel, containing à 
statement of comparative observations mado with a mountain barometer, and 
with the compensation barometer, from which it appears that the use of the 
latter is attended with the saving of a great quantity of troublesome calculs- 
tion. Tho comparative observations are given in a table, exhibiting a range of 
differences from 4-.012 to —.016 of an inch. 


2. An Account of the Fall of u Meteoric Stone in the Cold Bokkecdd, Cupe 
of Good Hope; by T. MACLEAR, Esq., in a letter to Sir J. F. W. Hershel. 

The appearance attending the fall of this aerolite, which happened at bell. 
past nino o'clock m the morning of the 13th of October, ISSS, was that of » 
meteor of a silvery hue, traversing the atmosphere for a distance of about sixty 
miles, and then exploding with a loud noise, like that from arullery, which was 
heard over an area of more than seventy miles in diameter-—the air at the time 
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beeing calm and nlr Tbe fragments were widely dispersed, and were at frst 
yap soft as to admit of being cut with a knife, but they afterwards spontaneously 
ræardesed. The entire mass of the aerolite is estimated at about five cubic feet. 


9. Chemical Account of the Cold Bokkeveld Metcoric Stone : by MICHAEL 
Farranay, Esg., D.C.L., in a letter to Sir John F. W. Herschel. 

The stone is stated as being soft, porous, and hygrometric ; having, when 
Ary, the specific gravity of 2.94, and possessing a very small degree of magnetic 
power, irregularly dispersed through it. One hundred parts of the stone in its 
natural state, was found to consist of the following constituents : namely — 


Water ...... veo 6.5 Alumina............ 0.22 
Sulphur............ 424 Lime................ 1.64 
Silica .............. 28.9 Oxide of Nickel ..... .89 


Oxide of Chromium  .7 
Cobalt and Soda, a trace. 


" 4. Notes respecting a new kind of Sensitive Paper : by Henry Fox Tarsor, 
oq. 

The method of preparing the paper here referred to, consists in washing it 
over with nitrate of silver, then with bromide of potasium, and afterwards again 
with nitrate of silver ; drying it at the fire after each operation. This paper is 
He Bede to the light of the clouds, and even to the feeblest daylight. The 
author supplies an omission in his former memoir on photogenic drawing, by 
mentioning a method he bad invented and practised nearly five years ago, of 
imitating etchings on copper plate, by smearing over a sheet of glass with a 
solution of resin in turpentine, and blackening it by the smoke of a candle. 
On this blackened surface a design is made with the point of a needle, the lines 
of which will of course be transparent, and will be represented by dark lines on 
the prepared paper to which it is applied, when exposed to sunshine. The 
sume principle may be applied to make numerous copies of avy writing. 


Protoxide of lron..... 33.22 
Magnesia s.e... 192 


GEOLOGICAL SOCIETY. 


March 13.—Rev. Dr. BrerLaND, PRESIDENT, in the chair. 
A paper was read :— 


On the Geology of the North western partof Asia Minor, from the Peninsula 
Cyzicus, on the Coast of the Sea of Marmora -to Koola, with a descrip- 
tion of Katak-kaumene,’ by W. J. HAuiLTON, Esq., Sec. G.S. 


The line of route taken by Mr. Hamilton from Cyzicns (lat. 40 deg. 

22 min.) ascends the valley of the river Macetus to its sources, near Simaul, 
then crosses the Demirgi chain (lat. 39 deg. 5 min.), and afterwards passes by 
Karskeui and Selendi to Koola,on the eastern confines of the Katakekaumene ; 
the whole of the distance being about 170 miles. The principal physical 
fratare of the district is the Demirgi range, which extends from Pergammon 
on the west to the lofty mountain of Ak Dagh or Shapkan Dagh on the east, 
but the country is intersected by various ranges of hills, sometimes exceeding 
1200 feet in height. The geological structure of Mr. Hamilton's line of 
route is simple, being composed of only schistose rocks, with saccharine 
marble, a compact limestone, resembling the scaglia of Italy and Greece, 
tertiary sandstones and limestones, granite, peperite, trachyte, basalt, and 
other igneous rocks. Between Kespit and the foot of the Demirgi hills, 
tre also remains of an ancient lacustrine deposit, and in the valleys are 
extensive alluvial accumulations. The schists consist of mica-slate, gneiss, 
and clay-slate, and they occur chiefly near Cyzicus, The strata dip at high 
anglies from the granite, to the protrusion of which tbe inclination is 
apparently dne. The marble was formerly worked to a very great extent, 
and Cyzicus was indebted to it for being ranked among the most splendid 
cities of antiquity. The compact limestone, resembling scaglia, was observed 
only at the foot of the hills north of Manivas. It is associated with beds of 
shale, and is apparently destitute of organic remains. The micaceous 
sandstone is extensively distributed south of Maniyas, also towards the 
eatem extremity of the Demirgi mountains at the point crossed by Mr. 
Hamilton, and between it and Koola. The stone is fissile, and alternates 
tometimes with shale; and the beds are, occasionally, much dislocated by the 
protrusion of igeneous rocks. About half-way between the pass over the 
Demirgi range and Koola, the upper beds of the sandstone alternate with the 
lower layers of an overlying deposit of peperite. Mr. Hamilton has no 
doubt that this formation belongs to the one which himself and Mr. Strick. 
land examined between Ghiediz and Ushah. The white tertiary limestone, 

Xr. Hamilton considers to be a part of the great lacustrine formation, which 
Scupies so large a portion of Asia Minor; hut withiu the range of country 
Gescribed in this memoir, it appears to be totally devoid of organic remains. 

lr ia sometimes soft, resembling chalk, but, at its contact with the igneous 
Picks, it becomes hard, and at one line of junction, a layer of serpentine was 
laterposed between the two formations, Thin beds of white opaque tints, 
Trembling those of the lacustrine limestone of Auvergne, were noticed by 
Rh- anthor a little south of Kefsut. The strata have been, in many places, 
Wey much dislocated by the protrusion of trachyte. The granite was 
“Sbeerved only near Cyzicus and in the Demirgi chain. It is composed of 
““yuartz, felspor, and mica, but it contains large masses of hornblende, and is 
JR aversed by veins of felspar. The schistose rocks are thrown off by it near 
"ID v ricus at bhigh angles, and with a quaquaversal inclination. The perperite, 
"mpr volcanic tuff, appears to be of intermediate age between the micaceous 
"prsdstone, and the white limestone, as it rests upon the former, and is overlaid 
"Ae thr latter. It ia distluctly stratified, and varies much in charpcter, being 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


195 


sometimes earthy, occasionally conglomeratic, and not unfrequently hard or 
semicrystalline. Itis chiefly developed south of the Demirgi range. The 
beds are generally horizontal, or slightly inclined, but they are disturbed 
where igneous rocks have been protruded through them. Trachyte and 
basalt rise to the surface at many places between the Demirgi hills and 
Koola, dislocating the stratified deposits, and producing changes both in 
their structure and hardness. On tho banks of Hermus, basalt overlies the 
white limestone. Mr. Hamilton also described the hot springs, siti a ed about 
seven miles to the east of Singerli at the northern foot of the Demirgi chain. 
Their temperature, he conceives to be equal to that of boiling water, and 
they are discernible, at a considerable distance, by the great volumes of steam 
which they throw off. Extensive accumulations, several fcet thick, of a white 
fibrous sediment, occur around the month of the springs. <A strong sul- 
phurous smell accompanies the emission of the water; but, at à point where 
the stream had lost enough of its temperature to be tasted, no peculiar flavour 
was perceived. After turning several mills, and at the distance of a mile 
and a half from the spring-head, the water is collected and used by the Turks 
as a warn bath. Copious hot springs are likewise thrown out near the 
Katakekaumene: the water is tasteless, and tbe temperature 123 deg. of 
Fharenheit, but no sediment is deposited around the months. Mr. Hamilton 
then proceeded to describe the Katakekaumene,—a district singularly interest. 
ing on account of its extinct volcanoes, and its great resemblance to 
Auvergne. He first visited it in company with Mr. Strickland, who laid an 
account of some portions of it before the Geological Society, in 1836. The 
district extends from Koola, westward, about nineteen miles, and for about 
eight miles from north to south. The formations included within this area, 
are the schistose rocks, and crystalline limestone, which occur near Cyzicus, 
the white Jacustrine limestone, basalt, and javas of two perfectly distinct 
ager. The leading physical fentures of the district are ridges of schistose 
rocks, with intervening alluvial plains. On the former are seated all the 
ancient volcanic cones, or craters, and in the latter the modern. ‘This 
important distinction, Mr. Hamilton is of opinion, may be explained, on 
the snpposition that the elevation of the schistose ridges produced fissures, 
through which, as lines of least resistance, the first eruptions of lava found 
vent. That these openings becoming, afterwards, plugged up, by the cooling 
of injected molten matter, the schistose ridges were rendered so compact, that, 
when the volcanic forces again became active, the line of least resistance was 
transferred to the valleys. Of the relative periods when the eruptions took 
place, no opinion can be formed : the more modern must have been long 
anterior to tradition, though the streams of lava present all the ruggedness of 
the most recent coulees of Etna and Veanvius; and the craters preserve, to a 
great extent, their form and internal cavities. The more ancient lava. 
currents are covered by sedimentary matter, and are, therefore, considered 
by Mr. Hamilton to have been, at one period, covered witli water : the cones 
have also lost, in part, their form, the craters being nearly obliterated. The 
paper concluded with a comparison between this part of Asin Minor and 
Auvergne, as described by Mr.Scrope. 1. The great ancient volcanic group 
of Mont Dore, the Cantal and Mont Mezen, Mr. Hamilton conceives, is 
represented by Ak Dagh Morad Dagh, the trachytic hills east of Takmak, 
Hassan Dagh, and Mont Argens. 2. That the more modern volcanic period 
of Central France may be compared with the Katakekanmene, both as respects 
the composition of the lavas, their arrangement at different levels, and the 
cones being scattered, and not collected in great mountain masses. 3. With 
respect to the disposition of comparatively recent volcanos being coincident 
with the strike of the granitic axes, from tbe Interior of which they have burst 
forth, Mr. Hamilton stated, that the Katakekaumene effords additional illus. 
tration. 4. In central France, as well as the district described in this paper, 
there are deposits of lacustrine limestone, which have been separated, by the 
action of bodies of water, into table lands surmounted by beds of basalt and 
lava; and, in both countries, currents of lava, of more modern date, have flowed 
into the intervening valleys. In two points, however, there are differences 
between the volcanic phenomena of Asia Minor and central France. In the 
latter, streams of igneous products may be traced from the most ancient 
system of cones, or that of Mont Dore; but, in thé former, none have yet 
been discovered which issued from Ak Dagh, or the other contemporaneous 
volcanic mountains. In France, also, trachitic eruptions took place during 
the deposition of the lacustrine limestone ; but, in the Katakekaumene, they 
appear to have preceded the deposition of the white limestone, or are 
associated with only its lowest beds, 


MEETINGS OF SCIENTIFIC SOCIETIES FOR MAY. 


Royal Society, Thursday, half-past eight, m. P., 2nd, 9th, 23rd, and 30th. 

Society of Antiquaries, Thursday, eight, P. M., 2nd, 9th, 23rd, and 30th. 

Institution of Civil Enginoers, 25, Great George-street, Westminster, every 
Tuesfay, eight, P. x. , 

Royal Institute of British Architects, 16, Grosvenor-street, Monday, eight, 
P. x., 6th and 20th. ` 

Society of Arts, every Wednesday, half-past seven, P. N 


LUBRICATOR. 


In our last number we gave an extract from Dr. Ure's Dietionary, describ- 
Ing-alubricatar, which the Doctor states was kindly communicated to him by 
Edward Woolsey, Esq. We understand that Mr. Barton was the original 
inventor, and that be took out a patent fur it 20 years ago, aadwhich has been 
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PARLIAMENTARY PROCEEDINGS. 


— 


House of Commons.— List of Petitions for Private Bills, and progress therein. 


Billread Bill read 
Petition | Bill read | second third 
firsttime.| time. time. 


Feb. 27. ' Mar. 12. |April 15, 
Mar. 15. 'April 15. — 
2.| Mar. 14. , April 8. 


MeL eX EL ec 
Aberbrothwick Harbour 
Aberdeen Harbour 
Ballochney Railway 
Barnsley Waterworks . 


Bath Cemetery . Eg 4X , ; — ES 
Belfast Waterworks. S . | Feb. 22. — ee. 
Birmingham Canal  . P Feb. 20.| Mar. 15. |April 12. 


Birmingham & Gloucester Railway | Feb. 21. | Mar. 15. | April 8. 
BishopAuekiand & WeardaleRiwy. | Feb. 22. | Mar. 18. April 16. 
Blackheath Cemetery . > - ‘| Mar. 18. ^ — 


LL LELEILTLEIETL dd 


Bradford (York) Waterworks . | Feb. 21. — nae 
Brighton Gas . $ . .[Feb.21.]|Mar1&| — 
Brighton Cemetery . . .|Feb. 21.] Mar.18 | — 
Bristoland GloucestershireRailway | Feb. 21. | Mar. 7. | Mar. 19. 
British Museum Buildings . . | Feb. 22. — |April 12. 
Brompton New Road . s . | Feb. 22. | Mar. IS. — 
Cheltenham Waterworks . . | Feb, 22. | Mar. 12.| Mar. 22. 
Commercial (London ond Black. 

wall) Railway . , . | Feb. 14. | Mar. & ! Mar. 21. os € 
Dean Forest Railway . ! . | Feb. 18. — — = — 
Deptford Pier . x " . | Feb. 22. | Mar. 18. = — — 
Deptford Pier Junctien Railway . | Feb. 22. | Mar. 20. a — — 
Deptford Steam Ship Docks . . | Feb. 22. — m: = ~ 
Edinburgh, Leith, and Newhaven | 

Railway . " . ` . | Feb. 19. | Mar. 11. | Mar. 27. = 
Eyemonth Harbour . . . | Feb. 12. — April 8. rM 
Fraserburgh Harbour . 3 . | Feb. 20. =a April 8, April 16. 
Genera! Cemetery s š . | Feb. %. | Mar. 11. . 


Mar. 21 
Mar. 18. — 

Mar. 13. | Mar. 26. 
Mar. 4. | Mar. 13, 


Graverend Gas . . ; K ; 
Great North of England Railway | Feb. 18. 
Great Western Railway $ . | Feb. 14. 
Great Central Irish Railway . . | Mar. 12. 
Herefordshire and Gloucestershire 

Canal i $ : ! ' . | Mar. 13. 
Herne Gas . © . .  . | Feb. 22. 
Liverpool Docks . . i . | Feb. 21. 
Liverpool Buildings .  . . 
Liverpool and Manchester Exten- 

sion Railway . : : r ; 
Loudon and Birmingham Railway | Feb. 8. 


ILEL EE IG 


LIEI 
IE I 


London Bridge Approaches, &c. . | Feb. 18. | April 11 — Es — 
London and Croydon Railway — . | Feb. 16. | Mar. 18.| April 8 — = 
London Cemetery ; 5 . | Feb. 19. | Mar 18. — — 
London and Greenwich Railway . | Feb. 21. | Mar. 18. | April 8 — = 
London and Southampton (Guild. 

ford Branch) Railway . . | Feb, 22. -— = — — 
London and Southampton (Ports- 

mouth Branch) Railway . .| Feb. 0. | Feb. 25.| Mar. 7. 


FI 


Manchester & BirminghamRailway | Feb. 18. 
Manchester and Birmingham Ex. 

tension(Stone & Rugby) Railway | Feb. 11. 
Manchester and Leeds Railwsy . | Feb. 18. 
Marylebone Gas & Coke Company Feb. 22. 
Monkland & Kirkintilloch Railway | Feb. 12. 
og (St. Pancras) Cemetery | Feb. 21 
Newerk Gas ; . * . | Feb. 14. 
Newcastle-upon-Tyne and North 

Shields (Extension) Railway — . | Feb. 18. 


Mar. 18. | Apri] 23 


Mar. 8. | Mar. 19. 
Mar. 18. = 
Mar. 14. | April 8. 
Mar. 15 — 
Feb. 28. | Mar. 11 


April 18, 
Mar. 15 pem 


11 


Northern& Eastern(No 1) Railway | Feb. 22. | Mar. 18. -— — 
Northern & Eastern(No.2) Railway | Feb. 22. | Mar. 27. |April 16. 

North Midland Railway . | Feb. 11. | Mar. 4. | Mar. 14. — T. 
North Union Railway : . | Feb. 22. — = = on 
Nottingham Inclosure and Canal | Feb. 19.| Mar. 18. — — = 
Over Darwen Gas , à . | Feb. 21. — jApril 12); — = 
Perth Harbour and Navigatio Feb. 14 — t -— = 
Port'shead Pier . ‘ ; : | Feb. 22 — — a e 
Preston Gas í i f «| Feb 6. | Feb. 20.) Mar. 6. | Mar. 19 = 
Preston and Wyre Railway . - | Feb. 6. | Feb. 20. | Mar. 4. | Mar.15.| — 


Preston and Wsro Railway, Har- 
bour, and Dock . i : . | Mar. 18. jApril 12. 
Redcar (No. 1) Harbour 


Redcar (No. 2) Harbour . | Feb. 22. | Mar. 27. — — = 
Rishworth Reservoirs . . . | Feb. 21.) Mar.6. | Mar. 26| — = 
Roehdale Waterworks . E . | Feb. 7. | Feb. 21. | Mar.6. — = 
Rochester Cemetery. g . | Feb. 22. | Mar. 18. — — Iz 
Sawmill Ford Bridge aud Road . | Feb. 21.| Mar. 18. — — = 
Slamannan Railway » . | Feb. 12. | Mar. 18.| Mer. 97. — ae 
SouthEastern Railway 3 . | Feb. 11. — Mar. 26. — TT 
South Eastern (Deviation) Railway | Feb. 22. | Feb. 27. — — ui 
Teignmouth Bridge . P .| Feb. 21. — — — ae 
Tyne Dock . * ` ‘ . | Feb. 22. | Mar. 16. — — = 
Tyne Steam Ferry, .  . | Feb. 2L] — — — = 
Walsall Mise Canal n . | Feb. 99. — — ~ imd 

est Durham Railwa; 4 . | Feb. 21. | Mer. 18. il 8. — pi 
ween rovement : . | Feb. a j pid April à — b» 

shaw and Coltness Railway . | Feb. 19. . 14. i — x 
Wyrley and Emington and Bling. 1S | Mate uis - 

bam Canal 5 gg, | Feb, 18, —- - 


Hi 
is 
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STEAM NAVIGATION. 


Steam Communication to America by Her Majesty's Mails. —The ships, as finally 
determined on, are to be upwards of 1,200 tons register, propelled by engines of 
430-horee power, nll of the most substantial and approved construction, com. 
bining speed, safety, and easy sea-going qualities, ‘The work is already com. 
menced, and there is now no doubt of their being ready to start for Boston and 
Halifax on the Ist of April, 1840. There will be splendid sccommodations for 
about seventy cabin passengers, with room for carrying a limited quantity of 
goods. Passengers to Canada and New Brunawick, {omedistely on the arrira! 
of the steamsbip at Halifax, wlll be conveyed by coaches to Pictou and Wind- 
sor; from Pictou other steamvessels will be ready to start for Miramichi, 
Quebec, and from Windsor to St. John's, St. Andrew's, &c., thas affording 
passengers to our American colonies an opportunity of arriving at their respec. 
tlve destinations in the shortest possible time, while those for the States, on thelr 
arrival at Boston, will be able to reach any place In the Union by the rarioos 
railways, canals, &c. from that city. — United Service Gazette, 

Iron Steamer Union.—This splendid steam vessel has left the Broomlelaw on 
her voyage to Santa Martha, In New Grenada, commanded by an experietced 
captain, with a full complement of engineers, and other mechanics. She was 
built by Messrs. James and William Napier, engineers of known celebrity in 
this city, expressly for the navigation of the river Magdalina; under the dire- 
tions of Messra. Plock and Logan, of London, who are the agents ef the Angio 
Grenadlan Steam Navigation Company; and her construction Is so pecalisr, 
that tbe proprletors ure sanguine she will reach at least 800 miles up that mag- 
nificent river: where it may not be Improper to inform the public, the trade hss 
been hitherto carried on in 3 most laborious manner, by heavy fist boats, con- 
structed in the country, whose average passages in a:cending the river wss 
from three to fonr months; but is now calculated tbat the Union, witb her 
powerful machinery, will perform the voyage in less than seven days We, 
therefore, wish this interesting expedition tbe success it merits, for we unie- 
stand that nopains nor expense has been spared in fitting out this vese. 
Glasgow Chronicle. 


PROGRESS OF RAILWAYS: 


Hull and Selby Raihcay.—Of this important undertaking we are enable! ts 
give some particulars from a correspondent who lately went over the whole of 
the line. Considerable activity pervades every department, and as the whole of 
the land required is now In the company’s possession, there 1s nothing to prerent 
the contractors proceeding with their respective contracts as rapidly as the 
weather will admit. With regard to the principal station at Hull, the bufldion 
connected wittb It are commenced, as are also the worksbops and other erections 
reqnireda for tho future accommodation of the traffic. On the embankment of ite 
Foreshore, next the river Humber, near Hull, a great number of men are eo- 
ployed, a large portion of the stone facing is carried up to its full height and 
the embankment is nearly ready for the rails. For the next three miles to flet, 
the earth-work bas been ready for ballasting for some time, and is now to bein- 
mediately finished. The cuttings through Hessle-c!lff and Ferriby-bill are so 
well advanced,and the stone from the former is used In the works of the Foreshore, 
and for ballasting the line, and the excavation from the latter for making up tht 
low ground. Two bridges in this district are completed, sud a third in a rery 
advanced state. The railway for the next slx miles Is in course of being formed, 
and & part is ballasted, ready to recelve the rails; a small portion however, of te 
embankment near the Market Weighton Canal remalns to be finished. TM 
bridge over the canal is completed —ii consists of brick abutments eith sn arch 
ef cast iron, 70 feet span, and hase very light and pleasing effect. After passing 
this embankment, the line !s nearly level for seven tiles, which is now being 
ballasted, while the bridges for passing the several roads over the railway te 
either finished or nearly so. This brings us to the river Derwent, which the 
raliway is to be carried over by a cast iron bridge of 50 feet span, raised «od 
ciently bigh to allow the navigation to pass under. Of this bridge one abut 
ment is built, and a coffer-dam is being constructed on the eaetern side for thr 
other. The foundations of the plers for the flood arches are also commenced: 
and the forward state of this work ensures the entire completion of this bridge 
in the course of the summer, ‘The railway between the Derwent and tbe nitet 
Ouse (& distance of about five miles) isin course of being formed, and an es: 
tensive deviation of the York turnpike road is commenced. Over tbe rite 
Ouse a bridge of considerable magnitude is being constructed of four arches ; 03 
45 feet span, is to open, for the passing of vessels going up to York, TM 
abutments and piers have been ready for the iron work of the guperstigtrn 
some time, butzowing to the land waters in the river, a beginning was on; 
made during the last month In fixing the iron wotk. This portion of the vor! 
will speedily be completed, as the whole of the castings for the piers are npy 
the ground, and the fron work of the arches is in a very advanced state at 
Butterly Iron Works, where the whole wili be pnt together before belog brovab 
to the spot. This work is also expected to be finished during the somon" 
The company have made contracts for the greater part of the iron wort © 
the rails, a large proportion of which are now on the ground. The timber fs 
the longitudinal sills and sleepers is also contracted for, and deliveries will b 
made in the course of a month, so that there is every probability of the rsilez 
being opened for passengers in the early part of next spring. The locomotir 
engines and carriages are all In a very forward state; the former are from th 
factory of Messrs. Fenton k Co. of Leeds, where several of them are to be t“ 
complete. 
noe Railoay.—It 1s stated tbat this railway will be opened on the 14 

t. 

Great Western Railway. —' That pert of the railway between Maidenbesd ts 
Readiug is expected to be finished in the eourse of the month, and resdy tot 
opened to the pubilc, 

Morecambe Bay Embankment, — We are enabled to state, on uudoabted auth 
rity, that Sir John Rennie has expressed a very decided opinion with respect ( 
the practicability of crossing Morecambe Bay, on the plan and priucipivt ul 
down by Mt. Hague, — JPhitehaves Herald, 


1839.] 


Great Western Kailway.—The greatest activity continues to prevail upon that 
portion of the line between Reading and Didcot; and the railway ia progressing 
so rapidly towards completion, that we should not be surprised if that part of 
the road fs ready for traffic before the opening of the line from Maidenhead to 
this toan, Reading. We think that the public have great reason to complain of 
the narrowness of the bridges which the company have bulit in those places 
where the rallway crosses the turnpike road; and if this principle is generally 
adopted, many accidents may be expected to occur. Mesera. Grissell and Peto 
are the contractors for that portion of the work between ** Litttlejohna,” near 
Reading and Strentley ; from which place a bridge is erecting; and the rallroad 
then traverses to the Oxfordshire side of the river to Southstoke; this part is 
contracted for by Mr. Castans. From thence to Didcot, Messrs. Bedborough, 
of Windsor, have the formation of the, road, nearly the whole of which, is, we 
understand, fn a very forward state, and will In all probability be completed 
lefore the expiration of the time originally agreed on. The extensive nature of 
the cuttings at Shooter's-hill, and the embankments at Pangbourn have been 
txecuted by Messrs. Grissell & Peto with such extraordinary rapldity, as to excite 
wiversal surprise, strongly contrasting with the numberless hindrances and 
inpediments existing elsewhere. The cuttings at Sunning-hill, ander the dl- 
nttion of Mr. Brotberhood, the contractor, are proceeding as vigorously as the 
patare of that great undertaking will admit, and the most energetic efforts arc 
pat forth to speedily complete it, and thus open n dircet Ine of communication 
between this town and tbe metropolis.— Berkshire Chronicle.—Nothwithstanding 
the temporury obstruction to the trafic, caused by the accident at the Hanwell- 
nid bridge (not the Viaduct, as reported In the papers), the number of pas- 
*ngers on this line during the last week, amounted to nearly 8,000, and the 
recipts were larger than in any week since October. No impediment to the 
rgu!ar passing of the trains will take place from the removal of the defective Iron 
pinler, the cost of replacing which falls wholly upon the contractor. The laying 
of the permanent way to Twyford Is now procecding steadily, the rails being 
ilrendy laid from the Maldenhead station to the bridge over the Thames. The 
eastern arch of this bridge has been reconstructed with improved materials, and 
now stands perfectly sound, the centerlngs having been completely cased for 
tome weeks, The Directors have just taken contracts for the construction of 
about 14 miles of the line extending from Didcot, near Oxford, to Uflington, the 
boundary of the London division of the linc, on which the contract works are 
so light as not to average more than 6,0004 per mile. The Bristol Directors 
have 3750 advertised for tenders for four miles of the line between Bath and the 
Box-tannel, and it la expected that contracts for the whole of the r-malnder of 
this divialon of the Ilnc beyond Chippenham, will soon be entered Into. We are 
glad to hear that the bill for which the company are applying, for the purpose of 
completing the requlred capltal, has passed the committee of the House of 
Commons withont any opposition, and will be read a third time immediately 
after the Easter recess.— Bristol Guzette. 

Eastern Counties Railway.—The deepest part of the cutting for onr railway 
in the vicinity of this town, we understand, will be near Widford-mill, where 
the rails will be laid ata depth of about sixty fect below the present surface. 
The London conch road at the crossing will pase over the cutting by a bridge, 
snd there will also be bridges across Crozier's and Cherry Garden lanes, At 
the termination of the cutting the low land and river will be crossed by a via- 
duct abont fire hundred feet in length, and the railway will be continued upon 
sn embankment until within a short distance of Kiog-strect, Chelmsford, where 
there will be another viaduct, upon which it will again cross the high road to 
the town or Fair Fleld, where the station will be formed. Soil for the embank- 
venta will be brought from a cutting through the village of Springfield, upon 
temporary ralls, which, we understand, will be laid early In the summer.— 
Ener Herald, 


Newcastle ond North Shields Ratlway.—This undertaking is now advancing 
mpidly towatds completion, and the line to North Shields will, it ie fally ex- 
Wcted, be opened to the public in the early part of the month of June. ‘The 
company contemplate extending the line to Tynemouth; and a bii! for that 
purpose Is now before Parliament. Extensive preparations are being made by 
the company in order to afford the public every accommodation; and for that 
purpose they have entered Into contracts for the supply of several first-rate 
engines, embracing ail the latest Improvements and discoveries in mechanical 
science, A splendid engine, called the ** Hotspur,” from the manufactory of 
Mesars. R. and W. Hawthorne, civil engineers, cf this town, was placed on the 
line near Heaton on Monday; anda simflar engine will shortly be delivered 
from the manufictory of Mears. Stephenson and Co. Several other powerful 
engines are in the course of erection. ‘The carriages for the conveyance of 

ssengers are being manufactnred In first-rate style, and will combine every 

ement which cau add security, or contribute to the convenience and com- 
fert of those who may travel in tbem. — Newcastle Journal, 


London and Brighton Railway (Shoreham Branch ),—It 1s expected that the 
Shorebsm Branch of the London and Brighton Rallroad will be completed by 
August. The engine performs from fifteen to eighteen journeys in the day, 
tating on each occasion about twenty waggons laden with earth. The cor- 
tractors are makiug rapid progress with the work, and the operations attract 
crowds of people to the spot.—Nussev <dvertiser.—The works on the railway 
we proteediug with increased activity. New England fatm hns been so altered 
ia appearance, by the progress of the cutting commenced on Easter Monday to 

' @onect the Shoreham branch with the terminus, as to be scarcely recognised. 
The tunnel is rapidly lengthening, and the cutting In Mr. Chatfleld’s farm fs 
' Set approaching Lashmar’s mill. A second engine, called the “ Shoreham,” 
» @rived in Brighton the 17th ultimo, and will commence running in s few days. 
Sheffield und Rotherham Railway.—We hear that the directors of tho Sheffield 
md Rotherham Railway, ever wishful to give satisfaction and safe accommoda- 
Won to the pnblic as far as possible, are about to place three or fonr additional 
*"Urrines on their line; and, in order to ensure the greatest possible degree of 
"Wafety to the passengers, haye ordered them to have flanges on all the six wheels, 
Whe riving wheels es well as the others, thereby diminishing the risk of an 
“engine getting off the ralls in the proportion of cent. percent. Even If any of 
` We emt wheels or axles should break, the remaining whec!s will keep it upon 
"ills nilisan excellent arrangement es compared with the old plan of only four 
fenged. wheels out of the six,—Sheffield Mercury, 
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Birkenhead and Chester Railway Company—The Bebbington contract em- 
braces & distance of two miles and 32 chains; the earth work amounted to 
253,000 cubic yards, of which 82,000 cubic yards have been already executed, 
leaving 171,000 yet to be done. The Brombrongh and Eastham contract ex- 
tended to Plumyard Brook, a distance of 3 miles; and 37 chains. The earth- 
work comprised in tkis contract amounts to 288,000 cubic yards, of which 
116,000 cubic yards have been executed, leaving 172,000 yet to finish. Post and 
tall fences are erected throughout nearly the whole of this contract; 220 men 
and 41 horses are employed on this portion of the line. The Sutton contract, s 
distance of 3 miles and 17 chaine, is also proceeding satisfactorily, although 
some delny has arlsen Ia opening new quarries, and waiting for bricks; but 
with due diligence on the part of the contractors, the whole may be finished 
during the summer; 150 men and Mj horses are employed In this district. The 
Mostyn.and Chester contract extends 5 miles and 39 chains, and contains the 
greatest quantity of unexecuted work. It was let in August last to contractors 
who did not prosccute the work in a satisfactory manner, and, after remaining 
in their hands for upwards of six months, the company commenced working It 
themsclves, providing waggons, rails, and suitable materials. In the event of 
the summer proving favourable, little doubt existed that this part of the line 
would be ready by May, 1810. There sre 447 men and 22 horses employed on 
this division. The total number of men employed throughout are 1,117; 
horses 98.—Ertract from the Engineer's Report. 

London and Southampton Railway.— We feel great plensuse In being able to 
announce, on competent anthority, that it has been positively determined to 
open that portion of the railway extending from this place (Southampton) as 
far as Winchester during the coming summer. We may therefore expect to be 
shortly In full possession of the advantages of railway communication. The 
erection of the terminus on the Marsh ls proceeding with extraordinary 
rapidity. — Hampshire Indepentent.—The buildings and works for the railway 
station here (at Basingstoke) are preceediug with great rapidity; a number of 
hands are employed, and the scene at present is one of tbe utmost bustle and 
activity, The site selected ts on a gentle eminence, witbin a stone's throw of 
the old chapel ruins and of Brook-street, commanding a fine view of the town 
and the highly picturesque ecenery adjacent. It is already a conspicuous object 
from a distance, and wli! speedily form an important feature of the landscape 
from the neighbouring hills, A spacious carrlage-way Js forming to connect 
the station Ia a direct lIne from Onk-strect. which will be the leading thorough- 
fare; other roads and footways are In progress, to render it of convenlent access 
from various parts of the town,— Salisbury Journal. 


FOREIGN INTELLIGENCE. 


— 


Paris, —AÀ preliminary Inquiry has been commenced by order of the Municipal 
Council of Paris on proposals fer establishing two rallroads from the capital, 
one to St. Maur, and the other to Sceaux. The first is intended to commence 
nt the Rue Traverstere St. Antoine, passing throngh Bercy, St. Mande, Charen- 
ton, &nd Vincennes; and the second at the Place de l'Observatoire, running 
through Gentilly, Arcuell, Bagnleux, and Bourg la Reine. 

Most of the great worke commenced In Paris are at present suspended,— 
Commerce. 

Havre Railroad Company.—At a late meeting It was decided, at the pressiug 
instance of M. Aguaudo, that, In case It became Impossible to give entire execu. 
tlon to the undertaking, it should be carried into effect as far as Rouen, and 
that the road should terminate, not at St. Sevres, as originally Intended, but on 
the helghts of Beauvolsin, passing by Blainville, and the branch lines on Lou- 
viers and Elbeuf being suppressed. This decision was definitely adopted, and 
no consideration, it is sald, will induce the cempany to modify It. 

Railway between the Danube and the Black Sea,—The establishment ofa rallroad 
between Teschernowoda and Kostendsche, which was to open a direct and 
speedy communication between the Danube und the Black Sea, wiil not be con- 
tinucd this year, or even for some time, and in fact will not be completed till 
the Porte gives its assent to the project. The marshy ground unfavourable to 
canallsution has been inspected, and the operation compared with the measure- 
ment already made by some Prussian officers in the Sultan's service, but the 
project of opening a canal appenrs to be abandoned. The railroad in question 
is not to go from Tschernowoda, but from Hirsowa, which is at no great distance, 
to Kostensche, where the rampart or wall of TreJan formerly commenced, a 
spot famous In anclent history as the place of Ovid's exile. Meautime the rail- 
road In its present state is to be made use of for the transport of goods and pro- 
visions. Were the railroad once executed, a distance off more than two days 
would be gained, and the undertaking would also be of great importance for the 
trade and navigation of the Lower Danube. 


The Young Eguplians.—Of the twenty Egyptians sent to thie country hy thelr 
government about nine years ago, to learn our arts aud sciences, the last 
of them, Seld Achmet, left this on Monday, Ist ultimo, for Liverpool, 
to return to his native country. He had been five years learning millwright 
work under Mr. Graham at Partick, and civil engineering for about three years, 
under Mr. Macquisten. The climate disagreed with some of them, and they 
remalned but a short time in this conntry. We understand two of them died ; 
four paid their attention principally to plumber-work, two to ahip-bullding, and 
the others chlefly to machinery-making and cottou-spinuing. The Pacha 
wisely left them to choose trades or professions to suit their own tastes, and he 
pald for their education liberally. It is rather surprising that only one of them 
had the ilea of studying civil engineering, being a profession so much required 
In that country, and where it is generally believed to have had its origin, but 
has long since been extinct; and it is rather an odd circumstance that this 
young geutleman should have been taught In Glasgow, and that when he 
returns to Egypt he will be the first mative civi] engineer who has appeared 
there for many generations. He is a very interesting young man, and was 
much esteemed here by people of all ranks. A number of respectable and 
scientific persons took leave of him at the steamer, and his former fellow-wotk- 
men fired a farewell salute from a number of guns as the steamer passed the 
Kelyin, Glasgow Herald, 
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MISCELLANIA. 


Nelson's Monument al Castle Townsend." Sometimes,” says Lady Chatterton, 
In her Rambles in the South of Ireland,‘ we caught glimpses of the distant rocky 
headlands which render thls part of the coast so magnificent. At the summit of 
one is a lofty arch, erected to the memory of Nelson by a party of officers. It is 
formed of large stones witbont cement, and I wus told was entirely constructed 
after church one Sunday. If this account be trae, it reminds me of the mar- 
` vellous tale related In Ireland of every colossal structure, that it was the work 
vfa night! This wonderful arch, however, forms a fine object in most of the 
views about Castle Townsend, and as I first saw it towering above the mist 
which concealed the base of the mountain height on which It stood. its appear- 
ance was supernatural.—Erening paper. (We have reason to know that this 
was the first monument erected to the memory of Nelson ; it was sketched and 
planned by Captain Joshua Rowley Watson, R. N., who at that time commanded 
the Sea Fencibles on that part of the Irish coast, and built by them, as above 
atated, in one day, after great preparations, under his superintendence. — 
Times. ) 

Druidical Remains, --In the mountains of Ardes, some very curious remains 
of Druidlcal worship have been found. The spot is very wild, and is supposed 
to have been the site of a forest now destroyed. On digging below the grass, 
n layer of charcoal, mixed with a pounded vitrified substance, presented itself, 
in the mldst of which was burled an urn, containing 4 second, also vitrified, and 
of a square form, in which were placed those fragments of bones which were not 
consumed by fire. Round this vase, at equal distances, are three lamps. 
Within the excavation are fragments of vases of different forms, resembling the 
' most beaatlfni Roman Pottery. 

Alexandria, 8th March. —M«ehemet All has ordered the construction of barracks, 
&c., for the reception of troops at Fazouglou, which he intends to station there 
for the protectlon of the engineers who are to be sent thither for working the 
gold mines which either hare been discovered in that part of Africa, or may he 
so hereafter, 

The 20 of Tunis is constructing a magnificent palace at Tunis, at the cost 
of upwards of 2,000.000f. Almost all the materials are stated to have been 
brought from Europe, as well ns the furniture, which has been made in great 
part at Paris. Thousands of workmen are daily employed on the edifice, the 
inhabitants being forced to contribute thelr personal Jabours, or else to find sub- 
stitutes for this purpose. 

Strasburgh.—'The statue in bronze to be erected at Strasburgh in honour of 
Gattemburg, the Inventor of printing, is fast progressing. The operation of 
the moulding 1s already terminated, and in a few days that of the casting wlll 
commence. 

Encroachment of the Sea.—It has been ptoved by recent surveys that the 
coasts of Upper Normandy lose on an average a foot every year by the actlon of 
the sea on thelr entire development, and that it is under the truth to estimate at 
400,000 cnbic metres the soil washed snnually by the sea into tbe little road- 
stead of Havre, at the entrance to the port, and on the banks of the Selne, close 
to that town. 

Seottish Martyrs,—A monument is proposed to be erected at Edinburgh to 
the memory of the martyrs who suffered at that place before the Reformation, 

New Light for Lighthouses.— A. letter of the 10th March from Trieste, states 
that & new system of producing light for lighthouses has been invented by a 
serjeant-major In the Austrian artillery, named Selckonsky. The apparatus 
consists of a parabolic mirror, 62 inches by 30, with a twelve-Inch focns, and 
the light 1s produced by a new kind of wax candle, invented by M. Selckonaky. 
It has been tried under the Inspectlon of the Austrian Lloyd's Company In the 
port of Trieste, by belng erected en the mast of a vessel. The light is sald to 
have illuminated the whole of the port and the surrounding parts of the town 
equal to the moon at full, and at the distance of six hundred yards the finest 
writing could be read. A second trial has been made In bad weather, and the 
result was proportionably favourable, 


LIST OF ENGLISH PATENTS GRANTED BETWEEN THE 8rp 
APRIL, AND THE 2512 OF APRIL. 


Witttaw Overton, of Shovel Aller, St. George's-in-theEast, for “ Certain 
Improvements in Machinery or Apparatus for making Ship's Bread or Biscuits,"— 
Patent dated 3rd April ; 0 months to specify. 

Tnowas Epwanns, of King-street, Holborn, writing and dreasing-case manufac. 
turer, for “ Improvements in the manufacture of Hinges."—Srd April; 6 months. 

Aven Ler Pattinson. of Bensham, near Gateshead, Durham, gent., and Wrz. 
Liam SsPTtMrs Losu, of Walker, Northnmberland, gent., for“ Improvements in 
reducing Metallic Ores."—8rd April: 6 months. 

Josan Mansuatt Hearn, of Allen Terrace, Kensington, gent., for “Certain 
Improvements in tlie mannfacture of Iron and Steel."—5th April; 6 months. 

ose Francisco CaRLOS D'ARTENN, of the Haymarket, gent., for “ linprove. 
ments in Machinery for transmitting Power, whereby the effect of such Power is in- 
crensed withont loss of S .?—6th April ; 6 months. 

James Nassvti, of Patricroft, near Manchester, engineer, for “ Improvements 
applicable to the bearings or journals of Locomotive and other Steam-engines, 
which Improvements are siso applicable to the bearings or journals of Machinery in 
general.—9th April; 6 months. : 

Gronox Stocker and JoszPu BrxrLET, both of Birmingham, gunmakers, for 
“Certain Improvements in Guns, Pistols, and other denomination of Fire Arma." 
9th April; 6 months, 

, Cuazies Avorpne Rorperrs, of Strasburgh, but at present residiug in Wel- 
lington-street, City, for“ An Improved method, or process of manufacturing or pre- 
paring tbe Chemical Salts, called Acetates."—9th April; 6 months. 

Tomas Pazz, of 22, New Bridgestreet, Blackfriars, engineer, for " Improve. 
mente in Railroad and other Carriages, in Wheels for such Cerríages, sud in s 
snd Ways ou which they are to travel"—Qth April; 6 montbe. 


` 


Tuomas Bonsor CuowrroN, of Tamworth, Bolton, Lancaster, for * Improm 
ments in the mannfacture of Paper."—9th April; 6 months. 

Leaver WrLLMAN Wricut, of Manchester, engineer, of an extension for the 
term of Seven Years of Lettera Patent, granted to him for“ Certain Improvement: 
on Machinery or Apparatus for Washing, Cleansing, or Bleaching of Linens, Coton, 
and other fabrics, Goods, or fibrous subetances." — 9th April. 

James CLEMENT, of Liverpool, carver and gilder, for “ Improvements in prse. 
ing Mouldings, and in producing the effects of Chasing or Embossing various Desire, 
or Patterna and Frames, and other work.”—10th April; 6 months. 

JoskPu GirrorT, of Birmingham, steel pen-maker, and Trowas WALKFe, of the 
same place, machinist, for * Improvements in Engines, and in Carriages to be works 
by Steam or other motive Power."—13th April: 6 months, 

Lor Facixner, of Cheadle, Chester, calico-printer, for “ Certain Improvemens i. 
the mode of working Pumps or Valves, and which Improvements are also applicaby 
to Fire-engines and other similar apparatus."—11th April; 6 months. 

Henny Croseey, of Hooper-square, London. C.E., for“ A new mannfarinn 4 
Paper."—16th April ; 2 months. 

locus Rowe, of Brentford, sonp-maker, for “ Improvements in the mansis. 
ture of Sulphate of Soda. "—16th April ; 0 months. 

Henry Ccnzox, of Kidderminster, machinist, for “ Improvements in Prena ”m 
16th April; 6 months 

Henry Denxninctoy, of Nottingham, lace manufacturer, for “ Improvements a 
Machinery employed in making Frame-work Knitting, or Stocking Fabrics. —!t:, 
April ; 6 months, 

Juns SwixprLLs, of Manchester, manufacturing chemist, for “ Certain Improv. 
ments in the maunfacture of Prussian Blue, Prussiate of Potash, and Prowiue vt 
Soda.”—18th April; 6 months. 

James Feravason Sacnprrs, of New Bond.street, gent., for “ Improregenn z 
the manufacture of certain descriptions of Paper, Mill-board, Papier Maché, aud abe 
matters of that kind, capable of being produced from such description of Pape 
Pulp.”"—20th April; 0 months. 

Wirra Crorm, of Radford, lace manufacturer, for “Improvements in Mi 
chinery used in making Bobbin-net Lace, for the purpose of making Figured or Oru 
mental Bobbin-net Lace, and Lace or Net of various textures. — 20th Apn), 
months. 

Joux Porter, of Anconts, Manchester, spinner, aud Witttaw Horszali w 
Manchester, card-maker, for ' An Improvement or Improvements in Cards for an’ 
ing fibrons substances, part of which Improvements may be used as a substitute fi 
Leather."—20th Apri] ; 6 months. 

James Davis, of Walcot.place, Lambeth, Esq., for “ Improvements in the mana 
facture of Soap." —20th April ; 8 months, 

Davip Strap, of Great Winchester-street, London, merchant, for "An vel 
mode or method of Making or Paving publie Streets and Highways, and poblic wi 
private Roads, Paths, Courts, and Bridges, with Timber or Wooden Blocks. -28 
April: 4 months. 

ALFRED SNIGER, of Vauxhall, potter, and Hgxny PatHer, of Wandsworth Rose 
Artist, for “ Certain Improvements in the preparation and combination of Eanbe: 
ware or Porcelain, for the purpose of Mosaic or Tesselated Work." —23r4 April. i 
mouths. f . 

Joas Mtrrer, of Bolton, machinemaker, for “An Improved Drilling Xi 
chine."—23rd April; 6 months. F 

Davip Napter: of Mill-wall, engineer, for “ Improvements in Iron Steamtoas 
—23rd April; 0 months. 

Ernan Gatrowav, of Water-'ane, Tower-street, engineer, for “ Improvements i 
Stesm.engites." — 23rd April; 6 months. 

Axtonito Movtiiow, of Dorset-place, Dorset-square, gent., for ^ Improvements: 
Machinery for propelling Ships’ Boats, and other Vessels, on water, designed to «pt 
sede the use of Pedes peels,” — 23rd April; 6 months. 

Grzonor Horwomsruy Paces, of Snrrey-square, Old Kent Road, C.B., fot * ln 
provements in Paddle-whee!s, for propelling Ships’ Boats, and other Vemels zn. 
gated by Steam or other motive Power. —23rd April; 6 months, . 

WirLiAM EpxcxNpsox and’ Janes EpuUNDSON, both of Manchester, eginen 


for “Certain Improvements in the Machinery or Apparatus for the manafctore? 


Wood-aprews and Screw-bolts."—23rd April; 6 months. 


Jos Cuter, of Lady Pool-lane, Birmingham, gentleman, for ao "lmpv* 


Method or Methods of Constrncting chains for Suspension Bridges, Cables, Mina. 
and other purposes, and for an “ Improred Method or Methods of making the Bin, 
Liuks, and Bolts thereof.’—28rd April; 6 months, R 
Jawrs BarLow, of Birmingham, brasa founder, for “ Certain Improvemeatsio t 
Construction of Candlesticks."—26th April; 6 months. D 
Joun Josrs, of Westfield-place, Sheffield, for “A New Fryingpan and Grili 
pan for the Cooking of Steaks, Cliops, and other Meats.”"—26th April; 6 montis. 
Jonx Browne, Ex, of Castlestreet, Regent-street, for * Improvements in Su 
dles and Stirrnps for Horses and other Animals, parts of which Improvement: s 
applicable to Apparatus for Carrying Packs by Men.—25th April ; 6 moutht. 


ERRATA. 


In our last number, in the article headed “ Savary and Trevithick" p. 187, lii 
for “ Regautd” read“ Riguad." i 

Line 21, for“ Lexicon Ledicinum," read “ Lexicon Technicam 

Line 20, for * M'Reid, Charing Cross," read '* M‘North, Bookseller." 

Line 32, for “ of Bonghton." read “ or Broughton." 

Page 138, line 1. for" 7," read * 17." 

Line 11, for '* Swebre'a" read " Switzer's.” 


TO CORRESPONDENTS. 


The communication of a “ Surveyor” was received too late for insertion in th: 


month's Journal; it shall appear ia the next number. 


y fewer’ vs anf 
We shall feel obliged to oor country correspondents if they wii vit 


account of works im esa, OF sny newspaper containing articles 
the objects of eur Journal. p 


t 
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BUNNETT AND CORPE'S CONCENTRIC STEAM-ENGINE. 


Fig. 1. Elevation of a High-pressure Engine 


Pig. 2. A Longitudinal Section 
` taken through the centre of the Engine. 


The letters of reference are the same in both sections. 

A—1s the fixed shaft in the centre of the engine, on which the connecting 
arms supporting the piston rod, and carrying a cross head or pin for the 
coun g rod to oscillate freely upon. 

B— Steam chamber in which the piston reciprocates. 

C—Piston. 

D—Circular piston rod, which is made of square steel, admitting of metallic 
packing to the stuffing boxes. 

E—Blockings against which the outside covers of the cylinder are bolted, 
and also carrying the metallic stuffing boxes. 

PF— The slide valves shewn at one-third of the stroke. 

G—The Exhaust. 

HH—The pipes conveying the steam to the slide valves. 

I— The connecting arms oscillating on the fixed centre shaft, and carrying 
the weight of the piston, piston rod, &c. 

KK —Are the steam ports. 


BUNNETT AND CORPE'S NEW PATENT CONCENTRIC 
STEAM-ENGINE. 


Messrs. Bunnett and Corpe, of Deptford, the patentees and inventors 
of the improved iron safety-shutter, now in such high estimation and 
extensive use, have lately taken out letters patent for a concentric 
steam-engine, drawings of which we have given above. We shall first 
state the action of the engine, as we saw it at work in the paten. 
tees’ manufactory, and then proceed to point out its advantages. It will 
be seen, that in appearance it is similar to a rotatory engine, but its 
action is of a decidedly different character. The circular case, as shown 
in ue 1 and 2, forms in the lower part the steam-chamber, in 
wh is accurately fitted a square piston, with Barton's patent 
metallic packing. Through the centre of the piston, and attached to it, 
is & concentric or ring-like piston-rod, whicl at a point opposite to 
it (the piston) is firmly embraced and supported above by two con- 
necting arms, having a double bearing upon a fixed shaft in the 
centre of the engine; on w they oscillate sufficient to allow the 
piston to reciprocate freely. The piston-rod is made of square steel, 
and works through two metallic-stuffing boxes inthe top of the steam- 
chamber ; and from theSide of one of the arms above mentioned projects a 
pin, to which is attached the connecting-rod transferring the power of the 
engine to the crank of the fly-wheel and gear. On each side of the steam- 
chamber are two distinctalide-valves, worthy of particularnotice : they take 
their motion from aa eccentric on the crank shaft, and have two slide- 
boxes or covers, by which means no steam is lost by exhaustion in the 

as in the single slide, the exhaust is also fully opea at the 
No, 21,<:Vou. Il.—Juug, 1839.] 


. 3. Transverse Section 


commencement of the stroke, and remains so to any subsequent part of 
it that may be desired. By this arrangement of the valves, the steam 
can be worked expansively or not without cams, tappet, or gear of any 
kind, the slides of rope es cutting off the steam at any part ef the 
stroke. Having thus explained the structure of the engine, we will now 
proceed to show its mode of operatien. The steam-valve being opened, 
and the exhaust-valve closed on one side, and the —— on the 
opposite side, the steam is admitted, and propels the piston forward to 
the opposite side, when the steam-valves change their position, aod the 
steam is admitted on tlie opposite side, which again propels the pisten 
back to its original position,—and thus, by the backward and forward 
motion of the piston, it passes through two arcs of a circle, similar to'a 
pendulum, and. carries with it the annular piston-rod and the arms at- 
tached to it, thereby sets in motion the connecting-rod ; the piston being 
entirely carried or suspended by the arms attached to the fixed centre 
shaft, is relieved from all tendency to wear irregularly, there being in 
fact, no pressure upon it beyond that of the springs necessary to keep 
the segments in their places. 

By the simple arrangement and working of the engine the oonneet- 
ing rod has a direct action, withont the intervention of guide rods or 
parallel motion of any kind, and during the time that the greatest 
force is required upon the crank, it never forms an angle of more than 
five to ten degrees; its reciprocating motion describing an are of 
a circle, which so nearly assimilates to the rotatory action of the crank, 
the changes of motion are effected with sarprising ease and rapidity ; 
and whether it be from the direct application of the foree upon the crank 
alone, or the absence of parallel motion, or from the power being com- 
municated as it were, upon an inclined plane, direct to the connecting 
rod, or by a combination é all these, very great power is moet cer- 
tainly gained. : 

The patentees have made several experiments, some of which we 
witnessed, proving the advantazes of the'position of their connecting 
rod and crank motion over the methods now in use in locomotive 
and other engines, we have annexed a table of these experiments. By 
these it will be seen that in some positions of the crank, it having just 
passed its centre, nearly double the power is obtained, and taking the 
average of a whole revolution of the crank an advantage of more than 
one-third is gained ; the experimental engine was set in motion in our 
presence, and with a piston of 24 inches superfices and a pressure. of 
20]bs. only on the square inch, it exhibited great power, driving 
several lathes, drilling machines, &c., while without any load the 
crank performed upwards of 260 revolutions in a minute. It :$ tho 
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intention of the patentees to carry out these experiments to a prac- 
tical result in a Vococaoli ve engine they are about to build, and they 
are also now engaged in executing orders for fixed engines, which will 
afford an opportunity of fully testing their power. : 

We strongly recommend the engine to the notice of engineers, and 
advise them to avail themselves of the epportunity of forming their 
own judgment of its merits, by examining the engine at work at the 
premises of the patentees, who will be happy to explain its action. 


The following is the Table of experiments above alluded to. 


Amount of Force required to move 
a crank, having a nine inch throw, 
through one-fourth of its revolu- riment with 
tion, commencing at an angle of tsien ded i 
5 degrees from its dead centre, ie lak a 

with a 14lbs. weight suspended at a 

the end of the throw. 


The same ex 
out any wei 


. | Difference. 


SSRSRSESTSESES 


ON THE THEORY OF THE STEAM ENGINE. 
BY ARISTIDES MORNAY, ESQ. 
In our April number we pont to lay before our readers a new 


formula for calculating the force of steam at different temperatures, 
which it seemed ible might represent the true law, since it con- 
tains but one arbitrary constant, and that a very simple one, and 
agree! pretty well with those experiments which appear most worthy 
of confidence, between temperatures very far distant from each other. 
It pretent likewise, as we shail show in the ensuing number, 
facilities in calculation not to be met with in any other formula 
which has as yet been proposed ; not in calculating simply the force 
of steam at different Miet er (Tredgold’s rule being simpler for 
that e,) but in calculating the force corresponding to different 
densities, or rather the variations of elastic force occasioned by 
changes in the density of the steam. This is principally useful in 
estimating the effect of expansive steam engines, for which the for- 
mula was specially sought, and if it does not give the actual density 
with perfect pecaraey, t e error, which cannot be very great in any 
practical case, may be almost entirely eliminated in its application 


under a given penn for every addition 


p', occupy a space equal to v 


eas! but if confined to its original 


If now we 


volume, it will support a pressure equal to Sana 
pport a p qual to p s 


up it compressed into a still smaller space, so that its density 
shall be increased from d' to d, its temperature being still t, its elastic 


force p will be 
Ly SHA), 
p-—p d'(t'--448)* 
and if we take the density of steam generated under a pressure of 30 


inches of mercury for unity, and make in the above equation p'=30, 
d'—], and t'—212, the elastic force of steam at any temperature ¢ will 


be 
s d(t4418) d(14418) 
2=0— 0 =o? 


the density d to be hereafter determined. 

Having by this formula calculated a series of densities from the 
experiments of Dulong and Arago, the density seemed to increase 
in a geometrical ratio, while the temperature increased in an arith- 
metical ratio; buta formula constructed on this principle gave by 
far too high results at high temperatures, in consequence oa whi 
we introduced the divisor t--448, which in a great measure corrected 
that fault of the formula. 1t then became 


5(t—212) 


a= à A 0. Tt 
log.d ; I 


Combining the equations I and II, we obtain finally 
FM 5(r—212) — 

log. p = log. (t--418) + “Pus »—1.3424227. . Tl 
The following f&ble has been constructed for the purpose of com- 
paring the results of experiment with those cideulitel by Tredgold’s 
rule and by the above equation, affording è com rehensive view of 
their variations and discrepancies up to an clastic force of 2 
atmospheres :— 


Elastic 


g force b . Etastic : 
Tempe |Elastic force by 7| Differ- Mean jforce bs} Differ- 
rature. | Experiment, * | ences. | Differences. | Formu-| ences | Differences. 
gold's la II 
rule. . 
32000 925 D. | Ul7| 008 — 029 
6400| 075! — 0°63} 0-12 — 0°83 
96:00 1-95! — | rsi OT — 212 
132-00, 5:07 — | 5:07] 0°00 5:39 
173-00) 131s — | 13-46) 0-28 2H 13°69 
212:00| 30:00, 30-00 M 30-00 
22000) 3120 D. | 34°92} 0772 34:85 
A -0 0:345 + 
— |3r9 T. | — 003 1$ = 
23000 41:31] — | 42:00| 0-19 2 41-84 
23132) 35°00, c. | den onal 0190 -F]. 45-20 
240-00) 50:00, T. | 50°24) 0-24 +p -915 19 96 
21278| 5250. C. | 5275 025 4|& OZB H 5245 
250-00) 5912; T. | 59°79) 0:67 + 59:38 
25030| GUO! s. | 6000] 0-00 : 59:69 
250-79| 60-00] C. | coso ocol 07 AL 60-19 
25166) GE20D.A.|] 64°72) 0°52 + 64:25 
26987} &250| C. | 83°26 176 ald 82:65 
d s250) Y. ar iu ts 0:507 4| 82-72 
27194 86:12: D,A.| 86:10| 0°02 — 85: 
cate eed «620 2°70 — aoe 
275-00) 90:60, C. | 9011] O11 89:62 
28000. 9775, T. | 97°92} 0-17 f 96:99 
280-91] 100-21 D.A.| 993x eg lg 0330—] 98.43 
292-91] 120-001 C. |119°65! 0:35 —} 2 Qos + 1154] 
293:40 120-00; S, | 120*50| 0:50 + ¢ “9 T1119-29 
"Taf. icv ary Qe LI i of 
807-51 18000. ^ | Ho o 12—]$ 0209— 11813 
32000; 179740! T. | 17°50] 0-90 — 176.22) 
— jisuvon C.| — | 150-45 0990—| — 
320:36| 180-00 D.A.| 179°43} 0°57 — . 1177-13 
331-70; 210-00, — | 21050] 050 207-54 
336-87} 225-00 — | 226-09} 1-09 r 1122277 
336-94, 22500 C. |226:30| L304 1199 1229-99 
340-00! 231-00|. D. |236:00| 500+ 232-43 
31178 24000 D.A.| 24177) 1:77 1-850 -+| 23808 
341.83 24000) C. |241:93| 1-93 50H 938-94 
350-78 270-00, D.A.| 272°86} 2-86 -+ i 3815 p 26936 
351-321 27040 C. |27183| ARIAS PY [27097 
358-88) 300*00 D. A. | 303764 egi 5:075 EIE 
359-00; 300-00: C. | 30651} 6-51 ^ 351-00 
37 4-00; 360-00; D.A.| 363 3| 6°83 4 361:30 
39848, 48U-0U! — | 4989118794 4 486-08 
418-46 $0000) — |631-61131°61 611-96 
435750 720-00] — |767-38.07.38 + . 
1 2 
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The letters placed on the right of the second column indicate the 
authors of the experiments, viz :—D, Dalton, T, Philip Taylor, S, 
Southern, D. A., Dulong and Arrago; and the numbers in the second 
column which are followed by a C nre taken from a table published 
by Clément-Desormes, and are probably calculated, but we have 
placed them among the experiments for the sake of comparison. 

On examining this table it will be manifest in the first place that 
Dalton's “apo man above 212 deg. cannot be very accurate ; for 
at 220 deg. both Tredgold's and our formula give higher numbers, 
at 272 deg. both give much lower, and at 340 deg. again both give 
higher numbers, showing & want of regularity in Dalton's results; 
besides which, the latter differ more from other experiments at the 
above named temperatures than either of the formula, but on the 
other hand it hardly seems likely that Dalton should have made an 
error of five inches in 231 at 340 deg. of temperature, which renders 
it probable that Tredgold's rule is in excess about that temperature, 
particularly as it also exceeds Dulong and Arrago’s experiments at 
that and all higher temperatures, the difference increasing very 
rapidly with the temperature, as shown in the table, amounting at 
435.56 deg. to 47:38 inches of mercury, or nearly one atmosphere and 
seven-twelfths of an elastic force of 24 atmospheres. It appears to us 
on the whole that Tredgold's rule gives an elastic force which increases 
too rapidly with the temperature, and consequently that, being exact at 
212 deg., it gives too low a result below, and too high a result above 
that temperature, as most of the differences in the table seem to 
prove, the few exceptions between the temperatures of 271.94 deg., 
and 320.36 deg., as well as those at 132 deg., 173 deg., and 220 deg., 
being attributable to inaccuracy in the observations. The results of 
our rule, on the other hand, surpass those of experiment below 
212 deg., and fall short of them, in general, from that temperature to 
about 360 deg., above which they again exceed the experiments, the 
differences increasing in an almost uniform progression, until at 
435.56 deg. our formula exceeds the experiments by 19.48 inches, or 
nearly two-thirds of an atmosphere, which corresponds to a difference 
of about 2.45 deg. of temperature, while the excess by "Tredgold's 
rule corresponds to a difference of 5.66 deg. 

It is obvious that, our formula being founded on the law of the 
dilatation of elastic fluids, the results must bear reference to the 
degrees of the air thermometer. 


MACRAES PATENT HYDRAULIC GAS-HOLDER 
COUNTERBALANCE. 

Some discussion has lately arisen respecting Macrae’s Patent Hy- 
draulic Gas-holder Counterbalance, assimilating its action to that 
of the domestic bellows, “regulating the ascending and descending 
motions of a gas-holder, by means of an hydraulic counterbalance,” or 
“ hydraulic tank,” as he calls it. 

'The object ef the patent is doubtless a most desirable one, It has 
long been a desideratum in gas establishments to relieve tbe gas-holder 
of a great proportion of its intrinsic weight, while tlie gas from the 
retorts is flowing into it; and, on the other hand, to restore its weight, 
or as much of its intrinsic weight as may be requisite, while it is sending 
forth its contents of gas into the street mains. 

The advantages of these two conditions of the gas-holder are, if 
attainable, abundantly manifest to the gas manufacturer. It is quite 
notorious that by the present system the weight and consequent resist- 
ance of the gas-holder, while it is admitting gas from the rctorts, 
several parts of the machinery are materially injured ; time is lost in 
charging the gas-holder, a very unnecessary quantity of fuel is con- 
sumed in the furnaces, and the gas is not only wasted, but, by not 
being allowed to escape from the retorts with sufficient rapidity, it is 
deteriorated, in its illuminating properties, by being exposed too long 
to the intense heat of the retorts. Frequent and dangerous reactions 
are also prednced from tlie same cause. 

Many attempts have been made, at various times, to obviate these 
defects, and, with that view, patents have been taken out by Messrs. 
Malam, Outhot, Parks, and Broadmeadow. They have all beei fail- 
ures, and we very much apprehend that the contrivance of Mr. Macrae 
will not turn out to be a bit more successful than the schemes of his 
predecessors. 

The chief objections to it are, 1. That, if there be no natural head 
of water existing above thé utmost height to which his “hydraulic 
Lank” will rise, there will necessarily be posed the labour of pamp- 
ing up water every twenty-four hours to this height, in order to fill 
the '' hydraulic tank” every time thegas-holder has to be charged with 

2. That this “hydraulic tank" must necessarily discharge its 
contents of water, so far below the surface of the water in the gaso- 
saeler tank, as to require another process of pumping in order to get 
rid of it. 

Under ordinary circumstances, therefore, here are two operations of 


pumping every twenty-four hours; the one in charging, the other in 
discharging the gasometer. After this, it would appear to be entirely 
out of Ihe question to add to the labour (as Mr. Macrae suggests) by 
“ supplying the required weight of liquid to his hydraulic tank, every 
time tlie retorts are drawn." j 

It will hardly be credited that for a single garometer of 50 feet in 
diameter, by 22 feet deep, and working at an inch pressure, an KA 
draulic tank, on Mr. Macrae’s plan, if of a nant shape, would 
require to be about 40 feet below the surface of the water in the gaso- 
meter tank !—or ff it were a cube of two feet by six feet, still its depth 
below the surface of the water in the gasometer tank, would require 
to be 17 feet—either of these depths being considerably below the 
surface of the ground, consequently requiring the water to be pumped 
out en time the hydraulic tank empties its contents into these shafts, 
or wells. 

To show that there is no exaggeration in this, it is well known that 
the ordinary balance-weights for a gasometer of the dimensions we 
have supposed, working at an inch pressure, would require about 13 
cubic feet of cast iron, independently of the chain, or a cube of 2 feet 
X 2feet X 3.3 feet. If this balance weight, however, were to be made 
after Mr. Macrae's plan, and instead of being composed of a solid 
cube of cast-iron, it consisted of a box, filled with water, its dimensions 
would be 2 feet by 4 feet, and 11 feet deep: for if we take 5043 lbs. as 
the weight of the 18 cubic feet of iron, and allow 468 lbs. for the 
weight of the box to contain the water, and divide the difference by 
62:5 lbs., the weight of a cubic foot of water, it will give 87 cubic 
feet as the dimensions of the box, 


d cubic feet 
or 528 gallons. This is the weight only of the balance weights at 
present in use. But it is to be supposed, that Mr. Macrae proposes to 


use a much greater weight as a counter-balance than this: perhaps 
3 or 4 of the weight of the gasometer. In cast iron, then, $ would be 
equal to 28 cubic feet, and 208 cubic feet, or 1,248 gallons, if filled 
with water, including its containing box, or hydraulic tank. Now it 
has been already stated, that a eylinder adequate to hold the necessary 
quantity of water, according to Mr. Macrae's plan, would require to 
be 40 feet below the surface of the water, in the gasometer tank. 
But if the cylinder were only 24 feet in diameter, it would require to 
be more than 40 feet in depth: for 2.5 X 2.5 X 11 = 4.91 X 40 = 


14 
196.40 cubic feet only, instead of 208 cubic feet. 
It will be quite obvious, that if the water discharged into this well, 
of upwards of 40 feet in depth, be not pumped out of it before the 
asometer begins to fall, the gasemeter will be able to descend only a 
ew inches, until it become stationery : for the still undischarged load 
of the counter-balance (being $ of the whole weight of the gasometer), 
will prevent it from descending further. 
Mr. Macrae’s echeme, though crude and unsuitable, is not without 
a considerable portion of Mud The object aimed at is decidedly 
one of great importance to the gas manufacturer. A. 


The Oxford-street Experimental Paving —On Saturday, the 18th ultimo, in ae- 
cordance with the arrangements made hy the Marylebone Vestry, limiting the period 
of the trial of the respective experimental pavements laid down in Oxford-street un- 
til the month of May, Mr. Kensett, as chairman of the Paving Committee, laid before 
the board the state in which cach of the experiments was. The following is the 
result :—On examining the bitumen laid down by tho Hastenno and Gaujac Bitumen 
Company, they ris it had stood the test of the severo wear and tear of the vehi. 
cles passing road during the whole winter, without any material alteration. 
That portion laid down by the Val do Travers Company, which had been studded 
with stone, had stood, but that portion in which the broken granite had been set in 
their liquid had totally failed, and must be removed immedistely, The Aberdeen 
granite cubes laid down by the parish had proved to be in most excellent condition ; 
that more icularly which had been set in Claridge’s Aspbalto was im a state of 
pel pad order, and the stones appeared immoveable. Robinson's bitumen had been 

ken up some months since in consequence of having proved a decided failure. The 
Scotch asphaltum had been repaired onco, and had again become so dilapidated as to 
render the portion of the road which it occupies dangerous. The wooden block 
pavement, which had been laid down five months since by the projector, Mr. Stead 
had excited the minute attentiou and admiration of the committee. It appeared, on 
examination, that the blocks formed a road of a most even surface, und carriages 

over without the slightest noise, and of the 12 inches, the length of the 
blocks, it was found they had not been diminished one quarter of un inch. Their at- 
tention, however, was particularly directed to the bottom of the blocks, which, to 
the extent of about three-fourths of an inch, appeared discoloured by a blue stain, 8 
intimating (?) that the first approach of decay was waking its appearance. .\ con. 
siderable division of opinion existed among the committee upon the above appear. 
ance being that of decay ; they were, however, of an unanimous opinion that a fur- 
ther trial was necessary, in order to cnable the vestry fairly to bo sutistied as to the 
durability of the pavemeut which might ultimately be decided upoh, and that any 
decision ought to be deferred till the autumn. ft was Mtimately decided in the 
vestry that the application of à Mr. Geary to lay down n wooden pavefhent, upon an 
improved principle, should be referred to the committee, and that the final decision 
upon the experiments should be deferred to the first Saturday in September. 
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RAILWAY CURVES. 


Six —Being myself one of those who are willing to profit (through 

ur columns), by the experience of others, I take the liberty of for- 
warding a system for setting out curves by ordinates, which, being per- 
fect in theory, only requires great exactness in the execution, and 
depends but little upon instruments ; it is, I believe, in frequent nse, 
but which I have recently adopted from my own deductions; these re- 
marks may be found usetul by some of your younger readers, and may 
lead to something better from elders in the profession, 


A 


Let AB and CD be two straight lines, which are required to be 
united by a curve; say for convenience of a mile and a quarter ra- 
dius, or 100 chains ; by producing the two lines the angle AFD must 
be ascertained with great exactness ; (the angle of its supplement being 
much less, may be taken with less liability to error). ith EC for the 
radius, the angle CEF may be ascertained, for supposing AFD is 148* 
20', EFC is 74° 10', and therefore CEF is 15° 50. By this means CF 
& BF will be found 28 36 links, B & C being the commencement of 
the curve. These points having been measuted off from F, com- 
mencing with the odd links, viz. 36, and leaving pegs at every chain, 
the ordinates may be set off at right-angles according to a table to be 
calculated in the follewing manner, and which will do for any curve 
of a similar radius. 

In the accompanying diagram, EG is the radius. 

GH is the sine. 
EH is the co-sine, and 
- HB the versed sine, of the arc BG. 

Now HB = GF and BF — GH, therefore the ordinates will be 
versed lines, where the length on the tangent is equal to the sine. 

Again, HB = EB — HE, and HE=y EG*—GH*, therefore FG= 
EB- /EG?—GH* ; or, with o for ordinate, r for radius, s for sine, 
and v for versed sine; o= r—V r*—«*, the table is then calculated thus 
at every chain. 

The ordinate at 100 links = 100:00*—3/100.00* — 1.00? and with 
the assistance of “ Barlow's Tables of Factors’ Roots, &c," a table may be 
made to any useful length in a few hours, thus— 

100 00? — 10000 0000 again 100002 = 10000 0000 


—100?— 1 0000 —2 00? = 40000 

e 9989 0000 9996 0000 
sq. root of which — 9999-4998 . root of which — 9997-9998 
deducted from 100? = -5002 ofa link. deducted from100*— 20002 


To obtain the square root of the above numbers it is convenient to 
drop tbe last four figures of o, and alter the decimal point in the root 
two figures: 


The result of these calculations will be— 
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links . links links 

at lchain  :50 at 11 chains 60°68 at 21 chains 222.98 
2 2:00 12 72-26 22 24500 
8 4°50 13 85°86 23 26809 
4 800 14 98°48 24 29227 
5 12°50 15 113138 25 31754 
6 18:01 16 12882 26 343:91 
7 24:58 17 145:55 27 37139 
8 3205 18 16333 28 40000 
9 40:58 19 18215 29 42974 
10 50°12 20 202-04 30 46061 


, These ordinates may be made available on the curve of any radius 
by multiplying the length on the tangent, and its respective ordinate by 
the multiplier of the radius ; thus for 80 chains the multiplier is 8— 
so at 80 links the ordinate is ‘40 
at 160 ———— ————— 1:60 &c. 

But it would be better to use a table calculated at every chain, and 
it might be worth while for some party with a little spare time to pub- 
lish a set of ordinates at every useful radius, say from 10 chains to 500. 

The greatest accuracy is required in taking the angle, as otherwix 
the starting of the curve will be incorrect, and the curves in the cente 
will shoot past each other. 

Where the angle of the two tangents approaches a right angle, it 
may be advisable to work the ordinates as far as they can be correctly 
done, and then, by reversing them, to ley off another tangent. 

am your obedient servant, 
Soavaror, 


A SUBSTITUTE FOR A RAILWAY TURN TABLE. 
(From the American Railroad Journal.) 


e 


Having been led, by the objections attending the running of lo» 
motives backwards, or with their driving wheels in front, to 
some method of turning them and their trains more efficiently than the 
common turning-table, which only admits of one or two cars being 
turned at a time, and having devised a plan which would, | think, 
effect this desirable end, I take the liberty to solicit for jt your 
attention. . 

That locomotives do not run as well backwards as forwards, will | 
think be readily conceded. That the liability to run off the rails, ud 
that the wear of the driving wheels is much increased, have been n 
upon a road which has come under my observation, beyond the shave¥ 
of a doubt. : ; 

The plan would, I think, be found simple and effective, The sint 
of time and manual labour would, I doubt not, be found to be cot 


siderably over the common turning-table, and at the same time ! - 


would be found to answer very well ihe purpose of turn-outs at water 
stations. The preceding diagram will explain the plan in question. 

Let us now suppose the track laid, and provided with switches 3t 
the intersections, and a locomotive, with a train of cars behind it, at À. 
It moves over the first half of the turning track, B (which is the 
quarter of a circle), and stups at C, where the track is made straight 
for 150 or 200 feet, or for the purpose of receiving or discharging 
freight quite out of the way, the straight line may be extended to 117 
convenient length. ‘The switch is ten changed 
motive, with its train moves backwards, over the other half of the 
turning-track, E, into the main trunk at F, thus having been taroed 
completely aronnd. 

That additional room would be required is true. 
however, a radius of curvature for the turning track of 400 fee N 
would be quite sufficient, and making 150 feet at B, straight, the 
whole distance ont of the main trunk would be but 550 


Washington Co. Geo. January 5, 1839, , F, B. HOLCONB. 
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WESTMINSTER BRIDGE REPAIRS. 


Fig. 1. Szcriew of Pres, showing the new Sheet piling and Stone-cepping. 
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WESTMINSTER BRIDGE. 


Before noticing the' improvements which are at present being made 
on this structure, it may not be uninteresting to give a brief accouut of 
its eenstruction, taken from a work published by Mr. Labelye, the 
engineer, in the year 1751. : 

the year 1735 a petition was presented to Parliament, the pur- 
port of which was to have a bridge erected at the Horse Ferry, or at 
such other place as the House shonld think fit. 

On the 20th of May, 1736, an act for this purpose received the 
royal assent, the commissioners appointed under it were nearly 200, 
and there was granted the sum of 100,000/. to be raised by a lottery. 
This having proved unsuccessful, a new lottery was granted by a 
second act in 1737. 

In August, 1787, the commissioners received plans from different 
persons for the proposed bridge, and Mr. Labelye was ordered to ex- 

lain his method of laying the foundations of the stone piers of a 
bridge below the surface d the bed of the river, which he did in the 
following September, by means of a model, when it was resolved, 
E this board do approve of Mr. Labelye’s design, and are of 
opinion that he is a proper person to be employed in casc the commis- 
sioners proceed to the laying the foundations of stone piers.” 

A third act was obtained in February, 1738, by which the position of 
the bridge was fixed at or near the Woolstaple, a little lower than New 
Palace Yard. In the same month Mr. Labelye again explained his 
method to the commissioners, which was as follows: “ That the founda- 
tion of every pier should be laid on a strong grating of timber planked 
underneath ; that this grating of timber should be made the bottom of 
a vessel, such as is called caisson by the French ; that the sides of this 
caisson should be so contrived as to be taken away after the pier. should 


Fig. 2. Prax of Pren, showing the Sheet. pilipg and 


Stone-capping. 


Scale of feet. — 
10 0 10 20 


be finished ; that the bed of the river should be dug to a sufficient 
depth (none of the caissons to be laid ata less depth than five feet 
below the surface of the bed of the river), and made Jevel, in order to 
lay thereon the bottom of the caisson.” 

Shertly after this the commissioners resolved that the bridge should 
stand upon stone piers, and fixed the number and dimensions accord- 
ing to Mr. Labelye's design for a stone bridge ; they also appointed 
him engineer, butthe mi usps wasto be of oak wood, according to 
& design of Mr. James King, with whom, and his partner, they con- 
t for such superstructure for the sum of 28,000. 

On the 29th of January, 1739, the first stone of the bridge was laid 
by the Right Hon. the Earl of Pembroke, and on the 23rd of April 
the first pier was finished. In December of the same year a severe 
frost put a total stop to the work till the following February. The ice 
carried off 140 piles, and broke above one-half of them. The com- 
missioners, after this accident, determined to déljp the design of a 
wooden, and resolved upon an entire stone bridge. 

Mr. Labelye furnished the designs from which the present bridge was 
built, and the work proceeded without interruption till its completion 
in 1746. 

On the'25th of October in that year the last stone was laid by the 
Earl of Pembroke, and on the 14th of November, 1747, the bridge, 
roads, and streets on both sides were finished ; the whole was performed 
in seven years, nine months, and sixteen days from the laying of the 
first stone. ; 

The Commissioners intended soon after this to have opened the 
bridge for the service of the public, but were prevented by the failure 
of one of the piers, which occupied x considerable time in being re- 
stored. 

Mr. Labelye, after giving a highly interesting account. of the work 


~ 


904 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


(Je 


RR a a irr e AEA 


during its progress, proceeds, at the request of the Commissioners, to 
answer the different objections that had been urged against his mode of 
construction. He puts them in the form of “Objection” and * An- 
swer." -The experience of 100 years has now tested the accuracy of 
his replies, and in only two instances has it proved him in error. We 
will give these here, as they are intimately connected with the present 
works. 

8rd OssgcrioN.—'* Why could not the foundations of the piers have 
been laid by the help of coffer dams, such as are called by the French 
Battardaux ?" 

Answer.— After explaining the construction of coffer dams, he 
states—" The first inconverriency attending this manner is, that if the 
enclosure be not strong enough, or not sufficiently propped or braced 
in the inside, it will not be able to support the pressure of the external 
water (especially if the water be agitated by stormy winds), which, by 
breaking and bursting in, often destroys many lives, and entirely de- 
feats the intentions of the projectors that have not taken the necessary 
precautions, of which I could give a great many instances, some of 
which I have been an eye-witness to. But if this method had no other 
inconveniency, it could easily have been remedied in tlie execution of 
the intended bridge, —England, and London especially, abounding with 
excellent artificers of all kinds. But what would have rendered it 
entirely useless or ineffectual, is the nature of the bed under the river 
Thames, which at the place where the bridge is, is everywhere a gravel, 
covered over on the Surrey side with a soft loomy sand, all which 
would suffer the water to ooze up (notwithstanding the sides of the 
battardeau, or coffer dam, should be perfectly tight) so fast, especially 
the gravel, as to put it out of the power of any engine or engines to 
drain the battardeau or coffer dum. Indeed, where the ground under 
the foundation is a stiff clay, or an earth of a sufficient consistency to 
hold water, battardeaux or coffer dams have been used with success, though 
attended with an immense expense and trouble, and what I would have 
used if 1 had not foreseen that in this place it would have been in vain 
to attempt to come at the bottom, and much more so to reach several 
fect under the bed of the river by any such means. Those that have 
seen (or have been concerned in) buildings erected in water when 
the ground is a gravel, or a loese clay, or asand, well know the insepara- 
ble difficulties that would have arisen if such coffer dams had been 
attempted on the Thames over against the Woolstaple, where, besides 
the agitation of the water, occasioned by the winds, the height of the 
water is perpetually increasing or decreasing from six feet to about 


twenty-three feet perpendicular height above the surface of tlie bed, . 


which two circumstances alone would make it difficult and very ex- 
pensive to provide proper materials, and construct a coffer dam suffi- 
ciently strong to resist such unequal pressures so as to keep out the 
ambient water.” 

“ As to the oozing in of the water through the pores and interstices 
of the gravel, loose clay, or sand, it may easily be shown, that if all the 
interstices in the bottom of the foundation of one of the piers taken to- 
gether amount only to a hole of six inches square (whicli is a supposi- 
tion much under the truth) ; and, supposing the tide or head of water 
above the foundations, as it is at a mean or an average between the 
highest and lowest, about 15 feet perpendicular, it would give 770 
tons per hour, which is more than 70 men coujd pump out, even sup- 
posing them to act always with the same strength as they do at first, 
and to work day and night without ceasing, and more than 150 men 
or 30 horses could do working as they commonly do." 

7th OxizcrioN.—* Notwithstanding all the precautions that have 
been taken to render the foundations of the piers as firm and solid as 
if they were built upon dry gom they will always be in danger of 
the water gulling underneath and carrying away the ground from under 
the planked gratings on which the piers stand." 

Answzn.—He enters into an explanation of the effect of running 
water on the beds of rivers, and into calculations respecting the con- 
sequences in case London Bridge should be removed, and con- 
cludes with, “I er suspect (with regard to the river Thames and 
Westminster Bridge) the reverse of the objectioa will happen; viz., 
that the piers will in time be more and more buried in the ground by 
the silting of the river which must accumulate in a long course of years, 
for in all tide rivers (at least in those that have no extraordinary 
declivity towards the sen), we find their beds continually rising, and 
in the Thames in particular, it is well known that the bed of the river 

. (especially above London Bridge) is several inches higher than it was 
one hundred years ago, which I conceive to be occasioned by the tide 
of ebb having so long a time to deposit its settlement, and every tide 
of flood preventing ina great measure part of that settlement from 
being carried down to the sea.” 

It is needless to offer any remarks on these opinions of Mr. 
Labelye. He appears to have acted with the test consideration 
while engaged in this arduous undertaking, and if we bear in mind that 


an engineer at that time had very little from the experience of 
others to guide him, and that this was unquestiouably the greatest and 
most difficult work that had ever been attempted in this country, we 
must feel more inclined to admit the genius of its author and to gw 
him praise for the amazing skill and ingenuity displayed in its constr. 
tion, than to cavil at any errors he may have committed. 

We now pass over a period of seventy years, during which theres 
nothing worthy of notice. The proposed removal of one of the piers d 
old London Bridge appears to have been the first thing to call the y. 
tention of the Commissioners of Westminster Bridge to the securi 
of its foundations, for we find that in May, 1893, the late Mr 
Telford was called on by them for his opinion as to the probo 
effect which might be occasioned by such removal. In his repor, be 
mentions that the platforms upon which the piers rest, which were ds 
scribed by Mr. Labelye to have been placed none less than five feet v 
more than fourteen below the bed ofthe river, are now found to rage b» 
tween threeand seven ; and if London Bridge be wholly removed, the cos- 
sequences will most likely be fatal to Westminster Bridge ; he then reo 
mends certain works to be done for its safety. These works proceeded 
under his direction during the remainder of his life; they consist d , 
piling round some of the piers and protecting them with masonry by : 
means of a diving-bell, rebuilding some of the cutwaters and octagos, 
&c. f ' 

In August, 1835, notwithstanding what had been done by Mr 
Telford, we find, when Mr. Cubitt was called on to report hou & 
the proposed embankment for the New Houses of Parliament woii 
affect the stability of the foundations of the bridge, he states tha the 
foundations were still far from being in a secure state—and in Juv, 
1836, he reports “on the present state and best manner of rendering 
secure the foundations of this bridge." 

He points out three modes of securing them :— 

Ist. Depositing heavy rubble stone round them. 

2d.. Surrounding each of the piers with sheet piling of oak or cau. 
iron, coming up above low water, securing them to the piers and fillisy 
the space with stones and cement. " 

3d. Paving the whole space under the arches, and driving sheet pilin 
on eacli side of the bridge the whole way across the river. 

This last plan he estimates at not less than 120,000} and not more 
than 150,0007., and to completely restore the superstructure besides, 
in all from 150,000/. to 200,000/. . i 

In February, 1837, Mr. Walker reported on the same subject. Bis 
instructions with reference to the present bridge, he states, were— 

“That I survey Westminster Bridge, and report my opinion on the 
state of its foundations, and what I deem necessary to be done to pit 
the existing bridge in a state of permanent security, with an etme 
of such repair.” 

His opinion is— i 

Ist. That the best mode of securing the piers of Westminster Bridge 
is by coffer-dams, then pumping out the water, and piling round t 

ters. 
3 9d. That the expense of this for all the piers willbe . . £700 
3d. That renewing the ends and spandrils of all the piers 
in the way already begun, will cost . er MES a 

4th. That the present parapet ought to be taken of 
and a lower one substituted, and that the inclination of the 
road may and ought to be improved ; the cost of these will be — 129 


Total cost 200. ge. £108,088 

Shortly after this Messrs. Walker and Burges prepared pla ant 
specification for the repairs of the bridge, and the Commissiones © 
cepted Mr. William Cubitt's tender in May, 1838. 

The specification is formed into two divisions :— ENE SE 

The first contains the coffer dams and securing the foundation * 
eleven piers, deepening the bed of the river, at the bridge, after the pan 
are secured ; putting in a new cornice and a new parapet for its v0* 
extent, lowering the carriage road and footpath upon the bridge rues 
the appreaches at each end, and repairing the footpaths with new sw 

The second embraces the repairs to the masonry of the superin 
ture ; such as restoring the injured faces of the stones of the ardea 
piers, rebuilding such of tlie cutwaters and octagon piers as "n k 
ordered, and also repairing and rebuilding the spandril walls o 
arches. 

Mr. Cubitt immediately commenced operations, and in eight m. 
completed the coffer dam round the 13 and 14 feet piers on the Té 
minster side; and notwithstanding all that had been said pud 
impossibility of keeping the water out, and that it would requie dai 
men to pump constantly in a dam round one pier only, it SPP. 
one man, working two or three hours duriag the day, is suffiaeot 0 
dam round éwo piers. 


When the mud which had scoumulated dusing the execution of B* 
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dam, and the coverinpsof gravel were removed, the caissons were found 
in a perfect statc, the wood (fir) even retaining its resinous smell: 
their construction very nearly with the description given by Mr. 
Labelye. The sill is formed of whole timbers extending longitudinally 
under the pier, and framed at each end, so as to run parallel with the 
cutwaters Upon this the grating is placed ; it is composed of timbers 
Join. x lOin. ; its outer frame is of the same shape as the sill, but seven 
inches less in width all round, thus forming an offset or footing ; the 
transverse timbers upon which the pier rests are one foot apart, and 
firmly morticed and trenailed into the frame, and trenailed into the sill. 
Round the pier a curb of planking 6in. thick and 2 feet 8 broad, was 
fastened to the greta this has since been removed, to make way 
for the stone-work. 

The accompanying plan and section to an enlarged scale will explain 
the method pursued in securing the foundations (the dotted line on the 
section shows the fall of low water since the removal of old London 
Bridge). The sheet piling which surrounds the caisson is, beech 12in. 
thick and 15 feet long; the waling is Sin. thick by 12in.; every third 
pile is bolted to the wale with a 1$ inch screw-bolt, the head counter- 
sunk into a cast-iron washer; the wale is bolted to the caisson 
by 1} inch tiebolts, 6 feet long, let into the timber; the inner end 
bas a cast-iron carriage, bedded as shown in the section; the an- 
gies of the waling are secured with wrought-iron straps. The space 
between the sheet-piling and the caisson, and also between the 
timbers of the grating is filled in with brickwork, thus forming a 
solid bed for the pavement, which is of roche Portland stone, six 
feet in depth of bed, and 18 inches height next the pier, bevelled off 
to 12 inches next the piles. 

We intend to continue our notice of the works as they proceed. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS V. 


— 


“I must have liberty 
Withal, os largo a charter as the winds, 
To blow on w I please.” 


L It is perfectly explicable to me, that notwithstanding the exces- 
sive admiration professed for Palladio, no views are ever taken of his 
buildings—models, wey re assured, of refined taste, and every kind of 
architectural elegance and grace, and replete with, that captivating non so 
che which defies both definition and description. Iam not acquainted 
with a single instance in which any building by him has been given in 
such works as those of Clochar, Schuelt, Rulil, which profess to select 
what is most worthy of study in Italian architecture, We have of late 
had a tolerably smart shower of Italian views of one sort or another, 
both in Annuals and elsewhere, yet none of them have cared to show 
us the glories of Vicenza; while the Piazzetta at Venice has been 
represented over and over again, till it has become absolutely stale. Yet, 
if poor Vicenza is very scurvily treated, Sienna docs not fare much bet- 
ter being quite shyed at by all onr travelling and view-taking folks. 
Even Woods bestows only a couple of pages upon it, in which he con- 
fines himself almost entirely to the cathedral, bating what he says of 
the pronunciation of the people, which we could very well spare for 
something more akin to the information the title of his book promises. 
Poor Woods! not only did he somehow or other “miss seeing" one 
of the greatest lions of its kind at Genoa, the Saloon of the Serra 
Palace, but, horresce referens ! neither did he see even the facade of the 
Piccolomini Palace at Siennn, a most majestic piece of architecture— 
one incomparably finer than anything Palladio ever designed. This 
facade and the picturesque cortile would alone suffice for the fame of 
aay architect ; yet the name of Francesco di Georgio, to whom it is at- 
tributed, though Rumohr claims it for Bernardo Rossellini, is scarcely 
ever heard of among us; yet whether by Di Giorgio or Rossellini, the 
design is one of first-rate excellence. 

If. Whatever study an architect may bestow upon the design of a 
mansion, a very great deal is, after all, left to be done entirely d dis- 
cretion, as the French say, that is, to the risk of the most flagrant 
indiscretion. Beyond cornices round the ceilings, doors and chimney 
pieces, and perhaps a few columns, pn architect considers that he has 
nothing further to do with the Thterior, after the building is once 
erected. The chief thing to Besaid in excuse of this disregard of 
character and effect on his part, is, that at least it is attended with no 
danger of any kind of effect being put out, or character destroyed, for 
whe simple reason, that his uniformly plain four-sided rooms have 
mothing whatever of the kind; indeed, it is but reasonable that all 
matters of mere taste should be left entirely to those who have to pay 
for it, and who, it may be presumed, know far better than any one else 
tbeir own particular Tikings and dislikings, and who can at all events 


buy fashion—a most delightful thing, althongh not exactly an article 
that “ will wear well for ever, and afterwards be better than at first.” 
Wherefore shoulda man, because you have employed him as your archi- 
tect for the walls of your house, be allowed impertinently to dictate to 
your taste, and tell you there must be this and there must not be that ; to 
tell you that'such or such a thing will quite cut up and kill some- 
thing else? Officious jackanapes !—he deserves to be killed himself and 
cut up afterwards, in terrorem, to the whole profession. It is some 
consolation to know that in this country the profession are generally 
persons of far more discretion than to behave themselves after such 
very unseemly manner. They leave you to have it all your own 
way; you may paint, paper carpet, and do every thing else d discretion, 
without giving themselves any concern aboutit. Perhaps they are rather 
too pococuranti, but then they save themselves a vast deal of trouble, 
and other persons an infinity of vexation and annoyance. In fact, it is 
little short of a downright insult to tell people, even by implication, that 
you consider your taste greatly better than theirs, or rather that they have 
no taste at all; almost would it be a lesser affront to tell them they 
have not common sense, nor common understanding. Ne sutor ultra 
crepidam : let the architect stick to his concrete, his brick and mortar, 
his columns and proportions, and all the cabalistic words of liis: voca- 
bulary ; perfect ignorance of all such vulgar matters may be confessed 
not only without shame but with perfect self-complacency, and with a 
glow of conscious superiority. But to suffer yourself to be dictated to 
or even guided in matters of taste, is a thing not to be thought of. 
What, are you such an absolute Goth in your ideas, such a vulgar 
plebeian in your notions, as not to know, without being told, what is 
quite comme il faut, and Tasty or not? 

IIL. It is very extraordinary—I mean it appears unaccountable, for the 
thing itself is a matter of course—that notwithstanding the vast number 
of designs for buildtugs, or of views of them, scarcely one in five hun- 
dred shows any part of the interior of a building; so that, did we not 
know to the contrary, we might suppose that the mansions of our 
nobility, and all our other edifices both public and private, were merely 
outside show, whereas many a one which is as plain and uninteresting 
as can possibly be externally, contains some apartment or other within 
it Taly of being made known. I question whether there is any ugly 
house of any size, or one that has acquired & vulgar sentimental noto- 
riety as that in which some poetical luminary was first fed on pap, 
that has not had its likeness taken, to edify and delight the fanciers of 
such mawkish rubbish? Besides being.a very preposterous superstition, 
Iam afraid that it is one which leads to a very great deal of mystifica- 
tion on the part of those who provide the public with such highly in- 
teresting mementos, and who not heing always so scrupulous as their 
customers are curious, manufacture a view of the “House in 
which the celebrated So-and-so was born,” or “died,” and pass it off as 
genuine. Perhaps the house that Jack built, could any one but find 
out where it stood, would be a greater curiosity of the kind than all 
the others put together. 

IV. Whether it be the intention or not of the Gresham Committee 
to act with perfect fairness in the competition for the new Royal 
Exchange, certain it is that they hold out very little encouragement 
for any one to engage init. There is not the slightest manifestation of 
any anxicty to obtain a design of superior merit—no pledge given that 
tbe decision will be according to unbiassed judgment, that that judg- 
ement will be not only impartial but most deliberate, and committed to, 
at least assisted by, those whose opinion will have weight with the 

ublic, and who are willing to be responsible for the selection they 
shall make. Further, instead of anything like readiness being shown 
in furnishing as explicit instructions as possible— notwithstanding that 
a positive charge is made for a plan of the site, the information sup- 
plied is so vague as to leave entirely out of view nearly all the most 
important points that require to be clearly understood ; at the same 
time, there is a most extraordinary precision indeed as to others, 
although they must be entirely dependent on circumstances of plan, 
for some of the rooms are limited to the exact dimensions of 13 feet by 
13 and 6 inches! Does not this look very much as if a plan had been 
made by some one, and that the sizes of the rooms which happen to be 
in it, are expected to be adhered to most punctually, no matter whether 
any other design can be so adjusted as to bring them in withont IK 
away or adding a single inch? To be sure, tolerable latitude is allowe 
the competitors in another respect, because the principal area may he 
about 20,000 square feet, which about seems to imply that one or two 
thousand more or less will not be regarded. 

V. Sufficient distinction is not made between the <esthetic value of 
a particular style, and the historical interest which may be attached to 
it; and yet there may be much of the latter where there is very little of 
any of the former. Such is the case with Elizabethcan architecture ; 
for though the extant examples of it deserve notice, and are not 
altogether without attraction in themselves, very seldom indeed do they 
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What may be venerable in an old country church either for the his- 
torical evidence it affords, or as belonging to the most ancient part of 
the structure, may possibly become barbarously mean when capied in 
a modern one. Few things are more disgusting in architecture than 
the affectation of simplicity,—than a spruce, pert-looking edifice, imper- 
tinently aping the unassuming modesty and humility of a primitive 
place of devotion. 


offer anything worthy to serve as a model; while modern imitations of 
them merely give us the uncouthness of taste they display, without any 
of the counterbalancing recommendation iey powan By no pos- 
sibility can any reminiseences of other days be made to attach to a 
* spick-and-span ” new edifice, any more than a lineage from the con- 
quest can be bestowed upon a mew-made city koien who perhaps 
does not know, or does net care to know, who was his grandfather. 
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Fig. 1. Elevation of Bridge— Section of Bridge. Fig. 2. Plan of Abutment. 
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[The interior lines show the system proposed by Mr. Rastrick, and the exterior 
shows the system of cutting and benching proposed by Mr Gibbs.) 
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ON CHALK EXCAVATIONS. | 
BY SAMUEL HUGHES, C. E. 


On Chalk Excavations, and the means adopted under different circum- 
stances of intersecting the Great Chalk Ridges of England, for the 
purposes of Railway and Canal communication. 

The extent and position of the chalk formation in this country are 
so well known as scarcely to require description. The ridge of 
chalk surrounding the London clay, and forming the basin in which 
this latter has been deposited, extends through the counties of Nor- 
folk, Suffolk, Cambridge, Hertford, Bedford, Buckingham, Oxford, 
Wiltshire, Hampshire, Surrey, and Kent. The entire length of the 
outer boundary of this ridge from Hunstanton, in Norfolk, to Folk- 
stone, in Kent, is about miles. 

At Salisbury two branches diverge from the main formation, the 
one extending in a south-easterly direction by Winchester, Chiches- 
ter, Brighton, and Newhaven, as far as Beachy-head, a length of 
about 92 miles; and the other extending in a south westerly direc- 
non to a short distance beyond Dorchester, a length of about 50 
miles. 

The chalk of Lincolnshire and Yorkshire commences on the 
north side of the Wash, opposite to Hunstanton, and extends by 
Scamblesby and Caistor across the Humber, by Market Weighton 
and North Grimston, to the sea at Hamboro’ Head, a length of 
about 100 miles. 

Around the outer side of the London Basin, the chalk, except 
where broken through by the passage of water, is elevated with a 
bold precipitous e ment, whilst from the summit of the range 
towards the centre of the basin the dip is more gradual. In the 
county of Norfolk, however, the range is se much depressed that no 
escarpment is observable. e 

Without entering into'any geological theory to explain the ori- 
ginal deposit and formation of the calcareous substance so univer- 
sally known under the name of chalk, it can hardly fail to attract 
the observation of the most superficial, that the escarpment of the 
whole cbalk range has formed at some time the margin of an im- 
mense lake. It would seem that the water thus bounded has over- 
flowed its banks, carrying with it vast quantities of the material 
composing the upper part of the range. Thus we find the flint 
gravel which has been washed from the top of the chalk hills dis- 
tributed entirely over the London Clay Basin, and along the southern 
side of the South Downs throughout their whole extent. 

The chalk formation is divided.by geologists into two groups, thc 
upper chalk with flints, and the lower or grey chalk, which contains 
no Aints. The firestone, although appearing from its position imme- 
diately under the lower chalk, to form a of the same group, is 
ranked by geologists as thc upper bed of the green sand formation, and 
the propriety of this arrangement will be evident on examining the 
structure of. the firestone: it is evidently composed of an arena- 
ceous grit, and appears not unlike some varieties of the Oolite or 
Bath stone. 

T he principal um which intersect the chalk tange of the Lon- 
don Basin, are the Northern and Eastern, the London and Birmingham, 
the Great Western, the London and Southampton, the London and 
Brighton, and the South Eastern. Amongst these various lines, my 
attention has been more particularly directed to those laid out into 
the south of Engrs on which a greater extent of chalk country is 
passed through than on any of the lines in the direction of north 
or west. The lines to the south enter the chalk at the distance of 
about 10 miles from London, and continue in this stratification as 
far as the escarpment of the Surrey Chalk Downs. The line of this 

ment may be capa traced by the towns of Farnham, 

Gaildford, Dorking, Reigate, Westerham, &c., the lowest passes in 

the range between these paints being at Dorking, the Valley of the 

Mole, otherwise known as the Vale of Mickleham ; at Merstham, in 

the line of one of the present coach roads to Brighton; and at 

Oxted, where the road from London to Lewes crosses the chalk. 

In addition to passing over from eight to ten miles of the chalk 
district, composing the Surrey chalk range, each of the lines of 
railway proposed between London and Brighton, intersected the 
South Down range, in which the lowest passes near Brighton, are at 
Shoreham, through the Valley of the Adur; at Saddlescombe, a 
little east of the Devil’s Dyke; and at Clayton, where the present 
mail road from London crosses the chalk. The lines of Brighton 
railway intersecting in their course of about 50 miles the two most 
im t chalk districts in the country, and passing over not less 
than 18 or 20 miles of this stratification, will naturally furnish some 
im t information as to the facilities of overcoming, for the 
purposes of internal communication, the great natural barrier pre- 
sented by the chalk ridges of Surrey and Sussex. 

Commencing at the northern end of thesé lines, it has been 
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already stated that the principal passes in Surrey are at Dorking, 
Merstlram and Oxted. ese three passes, with the particular com- 
parative merits of each, have been very prominently brought before 
the notice of Parliament in the Session of 1837. 

The Dorking pasa was the one adopted for Mr. Stephenson’s 
Brighton line, in its course from the Southampton Railway by Epsom 
and Leatherhead to the Holmwood Common, beyond Dorking. 

The Merstham pass was fixed on by three engineers, each engaged 
for a separate line, as the most eligible for the required objects. 
Thus the several lines proposed by Mr. Vignoles, by Sir John 
Rennie, and Mr. Rastrick, and by Mr. Gibbs, all passed through 
Merstham, with very trifling deviation from each other in any part 
of their course, through the chalk district. 

The Oxted pass was adopted for the South Eastern Railway, but 
this part of their line has been abandoned, and this railway is now 
to commence by a junction with the London and Brighton at a point 
between Merstham and Redhill. 

It may now be advisable to view separately cach of these passes, 
the first in order being the Dorking. At this place the river Mole 
forms a complete outlet through ihe chalk; and as the river rises 
on the south side of Dorking, and flows over the chalk as far as 
Leatherhead in a northerly direction, it would seem natural that a 
line adopting the valley of this stream through the chalk range 
should eneounter no considerable summit in its passage through the 
chalk. Accordingly we find that Mr. Stephenson’s line passed over 
the London cjay as far as the south side of Epsom Common, and 
then entirely over the chalk to Dorking, without rising more than 
160 feet above high-water* mark; this siimmit occurs at about 154 


"miles from the commencement at Vauxhall-bridge. The works 


through the chalk are very inconsiderable, with the exception of the 
cutting on Leatherhead Common ; the chalk passed through by this 
line is remarkably dry, and the firestone and gault brickearth are 
entirely wanting as they have been broken through by the river 
Mole, or rather by those waters which on bursting through the chalk 
originally formed the Vale of Mickleham. The greatest height to 
which the chalk rises on this line is 230 feet above high-water ; 
namely, in the cutting through Norbury park, where the surface of 
the ground rises.from the river Mole to the height of about 120 feet 
above the same, with a slope of not less than 2 to 1. 

Of the three lines proposed through the Merstham pass, Mr. 
Vignoles' rises' to a summit of 304 feet above M werd the 
summit on Sir John Rennie’s was 324 feet, and on Mr. Gibbs’ 281 
feet. The highest summit of chalk on Mr, Vignoles’ line was 464 
fect, on Sir John Rennie’s 435 feet, and on Mr. Gibbs’ 522 feet. 
The greater height of the summit on Mr. Gibbs’ line was 
occasioned by the direction taken in order to preserve a straight line 
through the tunnel. The line of Sir John Rennie and Mr. Rastrick, 
commonly called the direct line, and which, as well known, is now 
in course of execution under the direction of Mr. Rastrick, was laid 
out through the lowest ground that could be followed consistently 
with the nature of the curves, which were limited to a radius of not 
less than one mile, the intention at the time the bill was before Par- 
liament being to open cut entirely through the chalk district. On 
Mr. Gibbs’ line, however, a tunnel three-quarters of a mile long was 
proposed, and it being obviously of little consequence how high the 
summit might be above the tunnel, it happened that the ground 
through which this was carried rose to a height of nearly ninety feet 
above the highest point on the direct line. : : 

The Merstham pass has been very minutely investigated, in order 
to discover the nature of the chalk, and the subordinnte beds of fire- 
stone and gaulf. The greatest height to which the gault rises in the 
neighbourhood of Merstham is 290 feet above high water mark, and 
the firestone which rests upon it is about seventy feet higher. 

The following are selected from a variety of borings and shafts 
which have been sunk immediately upon the chalk :— 

Shafts sunk close to the Turnpike-road at the Joliffe Arms Inn, 
Merstham, commenced at surface 364 feet above high water 


mark— 

ft. in. 
7 0 Chalkwash and loam. 
2 6 Stiff chalkmarl. 
5 6 Stiffer do. 
9 0 Chalk marl, a little shattered. 
16 6 Very fine firm rock chalk. 

a 40 6 


"The rock chalk continues— 


* The expression **high-water," wherever used in this paper, refers to the Trinity 
high-water mark in London. Q 
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Shaft sunk by the side of an old chalk 
the Star Inn, Mehamn; 374 fect above 


. in. 
15 0 Strong lumpy chalk much shaken by 
vertical res, 
4 0 Fine strong chalk. 
0 2 Layer of plate flint, 
7 O Firm rock chalk. 


26 2 

Rock chalk continues— 

Shaft sunk at the end of a plantation in the parish of Chipstead 
on the road from London to Brighton, 320 feet above high 
water. 

ft. in. 


8 0 Loam and flint gravel. 


it, in a field opposite 
h water, 


G O Clean clayey loam 
3 0 Loam and flints. 
23 0 Solid chalk. 


0 
Rock chalk continues :— ; 
Boring at Dean's Farm commenced at surface 402 feet above 
high water :— ! 


ft. in 

10 0 Loen and gravel. 
21 0 Chalk much shaken, 
31 0 


Bolid chalk below this depth. 
Boring in Coulsdon Parish commenced 292 feet above high 


water:-— 
ft. in. 
6 0 Chalk marl. 
20 6 Chalk much shaken. 
26 6 
Solid chalk below this. 
Boring in a field belonging to Sir William Joliffe in the parish of 
Merstham, ee at 37 feet above high water :— 
. mM. 
11 O Flint end gravel, 
2 O0 Loose Pa. lig 


15 0 Chalk, with flints. 
47 0 Hard chalk. 


75 0 
Boring at a spot n feet above highewater mark :— 
i 


. in. 
16 O0 Flints and gravel. 
42 0 Hard chalk. 


58 0 

From the above it will be seen that the chalk of Merstham con- 
sists mainly of the inferior beds of rock chalk. One of the borings 
indicates a layer of flint, and this is, probably, the lowest of those 
layers which are exposed in the quarries of Smitham Bottom, near 
Croydon. It is true that flints are abundant in the upper of the 
chalk, even at Merstham, but they are in a loose, unstratified state, 
and have evidently been washed from their natural position, which 
is considerably higher than where found at present. Below the chalk 
marl in which the loose flints are imbedded, the rock chalk is at first 
considerably shattered, but at a greater depth is extremely firm, and 
might be used for building where it can be protected from the action 
of air and water. 

Numerous quarries are worked in the neighbourhood of Merstham, 
and the excellent quality of the lime burnt from this chalk is well 
known. In the quarries south of Merstham the chalk is much shat- 
tered by vertical fissures, which appear to separate the whole face 
into rectangles of about six inches wide. Considerable quantities of 
debris have fallen from the face of the chalk which rarely stands up- 
right for any length of time. In one quarry which I have visited 
the depth of chalk is about 50 feet, and bedo nearly one-third to 
one, and in another, rather nearer to Merstham, but atil on the south 
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side, the chalk fage which here also isabout 50 feet in height, stands 
upright from the bottom to within 20 feet of the top. The fire-stone 
is obtained at Merstham from galleries worked under the chalk, and 
extending a considerable distance under ground. A large shaft has 
algo been sunk down to the firestone, and considerable quantities have 
been brought to the surface, and used for the ornamental work of 
Lord Monson’s house at Gatton, from which estate the firestone is 
principally obtained. 

A great deal of discussion arose during the struggle between the 
various Brighton lines in the session of 1837, as to the best method of 
forming the chalk excavations. It was argued by one party that a slo 
of from ŝto l, to 1 to 1 should be adopted for the cuttings, while 
another proposed to make the sides nearly vertical, contending thai 
a slope of one-sixth to 1 was sufficient. A third party proposed a 
system of benching at about every 15 feet in height, the successive 
steps to be vertical, and to be faced with rock-chalk. The accom- 
panying drawing (fig. 4) exhibits the two designa proposed respec- 
tively by Mr. Rastrick and by Mr. Gibbs, 

Of the Oxted Pass, which was selected for the south-eastern line, 
I am not able to say much. The Oxted chalk, on the south side of 
the summit, is of a brittle, friable nature, and does not appear to 
stand well in the quarries at a less slope than about 1 tol. This 
may be observed in the great Oxted quarries, and ina small pit 
about 40 yards from the line. The gault lies up very high bey and the 
chalk at this place, and several springs may be observed at the junc- 
tion of the gault and the firestone. [iem to the road leading over 
the chalk hills at Oxted is the celebrated Riddlesdown quarry, the 
property of Mr. Atkins. The deepest face of chalk in this q ig, 
standing at a slope, something steeper than j to l. The chalk here 
is in very large blocks, and contains no flints, The frost occasion- 
ally brings down masses of this chalk, the face of which, after a fall, 
presents a rugged irregular appearance, in consequence of the fall- 
ing out of occasional loose blocks, while others have been too firmly 
wedged in to be thrown down. In addition to the preceding princi- 
pal passes, a number of others have been tried, mainly with the 
object of discovering a spot where the chalk, although rising to s 
considerable altitude, should yet be narrow in the direction of the 
line intersecting it. Thus, admitting that a tunnel were necessary, 
it will obviously be possible that very higheat summit of the 
chalk may be found most eligible, because the ridge at this summit 
may be narrower and more compressed, thereby occasioning, at the 
ends of the tunnel, less work than on a line which penetrates a much 
more depressed part of the renge. Although certainly not justified 
in saying that this condition was answered by any of the trial-lines 
through the more elevated parts of the Surrey hills, it may neverthe- 
less be useful to record the result of these trials, one of which—the 
Oxted—has been already mentioned, the others beng at Betchworth, 
and at Bletchingly. The Betchworth line was intended to cross over 
a corner of Epsom race-course, touching the park of Baron de 
Tessier, and thence passing between the v of Betchworth and 
Buckland, The summit of the railway in the chalk was 300 feet 
above high water. The chalk of Betchworth is remarkably dry, and 
Ss to be firmer, and not so much shaken as that of Merstbam. 

ith respect to the line by Bletchingly, I am unable to give any- 
thing more than the height of the summit which was tried, and 
which, in connexion with the approach on each side, was found so 
comparatively ineligible, that all idea of carrying a line in that direc- 
tion was immediately abandoned. This summit is at the south-east 
corner of Platt Green, on the road leading thence to Tupwood Com- 
mon; height above high water mark, 730 feet. 

The first pes inthe South Down renge which I propose to notice, is 
that through which the River Adur flows to its embouchwreat Shoreham. 
The lines through the Adur valley entered the chalk at Beeding, 
about 5 miles from Shoreham, and, as the-tide flows in the Adur as far 
as Bine's Bridge, which is seven miles higher than Beeding, it may 
readily be supposed that the chalk in this valley is depressed to a 
very uncommon extent. Accordingly we find that the four lines 
severally laid out by Mr. Vignoles, Mr. Stephenson, Mr. Gibbe, and 
Mr. Cundy, nowhere rose more than 25 feet above high water mark in 
their course through this valley. The general features of a section 
through this pass, taken in a straight line or a line whose curves are 
not incompatible with railway travelling, consist of low nd 
forming the marshes on the sides of the river, altemating with steep 
banks of chalk which flank the marshes, and which, it may be pre- 
sumed, presented a greater resistance to the original force of water 
than the adjoining parts of the chalk which have been swept away 
towards the sea. l 

The valley of the Adur affords the engineer many instructive op- « 
portunities of observing the conditions under which slopes of chalk 
may be expected to stand, and it may not here be out of place to 
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record the result of some observations made to ascertain the practi- 
cability of inducing vegetation on steep slopes of this material, In 
favour of the practice of constructing chalk excavations with slo 
approaching to vertical, it has been d that the danger of slips 
would be very much lessened, if not entirely removed, were it pos- 
sible to cover them with any kind of grass, which would have the 
effect of holding and tying together the minute fraetured ocou- 
pying the face of the slope. This notion is plausible, but would 

* scarcely seem to be su ed by the state of natural slopes now ex- 
isting, and which, therefore, present an unexceptionable ground work 
for Judging on'the subject. The following are the observations 
before alluded to. :— 

The old Shoreham windmill stands on a summit abont 180 feet 
above the road to Brighton. The face ofthe chalk at this place is 
very steep and the vegetation is partial; grass, however, was grow- 
ing undisturbed at an inclination of 144 horizontal to 1 perpendicular. 
On a slope of 1} to 1, vegetation is partial, and in many places the 
soil has been carried down by the rain, which has formed small 


galleys or ravines down the slope. The summit at this part of the. 


c district is not more than 150 yards from the base of the hill, 

uently neither the removal of the soil from the face of the 
slope, the formation of the small gulleys, nor the consequent barren- 
ness exhibited at this place, can attributed to an extraordinary 
extent of surface drainage washing over the slope. On an inclina- 
tion of 1% to 1, slight patches of vegetation appear, but the grass is 
very stunted and thinly seattered ; while on fa slope of 1 to 1, no 
trace of vegetable growth could be found. The soil covering the 
chalk is of a light clayey nature, and varies from 5 to 8 inches in 


depth. 

igher up the Valley of the Adur, and nearer to Beeding, the 
face of the hills rising from the valley at a slope of three to one is 
extensively covered with timber. Ash and elms thrive well here, and 
the underwood is strong and healthy, consisting chiefly of white and 
black thorn, brambles, elder, and ivy, accompanied by nettles, 
thistles, and strong coarse grass. The chalk in this district is of a 
tubbly description, full of veins, cracks, and fissures; it is, however, 
pies and heavy, stands well in an upright face,and contains numer- 
ous À 


Aa an example of the natural slope of loose chalk in embankments 
I may mention that, at a considerable excavation near Beeding the 
rubbish or refuse chalk wheeled into spoil, and teamed over head to 
a depth of fifteen or eighteen feet assumes an inclination of 14; 
horizontal to 1 perpendicular. On this slope, which has no covering 
of soil, and contains no mixture of mould, there are slight traces of 
vegetation; it is, however, very coarse and unhealthy in its growth, 
consisting of a dry brown coloured description of grass, very short 
and mixed with moss. The chalk of the excavation, from which 
this spoil bank was made, has been worked to a great extent for the 
parpose of being burnt into lime, the quality of which is excellent. 

e test depth of this excavation 1s not less tnan 160 feet, with 
a face which is nearly upright, and which stands well, although the 
chalk is by no means so firm and compact as in some other parts of 
the range. The fissures are numerous in this pit, and parallel veins 
of flint traverse it nearly horizontally at unequal distances from each 
other, varying from 3 to 7 feet. e upper part of the quarry, con- 
sisting of chalk marl and chalk much broken and very tender, stands 
well at 6 inches horizontal to 1 foot perpendicular. 

The Saddlescombe gap is the next in order proceeding eastward ; 
and in this place, following the lowest ground in the valley, the chalk 
summit does not exceed 380 feet above high water mark. It was 
found, however, from levels taken through this gap, that a line enter- 
ing the chalk range boldly at one of the highest points of the range, 
namely, at the Devil's Dyke, a little west of Saddlescombe, encoun- 
tered less of difficulty and heavy work than a line through the gap. 
This result became evident on discovering that in ather case a 
tunne! would be necessary, and that the ground beyond Saddlescombe 
mp is not so much depressed as two valleys or bottoms leading from 
the soath side of the Dyke. It was therefore decided by Mr. Gibbs, 
who surveyed the country in this direction, to adopt the Dyke line 
passing on to Brighton, to the east of Hangleton, through Goldstone 
LJitom. The summit of the chalk range at the Dyke is 640 feet 
above high water, and the summit at the railway was to be 141 feet, 
ata spent about a mile beyond, or south of, the highest ground inter- 
sect by the line. The gai brick earth at this place extends as 
far south as the village of Folking, rising to a helght of 190 feet 
above high water mark, and the fire-stone resting on the gault is 
pt above the same rats 

next pasa in thec range, namely the Clayton, is of con- 
siderable ce, as the line of Brighton mileay sanctioned by 
Parliament intersects the South Downs at this place. The summit 
of Clayton Hill, under which the line passes, is 460 feet above high 


water mark, and the summit of the railway itself in the chalk district 
is 212 feet above the same level. The fire-stone is either very incon- 
siderable in depth or is entirely absent at Clayton, and the junction 
of the gault with the chalk takes place at a point opposite Clayton 
church, about 245 feet above high-water mark. A boring made in 
the h of Piecombe, on the north side of the chalk summit, en- 
the chalk at two feet below the surface, and pa through 
solid chalk for 55 feet when it was discontinued, o a Loring on 
the south side and in the same parish, entered the chalk after - 
ing through 9 feet of chalk wash, and was continued through 20 
feet of chalk, the same stratification existing for a considerable 
depth below. In the chalk quarry at Clayton Hill, there is a con- 
siderable quantity of débris at the bottom, and the average slope of 
the face is } to Í, although it presents surfaces varying from the 
perpendicular to a slope of 1 tol. The chalk cutting on the turn- 
ike-road over Clayton Hill is 45 feet deep, with slopes of 1 to 1. 
chalk pit close to the road, and opposite Pangdean farm, is from 
35 to 40 feet deep, and the chalk here, although it does not stand 
well, preservea & steeper slope than the Clayton quarry already 
mentioned. 

The chalk of Clayton and the neighbourhood is exceedingly dry 
and hard, but much shattered. The fissures seem to have rent the 
face of the chalk into a series of long-shaped pyramids, with the 
apex uppermost, and would appear to have been caused by the same 
upheaving force which has so extensively operated on the whole 
chalk stratification of this country. 

As connected with the subject of the South Down chalk range, 
I may briefly notice the pasa of the proposed south-eastern Brighton 
Railway. This line was intended to enter the chalk range at a 
point called Mount Harry, and to proceed by Falmer to Brighton, 
with a summit of 192 feet above high water. Not having seen this 
part of the range, I am unable to say anything from personal obser- 
vation as to the nature of the chalk. It appears, however, from the 
evidence of the witnesses called in support of the line, to be not 
unlike that of Clayton. 

Having now exhausted my stock of information relative to the 
South Downs, I purpose to make a few remarks on the chalk of 
Kent, which may be said to comprise the south-castern arm of the 
London chalk formation. An extensive chalk cliff is exposed along 
the coast from Folkstone away to Dover and the south Foreland, in 
the course of which are many interesting and well-known points. 
The celebrated Shakspere's cliff, from which a very extensive fall 
has lately taken place, was a very bold projection with a face nearly 
vertical to a height of about 60 feet above the beach. While beyond 
this height, the slope was nearly $ tol. The flints are almost en- 
tirely wanting in the chalk of Shakspere's cliff, the upper mass of 
the cliff appearing to be composed of hard nodules of chalk, imbedded 
in a matrix of finer and whiter chalk, which serves to cement 
them together, thus forming a very close and compact substance. 
In the upper part of this chalk there is little or no stratification 
visible, there being no partings, as in the grey chalk. The lower 
stratum of the cliff consists of grey rock chalk. Where fissures 
appear on the face of the cliff, they are almost invariably in the 

ramidal form, already mentioned in describing the chalk of 


ayton. 
riri well known that the South Eastern Railway passes along 
the edge of the cliff, from Folkstone to Dover, by means of gal- 
leries and archways; a mode of execution which seems to be 
unrivalled for cheapness and facility of execution. The works on 
this part of the line have been so well described in some pas 
of me day, that it will be unnecessary for me to do more than allude 
to them. 
Numerous excavations in the chalk may be secn around Dover, 
a few of which it may be interesting to notice. A little above 
Archcliff Fort there are 5 caves dug into the chalk, the roofs and 
sides of which eg to stand well without steining, except that the 
roofs have slightly scaled away up to the first course of flints. 
These caves are about 18 feet high by 20 feet wide. An open cut- 
ting in this place, about 45 feet in depth, stands nearly vertical and 
presents numerous layers or bands of flint running parallel to each 
other about 4 feet a Under the castle cliffs on the east side 
of the town is a well, sunk by a builder, where it was necessary to 
stein the sides, as the chalk was too faulty to stand without this 
protection; and I believe I am right in saying that the chalk is 
nowhere standing in any of the military works around the town, 
without a facing of brickwork or of turf strongly picketed. Some 
very large falls of chalk, probably not less than a 100,000 tons, 
have at various times come down on the enst side of Dover. 
The South Foreland is a very remarkable face of chalk, which 
appears at a distance to be nearly vertical, but on approaching more 
y is foundto slope about ] tol. The height 1s about 300 feet, 
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and a considerable quantity of débris has fallen to the base of the 
cliff. 

In the neighbourhood of Chatham are several chalk excavations, 
but none so extensive as those at Dover. East of the town on the 
road to Maidstone, a cutting of about 30 feet in depth stands nearly 
vertical. In the fortifications of Chatham, most of the chalk, as at 
Dover, is faced with brickwork. One excavation, however, forming 
a gorge from the river to the crest of the works, has been cut for 
some distance without facing, with a slope of § to 1, in depth about 
40 fect; another part of this gorge is faced with brick, the same 
slope being preserved. 

he principal canal with which I am acquainted passing to any 

extent in the chalk formation, is the Thames and Medway, which is 
formed from the village of Higham, to its termination at the Med- 
way, a distance of 21 miles, by means of a tunnel almost entirel 
through chalk. In the open passifg place on this canal, an excel- 
lent example is seen of a chalk cutting, executed with a steep slope. 
A good deal of peeling off has taken place here, and as this assertion 
has been disputed, I beg to state a fact coroborating its accuracy. 
A small piece of brickwork, perhaps about 10 feet square, has been 
built on one part of the face, and when I visited the place on two 
occasions about two ya ago, the brickwork projected at least 6 
inches from the face of the cutting, although when first built it had no 
doubt been flush with this face. Hence a very clear proof was obtained 
that the chalk here had scaled off at least to the width of 6 inches. 
1 may add, that 1 have been informed by a gentleman who has seen the 
place within the last four months that the brickwork had then fallen 
down, and that the chalk had very visibly wasted since our first ex- 
amination two years ago. Extensive chalk-cuttings are exposed at 
each end of the tunnel, namely, at the Friendsbury entrance, where 
the cutting is nearly upright, and at Higham, wliere the cutting is 
also nearly vertical, but more detritus is seen at the base here than 
at Frindsbury. All these cuttings nre in the upper chalk, in which 
plates of flint occur at short intervals. 
. The famous quarries of Northfleet and Greenhithe are well known; 
in the former of these 1 witnessed the only instance that ever came 
under my observation, of chalk standing perfectly upright withont 
any appearance of scaling on the face, or of detritus at the base. 
This, however, may certainly be seen on each side of a short road 
leading from the London road into the Northfleet uarry, which 
stretches down to the river. The depth is 30 feet, nd the sides are 

uite upright, with a greenish timeworn appearance. One place in 
the quarry is 90 feet in depth; the chalk has scaled and formed 
débris at the base. This chalk has few fissures, and contains many 
flints in the upper part, the lower being very hard and fine. The 
average depth of the Northfleet quarry is about 70 feet, standing 
nearly upright, and npon the whole with little débris at the base, con- 
sidering its great depth. 

The Eastem q at Greenhithe is 87 feet deep, nearly upright, 
with rather more débris than at Northfleet. In some places round 
the sides of this qu , where ancient fissures have been filled in 
with gravel, considerable falls have been brought down, probably 
by the well-known action of frost behind the mass. 

The Western quarry has a face of 80 feet, standing upright, but 
much débris occasionally falls. It is difficult in these quarries to 
estimate the annual wasting of chalk by scaling or peeling off, be- 
cause in many cases it is frequently removed, and it becomes quite 
uncertain whether the observer is witnessing the accumulation of 
only a few weeks or that of as many months. The top of this quarry 
at Greenhithe is covered with a bed of loamy gravel, which has 
filled up occasional cylindrical wells in the chalk of small bore to 
the depth sometimes of 40 fect. 

The nature of the decomposition which operates so extensively on 
many kinds of chalk, has been the subject of great variety 
of opinion, and, ns bearing on this question, I take the liberty of 
pausing here to draw on important inference from the observations 
above described on the chalk of this district. Excavations partly 
composed of the upper chalk with flints, and, towards their base, of 
the lower or gray chalk, will best illustrate the position I am about 
to advance, namely, that the decomposition almost entirely takes 
place in the lower chalk, and not in the upper chalk, with flints, It 
will be remembered that the only instance I have described of an 
upright cutting, without detritus at the base, was at Northfleet, 
where the depth was only 30 feet, while at other spots close by, 
where the depth was 80 or 90 feet; considerable quantities of debris 
have fallen down all along the face. From almost every instance 1 
have been able to observe, I think it clear that the upper chalk with 
flints, where not much shaken, really will stand upright without 
scaling. At the same time, it is no less certain that, below a particu- 
lar depth, the chalk undergoes a very apparent and extensive decom 
position, and, in many cases, presents a base visibly hollowed out. 
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It may be difficult to fix, in every chalk excavation, the $ 
neath which the decomposition is so evident; but, in the N@ 
quarries, the line appears well defined by a curious and rerd 
regular plate of flint, which extends all round the faces 
quarry, and which is considered identical with a similar p 
layer, seen at both ends of the Thames and Medway Canal 
and in the open cutting for the passing place. e 

It is hardly in accordance with hitherto received opinions on the 
subject of chalk cuttings, to say that these will stand better in their. 
upper than their lower beds, and yet the result of every observation 
made on the chalk of Kent, leads positively to the conclusion that 
the superior beds of chalk are less subject to decomposition tban the 
lower. Instances in proof of this may be seen at Dover, particu- 
larly on the eastern side of the town; at Chatham, in the mili 
works; at Rochester, and the other entrance of the Thames and Med- 
way Tunnel; and at the quarries of Northfleet and Greenhithe. 

A considering the nature of chalk decomposition, it is necessary 
to distinguish this from the falling of chalk whieh is shattered by 
vertical fissures. In the latter case, large masses fall down, when 
loosened by high winds, or slightly burst by frost; but the regular 
decay of solid chalk arises from the peeling off or scaling which 
takes place on the face. ‘This is almost invariably observed below 
the flints, and is evident when very white spots are seen on the face: 
from these spots large flakes or cakes of chalk have fallen down to the 
base, and although theseare inconsiderable in thickness, sometimes not 
more than an inch, yet the frequency with which they fall renders 
this a source of very extensive decay. : 

Having mentioned the various railways intersecting the chalk in 
other directions, as well as those in the south of England, | must 
now explain that, with the former, my acquaintance is very limited ; 
and | consider it more respectful at once to confess my inability to 
say anything useful of them, than to attempt any review from such 
imperfect means as those in my power. A few remarks, however, 
on the chalk-cuttings of the London and Birmingham Railway, the 
only other line of which 1 can speak from personal observation, may 
not be entirely uninteresting. : 

The Chalk of Watford Tunnel is very soft and white, with nume- 
rous layers of flint, and much saturated with water, in which Desin 
it differs from all the former kinds of chalk I have described —t! 
being all remarkably dry, at least as deep as they have hitherto 
been explored. At the northern end of Watford Tunnel is the same 
soft, white chalk with Aints. The slope from the base is 4 to 1, until 
within 15 feet of the surface, when the slope is inereased to 
1} tol. 

The cutting near Cow Roost consists also of very white chalk, 
much saturated, and the slopes are lj to I, in 25 feet cutting. 
Further on the line, in a cutting near the road from Tring, the lower 
gray chalk occurs in moderately sized blocks. The cutting at the 
north end ofthe short Tring tunnel, consists of chalk, c mari, 
and a little gravel. The slope, which is 2 to 1 in 35 feet cutting, 
stands well, and the chalk appears drier than in some of the cuttings 
nearer London. i 

The saturation of the chalk on this line is occasioned by the alti- 
tude of the gault brick earth, which lies up very high in the neigb- 
bourhood of Ivinghoe, and dams back the water, which cannot 
cage from tlie chalk at a lower level than the top of the L 
The Birmingham Railway, it is well known, es th tbe 
chalk in the same valley as the Grand Junction Canal. 

Having already submitted an opinion relative to the position of 
the chalk which is most calculated to stand with an upright face, 
I would, however, in this respect, make a great distinction ween 
the chalk of different pisces. The inferior beds of chalk are much 
more shaken in some districts than in others, and even in composi- 
tion the gray chalk popes several varieties, as will readily be 
seen on comparing the chalk of Shakespere's Cliff, at Dover, with 
the chalk (of corresponding depth in the group) at Merstham, and 
elsewhere. Whenthelower chalk is much shattered, the face is 
only prevented from giving way by the system of mutual dovetailing, 
occasioned by the pyramidal form of the fractured blocks. 
angles of one block abut upon the angles of another, and, provided 
the base be firm, the whole will stand for some time. But jt. will be 
evident that this support must fail when the angles become wom 
down, as they constantly do become, by the process of real decompowi- 
tion. Large falls may now be expected, and I believe that these are 
the circumstances under which the lower chalk, when much shaken, 
invariably gives way. 

Tt seems very reasonable, therefore, that the system of facing the 
chalk with a thin wall of brick, or of any kind of building or rub*le 
stone, should afford protection against this danger. At present, 1 
believe there are no examples of chalk-cutting with the sides u ight 
and faced in this way, but it will be highly useful, at some [wie 
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period, to know the result of some trials of this kind, which will 
certamly be made on the chalk of Merstham and other places. 
With respect to the lower chalk which is not shattered, there can be 
no doubt that the form of decay here presented, and which consists 
of the scaling off on the face, would be prevented by the facing 
already alluded to. 

In concluding this paper, I trust it will not be considered that I 
am departing from the object I commenced with, in submitting the 
accompanying design (fig. 1), for a bridge across a chalk-cutting, in 
which is sbown the method of facing the sides of the excavation, and 
forming a succession of retreating Gecichies as proposed for one of 
the Brighton lines of railway. 

I would submit, that the arch of this bridge may be turned with- 
out centreing, and the bridge entirely built, before the ground below 
is excavated. The foundations must of course be first cut out, and 
the abutments carried up to springing height; the ground must then 
be cut, levelled, and made smooth to the required curvature deter- 
mined on for the arch, and deal battens laid down as on an ordinary 
centre. On these the arch may be turned; and it is evident that 
much expense would be avoided, both in the saving of centres and 
scaffolding, and in the superior facilities of carrying up the whole 
building on solid ground. ; 


London, March, 1839. SAMUEL HUGHES. 


PUBLIC COMPETITION. 


As public competitions for architectural designs are now becoming 
more noticed than they have hitherto been, and the public appears to 
have awoke from the slumber so long quietly enjoyed, ! send vou 
some observations on the manner usually resorted to by the committees, 
who bave the management of these subjects. First, we will premise 
that in some town, no matter where, a few individuals, frequently a 
solicitor or proprietor of land, (for almost all great projects originate in 
the first instance from interested motives in the projectors,) con- 
ceive the idea of gag a magnificent building, a Town-hall, a 
Theatre, an Exchange, a Church or other edifice. Over a glass of wine, 
or ip this Teetotal age perhaps a cup of tea, the first formation of the 
project is concocted; each individual present canvasses his friends, to 
form a committee, and not the least important, to elect certain officers 
for the man ent of the establishment ; this done, a spirit of disinte- 
restedness immediately pervades the whole assembly, and it is unani- 
mously resolved that after certain funds are collected, the committee 
shall advertise for plans for the intended building. So far it is well 
enough, aud no blame can be attached to any of the members as far 
as this commendable print. Rs ; upto this time no deep science, 
except that of arithmetic, is called into operation—but here terminates 
generally the power to do justly, even upon the principle of self in- 
terest. Well, a large sum is proposed to be laid out, the time is 
stipulated for sending in the designs, and, as a bait to the unwary, pre- 
miums are offered for seme few, very few of the best productions—that 
is the best productions, in the eyes of the committee : this appears fair 
enough so far. But when we ask, who the committee are composed of, 
we obtain such an answer as I received from Liverpool when I put 
that query to the committee for St. George's Hall; a few words from 
that letter will serve as a general precedent to committees in answer 
to too inquisitive architects ;—but before I give this extract I will just 
state ‘the manner of proceeding of the St. George's Hall committee ; 
at the same time let me be distinctly understood. that I do not mean 
in the least to imply that that committee mean to act unjustly, or that 
they are not qualified for their office, I merely take it as an example of 
the doubtful appearance they voluntarily throw over theirown proceedin 
arising from the want of openness and candour in not publishing the 
names of the committee, so that architects may have an opportunity 
of form s an opinion how far—not from their situation in life or 
ier red ity alone, but from their education and information—such 
individuals are duly qualified to set in judgment on an art which 
requires the closest application and deepest study for years on the 
part of its professors. 

The frst intimation which I had of the proposed erection of St. 

d Hall was a plan (with printed resolutions and instructions to 
architects) from a committee, which was sent to me by post, but 
without any name to it, except that of the printer. e printed 
plan and instructions are very well as far as they go, except as to 
the time specified for sending in the designs, which is so very limited 
that, unless competitors neglect a certain business for an uncertain 
one, the drawings cannot prepared with that attention which a 
bailding of this extent demands. Immediately after the receipt 
of the printed instructions, I wrote to the Chairman of the 
committee—for I did not then, nor do I now know his name—to 
requew be would give me further information on the subject. In this 
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letter I referred him to the report of the Royal Institute of British 
Architects, and quoted the queries therein named, together with some 
others I thought necessary. The queries are as follows :— 


1. By whom are the designs to be examined and selected ? 

2. Have any designs been laid before the partics previously to the 
competition being proposed ? 

3. Have the parties any architect, or person professing to be an 
architect, in their employ ? 

4. Will any means be adopted to ascertain that the designs can be 
executed for the sums estimated ? 

5. Will the parties undertake to lay aside all designs, which cannot 
be executed for the sum estimated ? 

6. Is it the intention of the parties at once to exclude from the 
competition all designs not in strict conformity with their instructions 
in m respect ? 

7. Will the architect whose design is selected be employed to ex- 
ecute the work, provided his character and standing in the profession is 
such as to render him unexceptionable ? 

To whieh letter I received the following reply :— 

Liverpool, 14th Marcb, 1839. 

Sra,— Our answers to the queries of your letter are as follow :— 

1. By the committee ; a body of gentlemen of the first respectability in 
Liverpool. 

2. No. 

3. No. 

4. See ninth paragraph of the printed particular. 

See ditto ditto. 


It is. 

7. Most probably. 

B. First part —No. 

9. Two premiums--250 guineas 
London papers. ) 

10. Good; no unusual expenditure. 
I am, Sir, your very obedient servant, 
E. G. Deane, 
Tuos. Bai ’ 
E. B. Lamb, Esq., Architect, 25, Henrietta-street, Brunswick-square, Londo! 

It is evident enough how very unsatisfactory the first answer is. 
Respectability is certainly an important part of the qualifications of a 
committee-man, but that it implies jatuitive knowledge in architecture 
I think may be doubted. It would be a novel mode of roceeding if a 
lawyer were appia to to sit in judgment in a surgical case, and it 
would be equally novel for a surgeon to usurp the powdered wig and 

wn of an advocate; yet in neither case is it n to have a 
Encvinige of the principles of taste as well as practice. Yet in archi- 
tecture a committee is formed of respectable persons, without any 
previous acquaintance—the subject to sit in judgment upon probably 
80 or 100 different designs, comprising perhaps nearly 1,400 draw- 
ings. lf they are not in the first instance bewildered by tbe confusion 
of subjects before them, and at once get out of their difficulty b 
applying to a well-known architect for a design, instances of which 
have more than once occurred, they perhaps form their opinions from 
a showy design, without taking into consideration the oorreetuess or 
incorrectness of the architecture, the practicability of its execution, 
the convenience of accommodation, or the likelihood of its being erected 
for the sum specified. 

I will now only call your attention to the 7th query, and answer. 
The query is sufficiently explicit to expect an unqualified reply, yet 
we have one, considering the want of candour apparent in the com- 
mittee, of a very suspicious nature. I do not for a moment doubt the 
respectability of the committee; but they appear determined that no 
influence of any kind shall bias them, not even that of an inquiry i 
they are acquainted, as amateurs, with architecture. . 

The remaining answers relate merely to unimportant questions. I 
may just state that the advertisements did not appear in the papers 
until some days after I had received the printed instructions ; at least 
I did not see them. 

After a lapse of some time I found that other business prevented me 
from time to time giving that consideration to the subject, which its 
importauce required, and upon calculating the time it would take to 
prepare the necessary drawings to my own satisfaction, and without 
great inconvenience and loss to myself, I determined to write again to 
the committee for an extension of time, and also to recommend a 

ublie exhibition of the designs peor to any decision being formed 
y the committee ; a copy of t is letter is subjoined :— 
i 9th April, n 

GENTLEMEN,—]I beg to thank you for your to my letter of in. 
quiries relative to tho Bt. George's Hall, Tiverpout, and 1 trust you will 
accept my spology for again trou ling FoR but I am now about to ask & 
prener lovon, and one t, if ted, will be a boon to the profession, 
who are about entering this competition—pamely, 


Second part— Yes. 
and 150 guineas. (See advertisement in 


for an extensio! CUN em 
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for sending in the designs. Aud when I point out to you this necessity 
for doing so, together with the benefit which must be the result to the com- 
mittee, 1 hope it will not be considered an idle request. . 

From the printed particulars furnished to architects by the committee, it 
is evident that the designs cannot be completed with fewer than from twelve 
to fifteen drawinge, nearly all of which will require to be drawn on double 
elephant paper (3 ft. 4 X 2.2), since the requisite subjects will probably be as 
follows :—Ground plan, one pair plan, two pair plan, at least three or four 
elevations, three or four sections, and one or two perspective views. "This 
is the smallest number of drawings which will be necessary, in order fully 
to explain each design. Now the actual time for the mere labour of making 
such a series would bo at least from thirty to forty days; while to prepare 
an estimate and description would occupy at least five or six days more— 
so that from five to six whole days would be required for this purpose alone. The 
most important part of the task, which I have not yet mentioned, is that 
of preparing the design itself, preparatory to making fair transcripts of the 
several parts of it, the time requisite for which it is utterly impossible to 
state, since it must depend entirely upon the study bestowed by each indi- 
vidual in maturing his first ideas. In some cases, therefore, tbis prepara- 
tory labour may be very considerable—in others, exceedingly littlo : almost 
the very first ideas that happen to present themselves being adopted and 
proceeded upon at once, however stale and common-place they may be in 
themselves. Consequently, if inadequate time be allowed for duly consider- 
ing the subject, little more perhaps than could, without inconvenience, be 
spared for merely making out fair copies of tho original sketches, many 
architects will, on that account alone, be deterred from entering into the 
competition, feeling that unless they should happen to succeed entirely to 
their own satisfaction in tbe very first instance, they would have no time 
for reconsidering or correcting any of their sketches probably be compelled 
to let pass many imperfections they would afterwards detect. It is hardly 
to be supposed that any member of the profession, who has any practice at 
all, can devote the whole of his time to works where the chances are a hundred 
to one against his success ; therefore, if the committee require designs from 
men of experience as well as from the juniors, they will at once see the 
necessity of an extension of time. 

I am aware that a single application of this naturo will have but little 
weight; but from the conversations I have had with several members of the 
profession, I am induced to think that the majority, if not all, would feel 
benefited by being allowed moro time for preparing their designs. — Yet if 
none applied, there would be but little hope o obtaining this boon. I 
need hardly state, that the committee weald also be gainers in the like pro- 
portion ; as a work of such magnitude requires the greatest deliberation, 
not only on the part of the architect who produces the design, but also on 
that of the jadges who hare to determine upon its merits, 

, I therefore beg to auggest, and I do so with the greatest deference, that 
immediately upon the receipt of all the drawings by the committee, 
should be thrown open to the public for exhibition, for at least one mon 
previously to any decision being formed by the committee. This is a re- 
quest (and I pat it most respectfully) the profession have some right to 
expect would be acceded to, as they could then look witb the greatest con- 
fidence to the ultimate decision of the committee, and it would be an 
evidence to the public of their disinterested motives; it would be also an 
honourable precedent for ali future competitions in the kingdom: and, by 
the confidence which it would be suré to establish, be the means of calling 
together a greater number of the profession than any public competition 
hitherto known. What has lately taken place with regard to the Nelson 
Monument, is an examplo that ought not to be thrown away ; and indeed the 
eyes of the public are now inning to be so led by it, that, sooner or 
„later, I am convinced, not only a public exhibition of all the designs, but one 
previous to any premiums being adjudged or selection made, will be established 
as a matter of course in all architectural competitions of any importanoe. The 
opportunity now presents itself to you of letting the town of Liverpool be the 
first to originate 80 exceedingly i els a system,—one fraught with numerous 
benefits to all parties concerned, but to none more so than those whose interest 
it may be presumed it is to obtain a design which shall have stood the test of 
such public ordeal, and obtained the greater number of suffrages from persons 
of experience and taste, and uninfluenced other bias than the desire of 
obtaining such a structure as shall reflect it om their townemen. Among 
tho minoradvantages which would in this case attend such exhibition, would be, 
that it would attract numerous members of the profession, both from the metro- 
Polis and from other perts of the k 

May I beg the favour of your laying this letter before the committee as 
early as possible, and trusting they will give some consideration to the obser- 
vations which i$ contains, and waiting their decision, 

: I am, Gentl &c. 

Messrs, Deane and Harvey. = "m 

I again wrote the following :— 

i May 3, 1839. 

ius Oe arca ert liaa Dack T Wrota tà yot reipicdag the public com» 
petition for tho erection of St. George's Hall, Liverpool, and not having ree 
ceived any reply to that letter, I am again obliged to trouble you with a request 
that you will be kind enough to state whether the committee have deemed it of 
sufficient importance to take into consideration the subjects therein contained. 
I shall feel obliged by your reply within sext week, as I am about publishing 
some obsorvations of public competitions, and wish to name this amongst others 
in the course of those observations. I feel that it is necessary to jd for 
giving you so much trouble, but on a subject of so much interest to the pros 


fession, and to the public at large, I am sure you wil! readily grant mean 
excuse, , I am, gentlemen, &e. 
Messrs. Deane and Harvey. 
And, after waiting without any reply, received the following :— 
Liverpool, May 4, 1899. 

Brn,— In reply to yours of the 3d, we beg to state that we answered yours of 
the 9th of March on the 14th of the same month, and have not received aay 
communication from you since, excepting your letter of yesterday. 

If you will refer to our letter to you, dated 14th March, we thisk you wiil 
find that wo there answered all your inquiries; but if you wish a&y other 
information which It is in our power to give, we shall be mest happy to affert 
it you. 

: We remain, Sir, your very obedient servant, 
E. G. Darang, 

Tuos. Haaver, 

E. B. Lamb, Esq., Henrietta-street, Brunswiek-square. 

I insert this letter as a liuk in the chain, and to show the remark- 
able circumstance of mine not reaching its destination. The little 
hopes I had entertained of having my request acceded to, were now 
fled ; but as I still felt interested in the subject, I determined to write 
again, and send a copy of my letter of the 9th April. The letter ac- 
companying that, is as follows :— 


| Bee. 


71b May, 1690. 

GENTLEMEN,—! received your letter of the 4th inst., and am mr- 
prised to find that you have not received mine of the 10th of A i 
appears to be caused by the. neglect of the or other person concerned 
in the delivery of letters, I purpose making inquiries at the Gemeral Post- 
Office on the subject, particularly as the letter bas not been to me— 
the course nsually adopted when letters have not been delivered as directed. 1 
send you a copy of the letter, 


Mesers. Deane and Harvey. 
This letter produced the following reply :— 
Liverpool, 8th May, 18936. 

Sm,—tIn reply to your letter of yesterday, we beg to inform you thet, wpoa 
further search, we find your letter of tho 9th of April was duly received, and 
laid before the committee, who came to a resolution, after much deliberation, 
that it was inexpedient to grant any extension of time. The othet 
mentioned in your letter (the public exhibition of plans) is a matter for the 
e tek edipi logy for th tional neglect of 

e beg that you will accept our apo or the minten 

whieh we were guilty in not simon yu letter of the Sth April, and alee 
for the equally unintentional error which we committed in stating that is bed 
not been received, It reached us by the seme post as one upon the same sab- 
ject from Mr. Donaldson, the Secretary to the Royal Instituto of British Arshi» 
tects, and they were both laid before the committee without delay. ‘Ther 
determination was communicated by us to Mr. Donaldson, and we were under 
the impression that it had been communieated to you also; bat it seems we 
were in error. 

We trust you have had no further trouble about it; and remain, Sir, respect- 
fally, your most obedient servants, 

Ew. G. ee Sec. 


Tros. Harvey, 

E. B. Lamb, Eaq., 25, Henrietta-street, Brunswick-squate. 

It is certainly a singular coincidence that a letter which could scarcely 
be forgetten om an occasion of this nature, should happen to be se mis- 
placed as to prevent its being answered, but I beg most distinctly to 
state that I perfectly agree with the writers, that the neglect is minten- 
tional ; at the same time, I may with justice add, that this sort of ne- 
pe is not an unfrequent occurrence with committees and thelr officers. 

her instances might be named where plans have been laid aside and 
entirely forgotten by the committee. 

I bave now laid before you the usual kind of correspondence which 
takes place between architects and committees, and I think, upon the 
slightest consideration, it will appear who are the most benefited pas- 
ties. I do not mean to impugn the Liverpool committee, I merely 
take them as a sample of the apparent openness and disinterestedaem 
of such bodies, Can persons so constituted T aped ardi 
tects to enter into a competition, when they withhold that evidence of 
their fair intention, which ought to appear, by not publishing tbek 
names to their papers, so that architects should be as able to form 
an opinion of their being fully qualified for their duties, as it showld be 
evident to them that architects are qualified for theirs. In the 
state of competition committees, it is of small importance whe 
architect wastes his time in bestowing deep study on his design 
merely commits to paper the most common Mice ideas; for the 
knowledge of the subject usually shown by the judges, is insufficient to 
discriminate between genius and mediocrity. If any one will take the 


And am, Gentletees, &c. 
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trouble to inquire, be will find this opinion fully borne owt, with - 


out depreciating the talents of the committee. An instante of 
thia natare occurred some time ago in the parish of Holloway s two 
churches were to be built, and were duly advertised in the egeal 
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way for competitions; mottoes, not names, were to appear, and 


every appearance of fairness was shown by the committee. At . 


that time I happened to be transacting business with one of the com- 
mittee, a clergyman of perfectly unimpeachable character, and in the 
course of one of our business meetings, I asked him who the com- 
mitice for the erecting the churches were; he mentioned several 
names of the highest respectability in the parish, but when I asked him 
by what qualification they acted, he admitted that not one of them was 
acquainted with the subject ; and the result of their deliberations is the 
production of the two new churelies, one near King’s Cross, called 
Gothic, and the other near the North-road, called Grecian. I admit 
that the limited funds would not allow of mucli display ; but although a 
man may wear a shabby coat, it would be in better taste to put it on 
the right way. This is only a trifling one, among innumerable instances 
of this nature. 

I will now turn from this subject to another of more importance, 
but with less promise, namely, the Royal Exchange. A copy of the 
advertisement ofthe Joint Gresham Committee I seo is pliced in your 
last number, with some observations, to which I beg to add some 
others. 

It will be needless to comment upon the shabby commencement of 
this committee, by requiring a fee fer the necessary instructione, as 
every architect who enters this competition must lay out a sum of 
money that one pound would be but a trifle to complain of. I pass 
over the resolutions, till I come to No. 10, which awarils three pre- 
miums ;—3004. for the best design, 2007. for the second, and 1007. for 
the third. Then comes a sly kick at the competitors. “ The successful 
competitor to whom the first premium is awarded, shall not be con- 
sidered as having necessarily a claim to be entrusted with the execu- 
tion of the work; but if not so employed, and his designs are carried 
into execution, a further sum of 5007. shall be paid to him, the com- 
mittee retaining possession ef all the drawings for which the premiums 
have been given." So if they, in their mature judgment, fil in dis- 
covering a single design with merit cnough for execution, they con- 
sign the three successful designs to some successful operator, to be 
compounded acesora to receipt—at least, this is the inference an 
impartial person would put upon this clause At the end of the 13t 
clause comes a list of rooms with their dimensions, but what these 
rooms (41 in number) are for, the architects are to guess; three, I 
have understood, are for three companies, but what companies we are 
not informed; and as the other rooms are without names, they may 
be fitted up as barns or drawing-rooms, at the discretion of the archi- 
tects, for tho Gresham Committee appear to have very little discretion 
upon the subject. Who are the Jalat Gresham Committee? Echo 
answers ‘' Who?" At the head of a public charity or city feast, men 
do not appear to be ashamed of their names; because, in the latter 
instance at least, they are fully qualified to discuss the merits of the 
n before them. But where architects only are to be dished up, 
and where the mind is to form a Judgment of a liberal profession, they 
shrink from publicity. Can it be that they are aware of their own 
inability? Can any man in his senses be induced to join a committee, 
and vote for what he istotally unacquainted with? Who are the Joint 
Gresham Committee? Iask again, If they are acquainted with the 
subject, surely they ought to be the first to show that confidence can 
be placed ia thelr Judgroent for who but those engaged in the study, 
though a as a recreation, can have the least idea of the intricacy 
and difüeulties of forming a just decision? 1f men of this standing 
were some of the judges, and the profession were aware of it, immediate 
canfidence wonld be placed in them; for what honest man would 
decide against his own character ? 


I make no comment on the last paragraph of the instructions—it is 
wiret in itself to awaken suspicion in the breast of the least 
sceptical, 

hat is to be done in this case? asks almost every architect. 
Agitate, agitate, agitate, say the reformers of a system notoriously 
bad—so bad, indeed, that the committees themselves would be glad to 
get out ofthedilemma. But how? First, you acknowledge yourselves 
incompetent, being unacquainted with architecture, 

* But we know no amateurs to help us.” Then apply to known 
pre men who are not competitors, and who have mo mere 

terest in the matter than the fees which you give them for an opinion 
a report, in fact, in writing. But this report should not be eutered 
into until a publio exhibition of all the designs had taken place, and 
sufliclent time allowed for the public to form an opinion ; and if, during 
that exhibition, a time was set apart for the judges to frame their 
report and have it published, the exhibition stili being open, the com- 
petitors would have an opportunity of refuting the opinions of the 
judges, if necessary; the public would be called to the subject, and 
would get better initiated into the art; the profession would be great 
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gainers, but the reault would be most in favour of the public. Every 
other profession is judged by a professor, or at least by one acquainted 
with the subject: few men buy pictures without the advice of a con- 
noisseur ; few, indeed, go to law without a lawyer; some, but ver 

few, take medicine without a doctor's opinion ; but as to architectura 
knowledge, it is innate with every one, and thousands upon thousands 
are squandered away, more to the satisfaction of the builder than the 
employer. 

Another thing I would strongly urge, and for which a competent 
committee would see the necessity, is, that ample time should be 
allowed for preparing the designs. We might almost suppose that 
architects, like outfitters, kept a stock of designs on band, ready for 
any emergency, if wo may judge by the time in which they areex pected to 
bedone. Some good regulations have lately crept into the instructions 
given to architects; for instance, the scale has been determined, the 
style of arehitccturo in some instances, the manner of finishing, and 
the number of perspective views have beeu limited. These are 
good regulations, but of little avail if the judges are unacquainted 
with the subject. There are a few things in addition to full instructions 
required to constitute a fair competition satisfactory to all parties. 


1, Competent Judge : 

2. Ample time for preparing the design. . 

3. An exhibition, previously to any examination, by the judges, 
4. A published report, with time for refutation, if necessary. 


Theseit is within the power of every committee to grant, and they can- 
not be considered unreasonable for architects to demand ; and when it is 
considered that every architect devotes great time and study to the 
subject, and has spent the greatest and best portion of his life In 
acquiring the knowledge he possesses, if he feels a little irritated by 
the way in which his labours are sometimes treated, it may more fre- 
quently be laid to injustice (unintentional perhaps) than disappointment. 

It is granted that no measure of efficient reform in the present system of 
competition—a system which leaves open the door to all kind of unfairness 
and intrigue, can be devised that will not at first be attended with some 
difficulty, and require some energy; yet that is no reason wherefore 
no remedy should be attempted to be applied; on the contrary, the 
strongest reason for our setting about doing it at once, instead of procras- 
tinating, and thereby suffering the evil to become more and more in- 
veterate. In fact, if the opportunity which now presents itself for 
bringing about such very necessary reform be suffered to pass by when 
so meee has been said upon the subject, and after some little beginning 
towards it has been made, as far as regards the public exhibition of the 
designs for the Houses of Parliament and the Nelson Monument 
(though not in that stage of the proceedings where such pepe 
would have been most serviceable), the chance of any reform at 
will become hopeless, and matters will be allowed to fall back into 
their old course ; for it is not very likely that either in the present or 
the next generation, will the profession be called upon to compete for 
a work of similar magnitude amd importance to that of the Royal 
Exchange. 

It is hoped, therefore, that the Gresham Committee will pay some 
attention to the remonstrances which have already been made by in- 
dividuals, and that the profession may receive satisfactory pledges that 
the strictest impartiality shall be accompanied by the most deliberate 
judgement. Of course a public PRE-EXHIDITION should be granted as 
a sine qua non ; since that withheld, the main security for the rest is 
taken away ; while that granted, it will almost of itself insure impar- 
tiality and mature consideration. Another and not the least advantage 
would be, that while an additional stimulus to exertion would be af- 
forded to the competitors many would be deterred from entering into 
the lists, well aware that whatever chance there might be for them, 


where secrecy in the proceedings gives a vantage ground to personal 
interest and intrigue, their pretensions would not endure the scrutiny 
of a public gaze. 


That competition in architecture is beneficial to the public at large, 
and certainly to the profession, there can be little doubt; and, when 
conducted upon just principles, it is the only means of setting aside 
monopoly and stimulating the rising members of the profession to exer- 
tion; indeed, this opinion is so general, that I feel the greater surprise 
that Mr. Bartholomew, in his recentl putes * Hints,” vri imet 
one of a contrary nature, unsupported as it is by any argument Dy wm 
Ican coincide with him. But I have already trespassed too much 
upon your columns, and shall therefore now dismiss the subject; 

d am, Sir, 

Rc dd Yours most obediently, 
25, Henrictta-street, Brunswick-square, E. B. LAMB. 
10th May, 1839. 
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ON SCULPTURE AND ARCHITECTURE. 


He would confer a large benefit on art, who, in a philosophical spirit, 
should betake himself to the detecting of its great principles; and, 
shaking from his mind the load of professional clogs, pry freely and 
boldly inte the beautiful treausure of nature, to draw thence the secret 
of her workmanship for the guidance of her imitators ; and if the book 
that recorded his labours should do little itself towards its object, yet it 
might give birth to another, or a series of labours and books which 
should effect a hornopi investigation, ending in the satisfactory ascer- 
taining and fixing of the universal and inevitable in art. If his Inbours 
should not produce, and his book publish, a code, yet so might a foun- 
dation be laid for the erecting of a code ; and if not even that, yet 
it might stir up some sleeping philosopher or philosophers to do the 
work he has failed to do, —at least, to make a solid basement on which 
(now er at any time) the perfect building could be raised, story by 
story, to its aa form. The importance of a system, imme- 
diately or gradually, perfected ; an undisputed, indisputable code of 
laws, universally applicable—to which the artist might go for guidance, 
and the critic for authority, and the importance of even a single caput 
in the code—should make the smallest attempt welcome, and entitle it 
to tender usage. But attempts are more to be desired than hoped for; 
the labourer’s reward is of fame only, whose wreaths are not golden 
wreaths, and wlio coquettishly distributes tlem such as they are. 

In a lower degree, still, attempts towards the detection of some one 
or two pripciples in limited portions of art, claim a diminished con- 
sideration. They may be of advantage; trutlis (of less value, indeed, 
because limited in application, yet of some value) may be, though not 
perhaps discovered, at least promulgated ; and, at the worst, if the 
attempts be full of error—yet if of sufficient importance to excite atten- 
tion—they lead to their own refutation, and to the clearing away of just 
so much rubbish tliat might, perhaps, at some time or other impede the 
workman. And in the course of the investigation trains of thouglit may 
be suggested, pursuing which (for of a spark comes the fire) the artist 
may escape out of the labyrinth of tangled technicalities and perplexity 
of indifferent details which now smother many a large genius in infancy, 
that, but for them, had betaken itself to the great schoolmaster in art, 
Nature, and had educated and unfolded itself to the strength of a full 
man. St is impossible to avoid acknowledging that neither in the works 
of modern artists nor the opinions of modern critics generally, is there 
any evidence that much thought has been“expended on their labours, or 
that any considerable knowledge has been acquired by either of the 
great foundations of their craft. They are practical wailings over the 
absence of the philosophical director, and even no acquaintance can be 
discovered in them with ‘these generalities, which belong to their own 
particular province. 

Thus much, for warding off the strokes of censure from tlie following 
comparison of the two arts, sculpture and architecture, as they are con- 
cerned in the embodying of the beautiful. It must be observed that the 
useful is set aside as not concerned with the work (the Nelson memo- 
rial) which suggests these remarks ; and that by beauty is always intended 
the abstract, most exalted, and purest: it is not used in that unlimited 
manner by which, in common speech, it represents every quality, from 
deformity upwards. 

Beauty, then, in art cannot exist, independently of imitation. The 
object of imitation is Nature—1st, in order animate ; 2nd, inanimate : 
considering art as merely imitative ; the most excellent imitation of the 
highest class constitutes the most perfect work. Thus the perfect 
imitation of a man is a superior work to the perfect imitation of a tree. 

Sculpture imitates tlie first and most excellent class, and is therefore 
superior to that which imitates the second—viz., inanimate nature ; but 
where is this last to be found? Has any artist copied atree, or a moun- 
tain (unless the pyramids be feeble copies), or the sea (unless the molten 
sea of Solomon, which we may imagine was no very wonderful work) ? 
Imitation, then, would seem to be confined to sculpture ; and if beauty 
cannot exist independent of imitation, beauty must be allowed to be 
contined to sculpture. Architecture, then, is not an imitative art, but 
ranks lower ; and, adhering to the first concession, beauty is wanting 
to architecture. And so long as the beautiful is regarded as the end of 
art, architecture is a much inferier art to sculpture. Buildings are 
chiefly for habitation, either of gods or men; they are temples or 
houses, The Druidical gods inhabited—that is, their temples were 
sometimes—trees ; and could man roost on branches, as fowl do, his 
wrought house might be the imitation of a tree, if real trees should fail, 
or be inconvenient. ‘Chen architecture would be lifted up into the 
ranks of the imitative arts, and would be inferior to sculpture only as 
its model would be of a lower class. As it is, man's house is a pro- 
tection from weather and assault; and these are the prior objects in 
its construction. The best adapted form to secure these objects being 
determined, it remains to bring into the work as much beauty as can be 


admitted, without prejudice to the objects. Here, then, the architec 
flies to nature for a model ; and in proportion to the amount of 
imitation brought into his work, would be the amount of beauty. By 
again nature fails him ; as he finds no model for bis whole work, » 
neither can he for its parts. Unless we allow that columns are imit. 
tions of human form, and certain parts of Gothic architecture imitations 
of groves of trees—which, the resemblance being so slight, it would be 
hard to do. Not allowing these, and setting aside those ornaments, bor. 
rowed from sculpture, which are inartificial additions to the architertun! 
design, do not assist, even feiguedly, in the carrying ont of the desim, 
and which, therefore, do not belong properly to architecture, there 
is, neither in the whole work of the architect, nor in its parts, imitation ; 
and therefore the beautiful does not at all enter into it, either ss a whok 
or in detail ; and the workman would seem to have nothing for it b; 
to fall back upon utility and perfect his work to that end. Something, 
however, may be attempted beyond ; a compromise may be madebetwee 
utility and beauty—beauty conceding a great deal, and utility alittle, A 
certain sort of imitation there may be, not of actual models, but of de 
principles discoverable in them. The ingredients and sources of beauty 
in nature's models may be searehed for, and if any can be found that are 
independent of adaptation, these may be breught into architecture, and 
the artist may endeavour to develop them in his work. Thus the pro. 
portions of height to breadth, found in the most perfect models furnished 
by nature to the imitative arts, might be, and most probably wer, 
applied by the earlier architects to those parts of their work whid 
admitted of it. Thus they may have applied to the Doric column the 

neral proportions found in men, animals, or tree-trunks remarkable 
or strength, as that order is intended to express strength. The thin- 
ness of the doric may have been founded on the slighter form of woma, 
that order expressing grace ; sublimity is connected with size, chiefy 
height; breadth adds more to strength. With these faint conceptions 
ind imperfectly settled principles the architect goes to his work, without 
a model, and therefore without a test—the uncertain. workman of hs 
own uncertain speculations, Hence the variety of opinions MN the 
best instructed and most capable artists, the changing nature of the 
standard; viz., the succeeding orders. 

So much for sculpture and architecture; art being regarded as merely 
imitative. But there is yet something beyond, which raises art toa 
gher rank than ae sone ever could ; that so the cone 
the proper regions of poetry : for true poetry, whether it lm its er- 
mad cha im language or form, or whatsoever, is the conceiving, and 
making of a work superior to its model, and is not the creating ofa 
work after no model. Imitation is the basis, and is never in the mot 
exalted works of poetry dispensed with. Genius is of an higher order, 
as it carries out its model nearer to a perfect ideal excellence. Thus, 
in men, may be detected the initiative of moral perfection : the imi 
tion that expresses this, is an inferior work of art—poetry will concre 
and express moral qualities of an higher order than those that an 
found in any model; and will be more exalted as it climbs higher 
towards their perfection. Sculpture and architecture deal with fom, 
and form is either the subject or the means; it is either final or medi, 
When final—when form is regarded for itself alone—the question 
arises, Can there be any thing beyond imitation ? Can forme be crested 
like those to which the sense has been accustomed, yet yielding 4 
superior satisfaction to the sense? If the sense be thus le, we 
see not why new forms without model should not also satisfy it, and 
then architecture would stand on the same level with sculpture The 
examination of this question would lead to others; such as, 
there be in the organs of man an inherent adaptiveness to beauty, o 
ony an acquired ? whether beauty is self-existent or d 
so forth : to which, perhaps, there never eould be certain satisfactory 
answers. It will be more safe to assume that form cannot be created 
nor amended, but imitated, when it is regarded as an end ; but when s 
a means, when it is the expression of faculties, as the instinctive 
the reasoning, then art uses it, and, using it, thereby enables itself 0 
advance beyond imitation, and becomes creative ; for all faculties are 
imperfect, in the best models. These can be conceived the perfection! ' 
the faculties—and it is possible to express, by form, that perfecit. 
which, yet not being expressed in any known form, the artist canc 
express by imitating, but may by creating. Here then scul 
surpasses itself and architecture. Granting to the latter ing: 
that, up to this point it has gone hand in handfwith sculpture, that there 
is in it an equal capacity to satisfy the sense; at least, nov, i 
halts and drops behind. Sculpture is at work with the highest d pee 
Epic: form is no longer presented to the eye, but tbe soul to the 
soul; and now also it becomes important as an instrument in the hardi 
of the state, with which the state may work powerfully ; for the whole 
mass of sympathies, good and bad, are within its influence, Mest wd 
mora] excellence or 


epravity are - beacons bt 
good, or for ill. pravity ever-present models or 
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Theconclusien to which we have come then, is—That sculpture makes 
its highest effort when it strives to express moral or mental perfection ; 
and then is in the highest regions of poetry : that therefrom it falls 
gradually, and through many stages, down to mere imitation ; and thence 
still continues to from excellent to the most worthless objects. 
That probably in its lowest, certainly in its highest, exertion, it is 
superior te architecture; and both as a poetical and political servant 
much more worthy. 

But utility backs architecture. Now utility isimperial, and mnst first 
be consulted : however, there is a limit toher territory ; stepping beyond 
which, she becomes an aggressor, and should be strenuously driven 
back. Inno matter whatsoever connected with arj, should utility be 
allowed to interfere, if she have no just claim to concern herself with 
it. She should never be permitted to approach beauty, for she is the 
natural enemy of beauty, and has such spite against her, as that, whenever 
she can get near enough she scratches, and pinches, and bruises her, till 
she is next to death; and if thenceforth beauty live at all, she is so 
distorted and deformed as that one can scarcely recognise her. A limb 
here gone, and a feature there, or the back entirely broken. When 
architecture, therefore, who is the servant of utility, can make good 
her claim to meddle, there is no nee for it, but to let her meddle, and 
to eurse her for a busy-body ; but if she can support no claim, she 
should be carefully put out of the way. 

The application of these remarks to the Nelson memorial is easy. 
The first thing to be desired, is t imitation ; after that, excellence 
of model ; and if the poetical step can be taken beyond, so much the 
better. Then follows the question — What claim can architecture put 
ia to meddle? Can it be useful in any way? It will deform the 
work much : can it do any great service in compensation? The only 
one that suggests itself, is this — that it will protect the delicate ma- 
terial, the only material fit for sculpture to make its highest attempts 
upon, from the hard usage of our climate. If that service be allowed as 
n , architecture may be permitted to render it ; but then in the 
least officious, and most unpretending manner. A plain, though as 
fair-proportioned as possible, temple may cover the marble piece of 
sculpture ; such as shall not draw attentien from, but rather lead it to, 
the faror group within, and as may harmonise with its meaning. But 
if the accepting of this service at the hands of architecture be reluctant, 
how shall its interference be endured, when it is in no way useful; a 
building answering no useful pu ,isa sort of deformity without 
MORI excuse And can such be a fit work for a testimonial to 
Nelson? And if not a whole building, how infinitely less a part ?— 
a columm fer instance. What cau be more absurd, if there be any 
truth in what has been herein before said, than the selecting of a frag- 
ment. One, well in its place, unmeaning and absurd out of it ; whic’ 
is shaped to fit to its place, and is therein perhaps ornamental, but is 
unshapely anywhere else ; which moreover, either really or feignedly, 
answers a purpose in its place, none out of its place. column apart 
from its pediment is like a leg apart from its body; and is as ridiculous 
ae alone as a leg would appear, which should run about by 


As an excuse for appending the column to a building, the pedi- 
ment is thrown out; which overhanging seems to require support. 
For the purpose of support it is well, and the proportions of the column 
may be as perfect, in the diferent orders, as it is possible for them to 
be; but they have been fixed with a reference to the building the 
column is attached to, the pediment it supports, and perhaps to the 
grouping of several. But is it not absurd to take it away from its pedi- 
ment, and set it up solitary, naked, its proportions undeveloped by any 
attendant thing: an imitation of nothing, therefore not beautiful in its- 
self; connected with nothing, therefore contributing nothing to the 
ornament of anything ;—properly a support, yet bearing nothing, except, 
in some instances, a piece of sculpture—that is, the imitation of man's 
form ; an imitation addressing itself to the eye, yet perched far beyond 
the eye's reach, where a chimney-pot would almost serve as well. As 
an apparent remedy for the ri piniet of a single column, some 
heve carved bas-reliefs, winding their weary way gradually up to it 
top, as if in contemplation of advance of science, which should 
furnish man with wings, and enable him to flutter in air and whirl 
about the sculpture for examining it. Till that shall happen, all the 
bas-relief are effectually thrown away, that are placed beyond the first 
row ot two. Who buta Low irsee ben ? Why not justchip the stone, 
in the way the street pavement is chipped ? That would answer quite as 
well as the bas-reliefs, and the spectator would not be vexed with the 
Bever ified desire of seeing what all the carving is about up in 
the air. There bas been one step further in absurdity—the casting of 
the column and reliefa in bronze, oe in stone is obscure 
ronga wit eke eee ale wretched thing in the Place 
M Why, when form (sculptured form) is at any distance 
from the eye, it loses distinction (ie. in the case of bes-reliets) ; the 


forms are confounded with the back-ground; therefore the figures 
in the metopes ofthe Parthenon were distinguished by painting the back- 
ground blue: and the Athenians in that, showed that they knew what 
they were about. They never placed the forms they had sculptured 
out of sight, or even so placed them that they should te in 
the least indistinct. The worst instructed among them would have 
cracked his sides with laughter to have seen the Duke of York perched 
up in the clouds. Had the Duke heen a bird, his position there would 
not have been ridiculous, but only useless—useless hecause we should 
desire to examine him, his shape, feathers, and so forth ; but up there, 
tail, claws, beak, would have been all alike, and no one would be able 
to say, if he was looking at a bird or a tortoise. Perhaps the artist was 
enamoured of the Duke's title of Highness, and would in his work sym- 
bolise it; or that he desired to panegyrise the Duke, and signify the 
mounting of his soul to Heaven: so that, with the contrary purpose, 
with a wish to satirise and condemn, he would have set his sculpture at 
the bottom of a hole as deep as the present column is high, whereby 
the descent of the soul should be designed. 

The column, and the piece of sculpture together, as a work, is ridi- 
culous—it is contended. The column, as the principal (having the 
sculpture as a mere appendage), is equally ridiculous; and its selection 
betrays ignorance of the great purposes of art. The sculpture, as the 
principal, were well; the column, as an appendage to it, ornamental or 
useful, still more ridiculous than when a principal. And the sculpture 
being raised by it far beyond the reach of examination, the whole werk 
is both beneath and beyond observation. W. 


ON THE PUBLIC BUILDINGS OF THE ANCIENTS. 
By J. Fusnina Tarr. 


The use of immense blocks of stone for the formation of public 
buildings, temples, and monuments, has from the times of remote an- 
tiquity been ever considered as an honourable testimonial of the per- 
severance and labour of those who erected them, and as a proof that 
they not only built for the purposes of present use, and ornament, 
but also for the benefit and instruction of posterity. Had the 
Fey tians, tlle Greeks, or the Romans even, constructed their great 
public works with blocks of stone of no larger size than those which 
we are in the habit of employing for ours, it would inevitably have 
followed, that in the many irruptions of barbarian nations, which 
desolated those countries in their decline, and whose principal object, 
next to the all-predominant ome of plunder, was to destroy and elface 
to the utermost of their power every work of art, and evidence that a 
people wiser and more celebrated than themselves had existed, 
those splendid remains, which defied their utmoat efforts, and are still 
the glory of their respective places, and the admiration of all who 
behold them, would have been swept away from the face of the earth 
and their very names have perished with their existence—and the 
traveller and scholar of the present day would have found as much 
classic pleasure in wandering over the steppes of Tartary, or the vast 
wilds of Siberia, as he would in visiting the spots where Athens,’ 
Thebes, and Palmyra stood—besides a host of other names equally 
celebrated in history, and have gaxed upon the place where the Eternal 
City stood, with no greater degree of interest than he now does upon 
the site of Babylon, 

And yet that vast mis-shapen heap was once the mightiest and proud- 
est city the world ever saw, and the boast of all antiquity. Her walls, 
which were three days’ journey in circumference, and whereon six 
chariots could drive abreast! So colossal are her temples and palaces 
stated to have been by the ancient historians, that they are considered 
by many as utterly unworthy of belief ; and thus likewise would the 
accounts of the great temples of Carnac and Luxor have been 
received, did they not remain to this day in an almost perfect state, 
to attest their own magnificent and gigantic proportions. These edi- 
fices are coeval with Babylon; so are the Pyramids of Cairo and the 
walls of Balbec ; on the summit of the former of which are stones 
eighteen feet square, and in the latter of sixty feet in length; upon 
which, as the wild and simple Arab pauses in his rapid career to look 
on these enormous masses, he exclaims with wonder, that he beholds 
the works of the giants of old times! 

And why have these buildings survived a city whose structures 
excelled theirs? Because she, like a selfish spendthrift, thought only 
of present show, and constructed her edifices of materials which would 
not stand the wrecks of time and barbarians wrath—while they, built 
of materials which needed not the aid of cement, which scorned even 
fire itself ; they built for posterity—and it has done them justice. The 
efforts of the to destroy one of the Pyramids were tremen- 
dous, and incessant, until their engineers were forced to give up the 
attempt as impracticable, and retire in disgrace from the unworthy 
attempt to mar what they could not make, 
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The Greeks, who stand unrivalled for grace and beauty of design, 
did not let this important principle of the durability of their structures 
escape them, as may be seen by tlie size of the stones used in all their 
public buildings, and particularly at the Acropolis and at Paestum, 
although they fall far short of those used by their predecessors the 
É Perobane y while the Romans, who followed up the pe but 

(unlike their usual custom) in a lesser degree, are still very far our 
superiors ; and we find by examining the remains which these nations 
aud others have left us, that according as the component stones are 
large or small so are the bulldings in a greater or a lesser state of pre- 
servation. 


The Romans, however, showed the high estimation in which they 
held the principle, by the transportation to their own capital, of some 
of the gigantic Egyptian Obelisks and Sphynxes ; a work of itself of 
great labour, and almost equalling that of the original erections. 


But the transporting and using of immense masses is not confined 
solely to the ancients, for we find that most of the modern European 
nations have to boast of at least one proof of their endeavours in 
this respect. The small Italian states are, perhaps, the most fertile in 
these ; in many instances, however, they have trenched a little on the 

roperty of their forefathers. The statue of the Apostles, on St. 
Peter's, are, it is well known, eighteen feet high. The Russians have 
the famous rock for the equestrian statue of the Czar, Peter the Great, 
brought there with enormous labour by command of the Emprese 
Catherine, and which was very injudiciously curtailed of its dimensions 
after its removal by the sculptor, much to her annoyance. The French 
have been improving in this respect lately, and have also transported 
one of the celebrated obelisks, presented to them by the Pacha, 
and which at present adorns the Place de la Concorde, at Paris. That 
which is said to have been given to us at the same time, lies neglected. 
Even the little Corsican town of Ajaccio can now boast of one of its 
own erection, whose weight exceeds 1,200,000 lbs., or 595 tons, in 
honour of Napoleon, who was born there. 


But we! In two thousand pe the question may be iterated. 
* The Greeks we know, and the qptians we know—but who are ye? 
Where are your monuments?" It will avail our descendants but 
little to point at the unhewn stones on Salisbury Plain, and cry, 
* these are our fathers’ works!" Let us redeem our character. Some 
great national buildings and monuments are now about to be com- 
menced, and it will be strange if, with the very superior mechanical 
advantages we possess in the powers of steam and facilities of trans- 
portation, we do not at least rival, or approach, some of the great works 
which other nations have to point as the labour of themselves or their 
ancestors. The principal expense of conveying blocks of stone from 
the north of En to the eapital would be that of removing them 
from the quarry to the nearest railway station. Why, for instance, 
might not the sqm for the equestrian statue of the Duke of 
Wellington in the city be composed of one block, and brought in 
this way? 

There are three other great works about to be commenced, and it is 
earnestly to be hoped that the nature, size, and durability of the mate- 
rial to be used in their construction will not be unworthy of buildings 
to decorate the capital city of so great an empire as this. Of the evil 
of not paying proper attention to this, sufficient evidence may be had 
by witnessing the great and expensive repairs which have been called 
for of late years at Oxford, on their colleges, where, in many instances, 
they had been almost on the verge of ruins; and this may be mainly 
attributable to the smallness of the stones used in their construction, 
inasmuch as they leave the weather to act on so many interstices, and 
thereby iin the decomposition ín a tenfold degree. Few are 
hardy enough to ine that the monument at London-bridge will 
last the time the Trajan column has—and yet it is the work of 
perhaps a prenter architect-—but must perish for want of this important 
point not ving been attended to. And thus it is with all our build- 
ings—they are for the present ornament, and the future is left un- 
heeded. Almost the qu aem at durability ren to be that 
nondescript affair which been erected on the Calton-hill, at Edin- 
burgh, and which is called the National Monument. 


Before leaving the subject I may remark as an extraordipary circum- 
stance, that in no case do the Egyptian delineations represent their 
monuments or the erection of them ;—we have them in war, in trie 
umph, at feasts, at their trades, at their apiceltural pursuits, and at 
their burial processions, but no where in this branch ; thereby leaving 
us quie uninformed as to the manner in which a people, apparently 
with so few mechanical powers, have yet been able to surpass all who 
have suoceeded them. 


ARCHITECTURE, ROYAL ACADEMY. 


The contents of the architectural room this year certainly does 
not indicate much enterprise with respect to new buildings, nor 
much diligence on the part of the profession; so far from it, that, 
taking the exhibition as a sort of thermometer, activity and 
scarcely rise to lukewarm. "The absence of many who have been in 
the habit of exhibiting, may in some degree be accounted for by the 
competition for the Nelson monument, and the approaching one for 
the Royal Exchange; yet, although that circumstance may be so 
explained, we are still at a loss to understand wherefore so largea 
proportion of the drawings that have been sent should be so very 
Lia veda in quality —some so disreputable to our architectural taste, 
supposing that the annual exhibitions afford ay T 
which to judge it—as they certainly ought to do. When we 
at some of the things here hung up we cannot but feel curious to 
ascertain, were it possible, what degree of demerit, we might say of 
actual vileness, is requisite in order to exclude a design. On no 
account ought there to be such facility of admission ; for although it 
may look, atthe first glance, very much likeextreme liberality and good 
nature, it argues not only indifference but almost contempt for architec- 
ture, on the part of the Academy. It seems (provided it can but keep 
up the averagerespectabilityin the department of painting, and secure 
one or two stars among the pictures,) the Academy care not one straw 
how bad the architectural part a£ their exhibition may be. It 
would be infinitely more generous in them, were the R.A.s to ex- 
clude architectura] drawings altogether. It does not, however, 
e xactly follow that the architects are much to be pitied, seeing that 
they tamely suffer matters to take such course, without doing any- 
thing to support the credit of their own body. Is it to be supposed 
that people can be blind to the “ damning fact,” that, so far from the 
exhibitions having displayed any advancement in architectural taste, 
since the profession has acquired for itself a certain position and 
authority by the establishment of the Royal Institute, it re 
rapidly, if we are to judge by what we are allowed to behold at the 
Academy. It is possible that its exhibitions may be no criterion at 
all; yet, unless some other be afforded them, the public can hardly 
help taking them to be such. Why, we ask, do not the profession 

ily set their shoulders to the wheel at once, and extricate them- 
selves from “ the slough of despond,” in which they are now stick- 
ing, on the north side of Trafalgar-square? They may be assured 
that the painters will not oppose their withdrawing from their 
premises, and establishing an annual exhibition of their own; which, 
it is scarcely nece to observe, ought to be very di y 
managed. Instead of glaringly, not to say preposterously, coloured 
drawings—frequently, too, of subjects quite insignificant or worse than 
insignifeant in polnt of design—we might then hope to behold ex. 
hibitions in which every branch of architectural design would be 
brought forward in such manner as would tend to promote it. If 
architects cannot see all this, they are greatly to be pitied; but if 
seeing it they do not care to make any exertion to vindicate them- 
selves in the eyes of the public, we may spare our pity, for it would 
be only thrown away upon them. 

Theseare confoundedly splenetic remarks !— Very true; wetherefore 
regret that circumstances should justify them. At the same time, 
the great inferiority of the present exhibition of architecture as a 
whole, does not at all affect the merit of those drawings which form 
an exception. It is possible, too, that several which we sbould 
have placed among these latter, have escaped our notice; because, 
as every one well knows, a great many are so hung, that they can. 
not be perceived at all, unless diligently sought out for by the 
catalogue, and when found out may scarcely be discernible. In fact, 
if worth looking at at all, architectural drawings require to be sub- 
mitted to close epeetan, for without that, little more than the 
general forms and c ter can be understood ; and if good designs 
are put where they cannot be seen without a ladder or pair of 
to get up to them, so much the worse, for there are plenty whieh can 
be seen that might Tos be fancied to be interesting had we not 
seen them at all. d it may be observed, that there isa difference 
between merely hanging up and exhibiting, although, in the voes- 
bulary of the Royal Academy, they have precisely the same m 4 

But commençons ; and we will therefore turn at once to No. I 
“The Staircase of Goldsmiths’ Hall,” P. Hardwick, an . 
executed drawing, and architectural subject of considerable 
ye rather indifferently hung, being too low, though not a small 

rawing, to be viewed properly. This is one of the very few interiors 
exhibited this 
been the first both as a picture and a desi 
to a secon rank by Owen Jones’ " View of the Alcove at the 
upper end of the Hall of the Two Sisters inthe Alhambra” Well 
does this performance deserve the epithet splendid, for. arelitectare 


r, and on any other occasion would probably have 
Dt : although now reduced 
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has scarcely ever achieved anything more elaborate and gorgeous 
than the interior of the edifice of which we are here presented with 
a specimen. Yet, gorgeous as are the elements of this style of 
decoration, it is so far from being deficient in harmony that even its 
multiple variety resolves itself into a unity of expression. Pro- 
digious must have been the labour of such performance —scareely 
less prodigious must be the enthusiasm which prompted its author 
to en init. Still, though thus far disposed to award him un- 
ualifted commendation for his exertions, we must remark that we 
uld have been better pleased with his work upon the whole, had the 
general effect been less hard. Besides which, the merit of the draw- 
ing as a work of art, is greatly impaired by gold itself being made 
use of instead of the effect of gilding being produced by colour. 
Hence, although there can be no mistake asto what is intended for 
ilding, the brilliancy and sparkle of it are quite lost, the metallic 
ustre showing itself only ns the eye happens to catch the surface in 
8 particular direction, Actual gilding 1s allowable enough in mere 
patterns of demil, because there it cannot possibly be expressed by 
colour alone; for instance, such a subject as No. 1131 (the «North side 
of the Gilt Room Holland House,” by J. C. Richardson), which is a 
mere elevation; but when applied to what pretend to be pictures, it 
becomes quite contradictory to artist-like treatment. That all the 
effect of gilding is attainable cven in water-colour drawings, would 
be sufficiently proved by Zanth’s interior of the Chapel Royal at 
Palermo, the Cathedral of Mopreale, &c., exhibited last year at 
the institute; and which, though possessing greater breadth of effect, 
were still more highly finished than this drawing by Mr. Jones. 

There are one or two other interiors, yet so utterly insignificant 
and devoid of merit as drawings, as to be rather injurious t not 
to the exhibition, since the titles of them in the alata e serve only 
to excite expectations that are miserably disappointed by the things 
themselves. Wretched as is the taste shown in the “ Library at 
Strawberry Hill which forms the subject of No. 1156, still an 
artist might have conferred on it some pictorial value; instead of 
which its want of beauty is here rendered itive ugliness. Again, 
when we look at No. 1193, *' Interno della Basilica di S. Pietro,” 
we are almost bewildered, and ask ourselves how it is possible that 
such trumpery and paltriness, such utter insignificance as are there 
manifested, can be received as a representation of the Roman 
Basilica, which with all its gross vices and defects, is at least magni- 
ficent. This drawing has, moreover, not the slightest pretension to 
novelty of subject, the only thing that could have excused its utter 
want of merit in all other respects. Such excuse, however, does 
exist for No. 1211, “ Perspective of the Interior of the Church of the 
Madeleine at Paris, from actual measurement," by C. J. Pierce. 
We cannot contradict this drawing's being e from actual 
measurement; but we may be allowed to question the veiy of 
actual measurement, if it is to give us such perspective as here 
makes the skylight of the central dome in a plane inclined to that of 
the picture? Either measurement or perspective, perhaps both, 
are Dotoriously at fault here. In other respects, too, the drawing 
evidently does not do justice to the subject; therefote the most that 
can be said in its favour, is that it serves to convey some idea of the 
design and style of decoration of the building itself, which is not 
without richness in its general character. 

Other interiors there are none; not a single original design of the 
kind—for that from Goldsmiths’ Hall ly answers to such 
character, being a view of an executed design, not an idea that 
remains to be embodied. How it happens that there are invariably 
so exceedingly few subjects of this class, either designs or views, we 
are so far from being able to explain that we cannot even conjecture 
for when we consider the vast scope they afford, the variety an 

of which they admit, the abstinence manifested with regard to 

es only all the more unaccountable. We may, indeed, 
at one or two durius gea of which is that they require some- 
thing more than that kind of putting parte together by which an 
elevation may be concocted out of architectural points. 


novel 
them 


e may 


perhaps think that if subjects ofthis class are so rare, it is because 
there are very few opportunities for interior display, either on a 
j e, or demanding superior quality. It 


Superior may be so; but 
then how are we to &ccount for the exceeding strange: out-of the. 
way, and impraeticable designs, of which there are not a few in 
almost every exhibition—senate houses, palaces, mausoleums, and 
other things of that sort; and which are besides seldom better than 
architectural bombast—the most common-place ideas wrapped up,is 
extravagant pretension ? 

No. 1170, “Elevation of the principal Front of a design for $ 
College,” by W. Nield, is an affair of the sort; and No. 1205, termed 
(we do not understand why), “A horizontal Section of a design fot 
a Museum,” is another;jee museum with the dome of St. Paul’s 


ther 
raised upog i! The more lavish exaggeration then real grandeut 
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and richness manifested in designs of this class, becomes quite pre- 
posterous when compared with the parsimony which marks those 
intended for actus] execution Hardly can they be said to have sy 
value even as mere studies, because they evidently set at defiance 
idea of practicability; whereas the object of studies ought to be to 
show how charater and effect may be infused into the simplest ele- 
ments. The joxtaposition of the drawings, No. 1169 and 1170, is no 
doubt entirely accidental, but it serves to convince us of the prodi- 

ious difference between the romance and the reality of architecture ; 
or while Mr. Nield's is one mass of carving and sculpture, Mr. 
Railton’s “Residence now erecting at Ripontfor the Bishop of the 
Diocese,” is so very homely and unpretending a building, that, 
unless informed by the catalogue, no one would suspect it to be in- 
tended for an episcopal palace. Yet, though its extreme plainness 
might be exacted by rigorous economy, it was not economy that 
prevented the architect from imparting to it more nobleness and 
more character—it excluded neither variety of outline nor piquancy 
of expression; whereas there is nothing whatever either in the con- 
ception or treatment that indicates any ability on the part of the 
architect. On the contrary, even as a mere house—one that might 
have served well enough in the days of Gothic Wyattism, it looks as 
if merely set down in a field. 

Angels and ministers of e defendus! Oh Royal Academy! 
Oh poor architecture! to what pass must you both become, when we 
are permitted to behold such an enormity as No. 1179. ** The Ship, 
Torbay Tavern,” (situate at the corner of the new street, and t 
Greenwich Pier, as erected from the design of Mr. Thomas Finden, 
by G. Mayhew! Besides Mr. G. Mayhew, no one would hare set 
down to make the likeness of such a design. 

After that drawing it is vy cad refreshing to look at No. 1913 
* Eagle Tavern, City-road," by P. S. Paunet; which independently 
of such comparison, is really not without considerable merit ; in fact 
in much better taste than many things, on the side of which the supe- 
riority ought to lie; but if we mistake not, there are one or two 
minor differences between this drawing and the building itself. 
Well, at length we are come to a tuming, and have lighted upon 
something we are di d to commend. We cannot bestow any 
compliment on No. 1089, “Design the Entrance Front to the &. 
Ethelburga Society Charity Schools,” by W. Grellier, but willing] 
admit that he has shown some 2T in No. 1091, “The Noti 
Wing of the Tilers’ and Bricklayers’ pc pc Almhouses, Ball's 
Pond," which as here represented, although very plain and humble 
as to style, possesses much propriety of character, and picturesque- 
ness of effect; at the same time we question whether the building 
itself will produce anything like the effect given to it in this richly 
coloured drawing ; it bemg not at all unlikely that what is here 
rendered attractive, may in reslity have a poor appearance in the 
building itself. Nos. 1106 and 7, “ The West of London and West 
minster Cemetry, Earl's Court,” by B. Baud, is more striking at the 
first view than it is satisfactory when it comes to be inspected. The 
general a: ent,and plan, which bear some similarity to an 
ancient hipposrome, are well calculated for architectural effect, but 
the style itself, and the design of the elevation, are poor. We may 
here notice Allom's model of a design for the same purpose in the 
Italian style, consisting of three chapels placed upon a terrace, and 
connected by open arcades, enclosing three sides of & court, at the 
inner angles of whicb,lare towers rising above the other buildings. 
The whole is well combined, and forms a rich architectural group, 
the picturesqueness of which is considerably enhanced by the por- 
ticoes of the two lesser chapels being turned towards the court, So as 
to face each other, and show themselves in flank, while the larger 
one of the central chapel is ‘seen in front. This design we should 
conceive, would be more economic than the one which it seems has 
been adopted; because although the buildings themselves are more 
rich, they do net extend ever so much space. We perceive by the 
catalogue there is a third design for the same purpose, No. 1134, by 
H. Case; but having overlooked it can say nothing at present as to 
its merits. Another subject of the same kind, and very similar in 
style, though different ia composition, is No, 1261, 'Inten ed Chapels 
at the Rochester and Chatham General Cemetery,” H. E. Kendall. 
This has a lofty Italian tower in the centre, with an arcade extending 
on either hand from it to one ofthe chapels. No. 1186, “ Peasmorsh, 
Sussex, now erecting for Dr. Buckland," W. S. Donthorn, is one of 
the best designs of its class in the room. The next No. 1187, 
* Design for the facade of a Chapel in the style practised by the 
seholars of Giotto, in U Kaly; intended to illustrate the poly- 
chromatic, decoratioh of the end of the 14th cen W. Dyee, 
is carefully executed, and owing to the singularity of its subject, a 
rather striking drawing, but being merely an elevation without back- 
ground, it does not enable us to judge of the actual effect attending 
euch moda of decoration. 
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No. 1210, “ Design for a public building at Rugby,” T. L. Donald- 
son, is clever both as a drawing, and as a specimen of the style 
adopted, namely the Tudor. No. 1250, “ The office of the Monmonth- 
shire Merlin, now erecting at Newport, Monmouthshire,” E. B. Lamb, 
is a design of more than ordinary merit—a very happy and tasteful 
application of the better Italian style; and aithous sober in point 
Ki decoration, piquant and rich in effect, the style being treated 
with great ability and feeling. It is indeed very much superior to 
any thing of the kind, or we may say to any thing on the same scale 
in the metropolis. Nearly the same may be said of No. 1122, 
“Design fora Chapel proposed [to be erected at Buxton,” by the 
same architect, which although very different in style, the funde 
consisting of a Grecian lonic portico, is stamped by considerable 
originality, and "rs freedom and spirit both in the general ideas 

details, which our builders of porticoes would do well to en- 
deavour to emulate, instead of hashing up the prints of Stuart’s 
Athens till we absolutely nauseate them. Instead of the usual 
string of columns before a wall, we have here depth of portico and 
inner columns, which occasion a variety in the perspective appear- 
ance of the most delightful kind. This and the other design are 
two of the redeeming points in the exhibition; nor is it the least 
of their merit that they prove how much may be accomplished within 
8 very moderate compass. 

Donaldson, Lamb, Fowler, and Kendall, are the only members of 
tlie Institute, we believe, who have contributed towards the present 
exhibition. The Professor of Architecture himself has not sent a 
single drawing. Of the other two architect-academicians, Sir R. 
Smirke takes care to keep safe out of the way of criticism by never 
sending any fing, and had Sir J. Wyatville this year followed his 
example, neither he nor any one else would have been very great 
losers, for his three drawings of parts of Windsor Castle, do not 

.excite any great expectations with regard to the publication, for 
which we are informed they are intended. By Gandy there is not 
even & single drawing, though he has almost invariably exhibited 
one or more every season until now. We hope that 1 will, if it 
should not prove more prolific than poor T has done, for in regard 
to number there are enough or more than enough of things hung 
upon the walls—produce more that is of higher quality. We 
hope to see the same proportion of good und bad, only quite reversed, 
the bad bearing the same ratio to the good, that the good now does 
to the bad; and with this wish for its better success, we take our 
leave of the exhibition. 


THE ROYAL EXCHANGE. 


Sir,—As there is no reasen to suppose that the dispute between the 
Government and tle Gresham Committee arose from a desire in 
either gery to secure the patronage for another job, it is fair to con- 
clude that both parties were desirous that the New Royal Exchan 
should be built in a style worthy of the object, particularly as the 
Gresham Committee are merely trustees, and the public are to be taxed 
to the amount of £150,000 for the approaches. 

It seems that the committee of the House of Commons either 
omitted to make their intentions clear, or the Act of Parliament was 
Not quite so intelligible as an Act of Parliament ought tobe. But there 
is an end to the dispute, and the Gresham Committee have invited 
architects who wish to compete for the design to pay them one pound 
for their instructions. The sum is paltry, and no reasonable excuse 
can be made for the exaction. It has been the practice with 
auctioneers, when about to sell property which has excited public 
curiosity, to sell their catalogues, as a tax on the curiosity of those who 
had no intention of purchasing. But no such restriction could be 
ee in this case, because they might have required the name and 
address of the parties applying for the instructions ; and it would be 
but anact of justice to return the pound to the unsuccessful competitors, 
As I have borne my share in competitions, and do not mean to compete 
again, I trust I shall be excused for inviting those who may, to take the 
proper precautions, before it is too late, to secure them a fair and com- 
petent tribunal. Conditions were sold by the Government, and broke, 
which I have proved in my letter to Lon Duncannon ; designs for the 
Post-office have been selected for premiums, and afterwards rejected, 
and another design adopted, bearing a strong resemblance to one of tlie 
designs to which no premium was awarded, which I have made known 
in my letter to Lord Melbourne; and the transactions relative to the 
Nelson Testimonial have placed three talented artistsin the disagreeable 
seg of receiving premiums out of a subscription for designs which 

ve been pronounced useless. 

Of what use, then, would the most explicit instructions be, or the 
meet peremptory conditions as to modes of drawing—points of per- 
spective and uniformity ef scale, if they should be dude by the 
judges To prevent this evil, I would respectfully suggest that the com- 


' consolation for their inactivity when the 


petitors appoint by ballot one judge, the Gresham Committee another, 
and the city of London a third. The designs should all be exhibited 
to public view ; the three judges should afterwards select three desi 
to be referred to a person appointed by the Crown, wliose opinion 
should be final. 

A more public exhibition would not protect the competitors against 
favouritism and partiality. As it is possible that the public press might 
be misled by the opinions of those to wliom their architectural department 
may be confided, of wliose names we should be ignorant, and conse 
quently incapable of knowing the degree of credit to which their opinions 
are entitled. 

Dr. Johnson, in exposing the Blackfriars Bridge job, which lai, 
under the pretence of a preference to an elliptic arch, been made the 
means of introducing a favourite, makes the following observations :— 

* Those who are acquainted with the mathematical principles of 
architecture are not many, and yet fewer are they who will upon any 
single occasion endure any laborious stretch of thought, or harrass their 
minds with unaccustomed investigations. * © If ib opposition to 
the arguments, and in defiance at once of right reason and general 
authority, a design should at last be chosen, what will the world be- 
lieve than that some other motive than reason influenced the determi- 
nation. * * He that in the list of the committee chosen reads many 
of the most illustrious names of this great city, will hope that the 
greater number will have more reverence for tlie opinion of posterity 
than to disgrace themselves and the metropolis of the kingdom in com 
pliance with any man, who aspires to dictate, perhaps without any 
claim to such superiority, either by greatness of birth, dignity of em- 
ployment, extent of knowledge, or largeness of fortune. In questions of 
general concern there is no law of government or rule of decency that 
forbids open examination and public discussion.” 

This was Johnson's opinion, drawn from facts ; may not the Gres- 
ham Committee fall into the error which he exposed ? 


THOMAS HOPPER, 
40, Connaught Terrace. 


PUBLIC STATUES IN THE METROPOLIS. 


Nothing perhaps can be a greater ornament to a city, or a higher 
proof of the glory of a country, than to see in its streets testimonials 
of the great men who have immortalised their own genius and sheda 
lustre on their native land. Like benevolence, the performance 
this noble duty brings its own pleasure along with it, and we can 
never regret the expense of what is an object of beauty in our eye 
and a source of gratification to our minds. The weak may fed a 
see that S has so 
many better men than they, and those of exalted genius, although 
they want not this excitement, may see that they will not fail in 
their reward. The placing of these memorials in localities with 
which the living heroes have been connected gives a greater interest 
to the work, and invests the scene with a visible classicality No 
place than London has been more negligent of this, and there 
are none which has possessed more men known to fame, more ume- 
hallowed sites, or more native genius. 

Just to give an idea of what sent be done in this way, | vil 
imagine the grand line of road from London to Westminster Bridges, 
the via sacra of London, laid out in this way. On approaching the 
foot of London Bridge, the foreigner, entering London by that gani 
entrance, should be reminded that he stood on sacred . Near 
the Dover-road should be a group of Beaumont and Fletcher, vith 
their arms interlaced, and an inscription “To the Twins of Plin- 
bethan Dramatic Literature, which flourished near this site. Francis 
Beaumont, born —, died 1615, and buried in Westminster Abbey, and 
John Fletcher, born in London, 1576, died 1625, and buried m 5t. 
Saviour’s.” Passing nearthe site of the Globe and Bankside Theatres, 
and of St. Saviours, where Gower, Massinger, and Fletcher li 
interred, the spectator would be on the spot when (according to tri 
dition) the bard held horses, a statue of Shakspere nesr tbe scene 
of his greatest triumphs, with the inscription “To William Shtke 

ere, the Prince of Dramatic Poets, born at Stratford-on-Avon, did 

616." On crossing the bridge, at the junction of Gracechu 
with King William-street (although it should have been where the 
proposed statue of the Duke of Wellington is to stand), near Lombard- 
street, the place of his birth, Pope, with the inscription, “To aa 
ander Pope, the Prince of Translators ; born in London, 1688, and die 
there, 1744." At St. Martin's-le-Grand, near Bresd-street, the plact 
of his birth, and leading to Bartholomew-close and Cripples* 
where much of his life was passed, Milton: “To John Mi „ihe 
Prince of the Modern Epic Poets; born 1608,in London, and died there 
1674, and buried in St. Giles, Cripplegate.’ At the Lu " 
end of St. Paul's, “To Sir Christopher Wren ; he found 
ashes, and raised it to immortal fame. Spectator, look about w 
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his glory and his tomb; born 1632, died 1723." At the bottom of Lud- | his Henriade to light; Franklin, the man who snatched lightning 


te-hill, “To John Dryden; he gave Lega a new country; born at 
Aldwincle, 1631, died 1700, and buried in Westminster Abbey.” At 
Chatham-place, “To Edmund Spenser, Prince ofthe English Pastoral 
Poets ; born 1553, in London, and died there, 1593, buried in West- 
minster Abbey." At Holborn-hill, on the other side, “To Abraham 
Cowley, the chief of the Metaphysical Poets ; born in 1618,in London, 
and died 1667, buried in Westminster Abbey.” At St. Clement’s 
Church, Strand, near the Temple, of which he was member, “To 
Geoffrey Chaucer, Father of the Poets and Friend of Petrarch ; born 
1328, in London, and died there, 1400, buried in Westminster Abbey." 
On the other side of St. Clement's, “ To John Locke, Prince of Meutal 
Philosophers ; born at Wrington, 1632, died 1704. * Know thyself. ” 
At St. Mary-le-Strand, near which he was born, * To Francis Bacon, 
Prince of the Modern Philosophers; he found the sciences infants, 
and made them men ; born in 1561, in London, he died and was buried 
at St. Albans, 1626.” At West Strand, with Chandos-street, leading 
to Covent Garden, where he was born, “To Thomas Augustine Ame; 
he taught the English muse to sing; born in London, 1710, died 
1778.” In Trafalgar-place, looking towards Leicester-square, where 
he lived, “ To William Hogarth, Painter of Morals and Man; born 
in London 1698, and died at Chiswick, 1762." also in Trafalgar-place, 
looking towards his residence in St. Martin’s-strect, “To Isaac 
Newton; he spanned the heavens and weighed the earth; born at 
Woolstrop, 1642, died 1726, and buried in Westminster Abbey." At 
Westminster-bridge, in the neighbourhood where he was born, '* O 
rare Ben Johnson; born in Westminster, 1574, and buried in the 
Abbey, 1637." On the other side of the bridge, “ To Thomas Banks ; 
he maintained the glory of English Art in Russia; born at Lambeth, 
1738, died 1805." 

These are not solitary examples, but numbers more might be 
adduced. In the City-road, at the end of Fore-street, near his birth- 
place and his tomb, ‘To Daniel De Foe, known in all climes as the 
Author of Robinson Crusoe ; born in Cripplegate, and buried there in 
St. Giles’ Church.” At the ends of the fpecies e and Battersea- 
bridges, the natives of the southern suburbs, * To Henry St. John, 
Viscount Bolingbroke, unfortunate as he was talented ; born and died 
at Battersea.” “To Edward Gibbon, who in illustrating the glory of 
Rome ensured his own; born at Pap ad Near Gracechurch-street 
the scene of many events of his life, “ To William Penn, the Founder 
of Pennsylvania and Teacher of Benevolence to the Human Race; 
born in London." On the Hackney Road, * To John Howard, the 
Friend of the Captive ; born at Hackney, died at Chertson in Russia." 
Also to Hampden, the great patriot; Camden, the antiquary; 
Byron, the poet ; natives of London. 

Appropriate localities might be found for all the great men, and 
to some, memorials already exist, Pitt, Fox, Canning, Nelson, and 
Well . Among those to be commemorated, it may be sufficient 
to mention, Cabot, who gave to us North America, and thus secured 
the perpetual glory of the English race; Drake, the cireumnavigator 
and founder of our naval power; Blake, one of our greatest seamen; 
Cook, who gave usa new world and another empire in Australia ; 
Marlborough, our greatest general and the ablest of his day; Clive, 
the founder of our power in India; Halley, the great discoverer of 
comets; Roger Bacon, the greatest philosopher of the middle ages ; 
Bradley, who discovered the rotation of the earth’s axis and the 
aberration of light; Harvey, the discoverer of the circulation of the 
blood; Hunter, the best of our anatomists ; Jenner, who stayed the 
arm of death ; Ray, the greatest naturalist of his day; Napier, the 
autbor of logarithms; Dalton, who numbered atoms, and gave in- 
visible objects laws; Davy, who united electricity to chemistry ; 
Young, who proved that light moved as water; Savery, who 
made steam the slave of man ; s end who made roads upon the 
waters; Hargreaves, who taught senseless powers to weave garments 
for the human race; Smeaton, the author of the Eddystone; Watt, 
who gave arms tothe steam engine ; Trevithick, the master of the 
steam engine, who taught it to fly upon the roads, resist the current 
of the waters, and drain the bowels of the Andean mountains; Rey- 
nolds, the prince of English artists ; Flaxman, who gave our sculpture 
a European reputation. To these might be added some of our 
writers who possess an European reputation: Addison and Steele, the 
twin essayists; Young, the writer of the Night Thoughts; Sterne, 
the sentimentalist; Fielding, the prince of novelists; Smollett, the 
novelist; Johnson, the custodiem of our language ; Goldsmith, the 
most harmonious of our writers; Hume, the first of our historians; 
Garrick, the prince of our actors; and two distinguished Irishmen, 
Burke and Sheridan; but out of compliment to the many eminent 
foreigners who have dwelt among us,we ee commemorate Erasmus, 
the restorer of letters; Holbien, who died here; Rubens and Vandyke, 
who have left with us many of the finest of their works ; Handel, 
who united his own glory with ours; Voltaire, who here first brought 


from heaven and the sceptre from tyrants; and Herschel, who for us 
extended the bounds of the planetary system. 

That executing such a design would prove highly ornamental to 
the metropolis it is quite unnecessary to demonstrate; and it is 
equally evident that it would tend to the promotion of the arts and 
the diffusion of taste. Considerable variety might be introduced into 
the form of the monuments, as Gothie crosses, C eerk votive temples, 
fountains, and the employment of bas-reliefs and accessory emblems, 
The expense of fifty such statues might very easily be defrayed for 
100,0004., and it is unnecessary to say that larger sums have been 
lavished on jobs pernicious in their results, and futile as to their 
expected benefits. Were such a grant made, considerable sums might 
beraised by public subscription, and the Corporation of London and 
pes companies would make donations, the theatres might give 

nefits for the dramatic heroes, and the concerts for the musicians ; 
and we are sure that the object is such as not to be of mere local 
importance, but to have a claim on the revenue of the empire, The 
government likewise, by making the grant in annual portions, would 
pem it from making any great figure inthe budgets of timorous 

hancellors of the Exchequer, while its execntion would give an 
impulse to art, and stamp at once a character on the Victorian era. 


A. R. 


PAMBOUR ON THE STEAM ENGINE. 


Sin,—AÀs you have often, at different times, noticed M. Pambour's 
works on the steam engine, allow me to direct your attention to his 
table referred to in page 92, vol. 2, of your journal. In most cases 
therein the practical results differ very widely from the theoretical, 
Now may not this be explained partly by taking into acceunt the gra- 
dient immediately before the place of trial, or, in other words,the accele- 
rating or retarding force with which it enters it? For instance, in the 
case of the Fury, August 4, 1834, (page 229 of Pambour,) it drew 50 
tons at 24 miles per hour. Now the theory gives 29 miles ; but imme- 
diately before the trial plane comes a descending one of This is 
omitted in the table. 

Tn example, page 228, tle Fury drew 244 tons at six miles per hour. 
By the theory it could not have moved tlie load. May this result be 
attributed to the accelerating force of the plane it had just left, or 
altogether to the incorrectness of the Mont; ? " 

am Sir, 


A constant reader, 
London, April 12, 1839. H. 


IMPROVEMENT OF THE RIVER DEE AND PORT AND 
HARBOUR OF CHESTER. 


We have read with some attention Sir John Rennie’s interesting 
report i| ain the river Dee, and did our space allow should examine it 
atsome length. After minutely entering into the views detailed both 
for and against the improvement of the river by dredging, Sir Jobn 
recommends the construction of a ship canal, with docks, from 
Chester to Heswell. At this latter place he proposes to make an 
entrance harbour in fifteen feet at low water spring tides, being five 
miles shorter than the present course of tlie river, and enabling vessels 
drawing twenty feet water to come up to Chester at neap tides, 
His estimate for this plan is £560,000, a sum, considering the magni- 
tude of the undertaking, extremely moderate. There is never less, it 
must be remembered, than twelve feet at low water spring tides 
over the bar of the Dee, while the Mersey is not only very delenit, 
but difficult of access ; Chester, also, is sixteen miles nearer to London 
than Liverpool, and would enly require an extension of about twelve 
miles to Preston Brook to open the communication with Manchester 
and the inland towns; while it would be backed by the extensive 
mineral and manufacturing districts of Wales and Cheshire. Con- 
siderable discussion has been maintained in the Chester papers, whe- 
ther the canal plan should be odopted, or whetber it is preferable that 
the river should be improved ; but when it is stated that in order to 
obtain the same depth by the river as by the canal, that from sixteen 
to eighteen feet must 3 dredged out at Chester, and an average of 
ten feet for a distance of fifteen miles below in the open tideway, that 


the present river-bottom is composed of loose sand, which would run 
in as fast as taken out, having a fall of only seven inches per mile, we 
confess that we should have considerable doubts as to the propriety of 
pursuing such a questionable course, We have heard the Clyde 


quoted as a successful example, but if, as is stated, above £800,000 
bas been expended there in obtaining twelve feet. water, for a distanne 
of twelve miles, that it has required above half a century (0 ef 
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and that the bed of the Clyde was better adapted for such an operation, 
it does not appear to us to strengthen the arguments in favour of dredg- 
ing the Dee, in comparison with the more certain and less expensive 
plan of the canal. 

The subject of dredging the old channel of a river, or substituting a 
canal, is replete with interest, and demands the greatest skill and di 
crimination of the engineers ; we shall take an early opportunity of 
again referring to the report and papers connected with the contro- 
versy between the parties. 


POLYCHROMY OF THE ANCIENT GREEKS. 


Tracos may be found on the marbles of Campide and of the British 
Museum. The Parthenon, the Propyleia, the Thescium, the Erechtheium, 
and Pinacotheca, have all remains o quat 2,000 years old. Many writers 
in the German periodicals have treated on this subject, but somewhat in a 
vague and cursory manner. The Institute of British Architects has given 
some detailed collections of notes and illustrations. A French architect of 
eminence has published some elaborate restorations of polychromy. Col. 
Leake has these words (in his “ Athens,” p. 399), to tho exact truth of 
which every accurate observer can bear witness: “ All the sculptures of 
the Thescium, with those of the metopes and those of the friezes of the 
vestibules, preserve the remains of colours with which they were painted. 
Vestiges of bronze and gold-coloured arms, of a blue sky, of blue, green, 
and red drapery, are still very apparent. A painted foliage and meander 
is seen in the interior cornice of the peristyle, and a painted star in the 
lncunaria." To this I may add, a bright red, blue, and yellow pattern, in 
the newly cleared part of the Pinacotheca, the egg shape moulding on frag- 
ments of cornices lying bencath the Propyleia, the same near the Erech- 
theium, a yellow coloured pattern in parallel lines in the roof of the 
Caryatid portico of the same, besides an 4 la Grecgue pattern and star in 
fragments of the same building, and evident traces in the upper part of 
flutings and the capitals; the outlines of these and most other patterns are 
scratched on tho marble with some sharp tool. In the Museum of the 
Acropolis are fragments supposed to belong to the Hecatompedon, which 
retain very bright colours, red and blue, particularly some triglyphs; a head 
of which the hair appears to have been gilt. Some of these fragments, 
retaining bright colours, are now in London; and the colours thomselves, 
from analysis, appear to have been mixed with honey and wax. In short, 
the buildings of the age of Pericles were painted. Whether the cfistom 
was derived from Egypt or not, it would be absurd to say that the Grecks 
showed exquisite skill in architecture, and a barbarous taste in painting. 
Those who cry out most loudly, forget that time has now re-painted the 
Parthenon, &c. for them, with a great variety of the richest browns and 
grey tints, otherwise it conld not have been seen when the sun shone on 
the fresh cut marble, This is illustrated by the poor effect of the columns 
of the re-erected Temple of Victory, which are white from having been 
buried for two or three centuries in the earth. The secret of taste seems 
to have been, that the backgrounds, and plafonds, and the triglyphs (as re- 
presenting the stone cut through), were painted deep blue, to assimilate 
with the sky they represonted, and which appeared above them; that the 
flutings of columns and other large members were coloured with neutral 
tints, while the minute ornaments were marked by the brightest reds, 
yellows, greens, and blues,—highly contrasted indeed, but each so small in 
breadth, that they produced no gaudy effect at the height to which they 
were elevated, being chiefly on cornices, friezes, capitals, &e. When the 
eye was directed to any one spot of the building, the contrasted hues pro- 
duced a high relief and variety ; but when it was removed, so as to take 
in a view of a large part of the structure, the colours by no means 
destroyed its unity, since they then became mingled like the vanishing 
rainbow. Such an effect any one may see from approaching or withdraw- 
ing from a card coloured with prismatic colours. Von Klenze has given 
a pretty, but not entirely happy illustration of this in his circular templo 
at Munich. An interesting discovery in polychromy has just been made in 
a statue in alto-rclievo, discovered between the south-castern promontory 
of Mount Hymettus and Snnium; it is six feet high, and generally (except 
in one arm) of good proportions. The subject is a warrior, armed with 
helm, breastplate, greaves, and spear, standing erect, in profile. The beard 
and countenance remind one much of the Egina inarbles, but the style is 
. superior; beneath the breastplate a leather jerkin seems to have been 
worn, and the fustinella descends below this half way down the thighs, like 
a highlander's tartan. The background has been coloured vermillion ; the 
tints on the flesh are nearly gone, but the claborate patterns on the armour 
are clearly visible; among these are borders in a variety of forms in bright 
colours, besides stars, and some other figures not easily deciphered. Blue, 
red, and yellow, are the rocurring colours; and the whole effect is excced- 
ingly good, and indeed imposing, for the countenance (the beard being 
trummed and pointed) is earnest and intelligent. The pedestal bears the 
words d id ApiroAovs, a sculptor, who, it appears, was one of tho founders 
of the school of Sicyon, long before the rise of that of Athens. Here, then, 
is a painted statue still in existence, as decidedly painted as was that of 
Shakspere in Stratford Church; it was the production of a famous school, 
the taste of which seems to have been followed by Phidias himself, in the 
at cryselephantine statue of the goddess in the Parthenon, since this 
tter had coloured ents, for the golden peplos descended to the feet. 
If Phidias then condemned not Aristocles, wha} may we dare to say in 


this degenerate age of art? 


While I am writing, some beautiful reliefs have been discovered near the 


temple of Victory similar to the two admirable specimens already fvund 
there; a series of winged Victories seem to have formed a prolonged 
decoration, of a unique kind, round the front of the base, for they could 
not have belonged to the temple itself. Mr. Pittachi has also discovered 
some vases on the spot where tho work of the sculptor of Sicyon was found; 
and could this active officer be supplied with means, no doubt many rich 
remains would reward his labours, but the government can only allow bin 
a very amall annual sum for the excavations of the Acropolis, and, unir 
tunately, a jealous and ill-judged law has the effect of stopping all enter. 
prise on the part of foreigners.— Atheneum. 


ST. BRIDE'S, FLEET-STREET. 
(From the Churches of London. By G. Gopwix, Jun., F.S.A.) 


The present edifice was not constructed until 1680. Sir Christopher 
‘Wren was the architect; Mr. William Dickenson the superintending su. 
veyor. The cost was £11,430. The steeple was not commenced uil 
some time afterwards; for, according to an entry in the parish books, the 
first stone was laid October 4th, 1701. It was completed in 1703. 

The stceple, as left by Wren, was 234 feet in height from the ground, it 
consequence of which great clevation, and from the want of proper precau- 
tions, it was twice seriously injured by lightning. On the first cf thee 
occurrences, namely in June 1761, so much damage was done, that it 
was found requisite to take down 85 feet of the spire. The metal 
vane, the cramps with which the masonry was secured, and the ethü 
iron work employed in the construction, led the electric fluid down th: 
Steeple, in the absence of any continued or better conductor; and as at 
each point where the connection was broken off, a violent disruption neces 
sarily ensued, the stone-work was rent in all parts, and projected from its 
situation. One stone, weighing nearly 80 pounds, was thrown over the eas 
end of the church, and fell on the roof of a house in Bride Lane, while 
another was forced from the bottom of the spire through the roof of the 
church into the north gallery. Mr. afterwards Sir William Staines, wa 
employed to repair the damage; and in doing so he lowered the spir. 
eight fect, either by direction of the parish authorities, or on his own 
responsibility, without, as it would appear, any sufficient reason for tu 
mutilation. ' The whole cost of the injury caused by the lightning at this 
time, was estimated at £3000. On the recurrence of this accident, which 
took place in 1803, the damage was much less considerable. ] 

St. Bride's steeple is, unquestionably, a most successful and beautiful 
design, as well as a fine specimen of Wren's skill in construction. Hach o! 
the four octagon stories pierced with openings, and which compose the 
lower patt of the spire, is beautifully proportioned, end together, in the? 
mutual relations, they are most harmonious, The parts are simple, almot 
severc; the effect of the whole agrecable and good. Every succeed 
writer who has described this church, has lauded the steeple withont re 
serve, pronouncing it second in beauty only to that of Bow church, Wres's 
masterpiece in this class of design. On the first consideration of it, an 
examiner may not be disposed implicitly to assent to this opinion, feelinr 
that the mere repetition of the same forms, although in the end productive 
of good effect, as it does not call for tho exercise of much inventive powt, 
is not entitled to the highest degree of admiration ; and that as this steeple 
displays lesa variety than many others by the same master, it has less clum 
to praise. Further consideration, we think, may lead to a different opinion 
in this case. To pile story upon story without good result, is not dificut 
and requires little genius. To do so and produce the effoct here attained. 
i» quite the reverse, and needs the soundest judgment, and much uste; 
and we are disposed therefore to believe, that St. Bride’s steeple may be 
confidently appealed to by Wren’s admirers, as one of the best of hia m. 
merous works. In height it approaches nearer to the exquisite spirs 
which belong to, and characterize the pointed style of architecture, than 
any other example, as it docs to, in lightness of effect, and in gr cefulnes. 
It is still very far from possessing the same degree of beauty which beloan 
to some of those matcliless productions of human skill; but then, on the 
other hand, it has a charm in common with other spires designed by Wren, 
peculiarly its own; namely, as a record of a difficulty overcome. A sr 
does not belong to Italian architecture, it may in fact be regarded 15? 
violation of a great principle of the style, which is horizontality ; andit 
therefore required no ordinary effort of genius so to introduce and fashion 
it, as to vender it homogeneous with a building so designed. This efor: 
Wren successfully made, and it has been justly said to be nearly equ 
in degree to what would be necessary to invent an entirely new species 

uilding. 

The two lower stories of the spire nre Tuscan, the third is Tonic, and ! 
fourth Composite. At the angles of the parapet crowning the tower, fron 
which the steeple rises, vases are introduced, as they are also at the bar d 
the obelisk which terminates the spire, by which means al! harsh transit» 
of form are avoided, and the outline of the whole, from the tower t è 
fane, is rendered pyramidal. 

The upper story of the tower, with its circular-headed pediments pr 
sents the somewhat singular feature of an attached Corinthian column a 
each angle, which in this case is not altogether productive of dice. 
The entasis of the column being strongly marked, gives to the unt + 
crippled appearance, inducing at first sight the idea, that the guperinc om: 
bent weight has caused the walls to bulge at the centre of the story. d 

The exterior of the east ond of the building is neat, and thc 
the great window are boldly desigued. 


be 
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CALEDONIAN CANAL. 
(Copy of Mr. Walker's Report, continued from page 177.) 
Detailed Estimate referred to in Report. 


Beginning at the West end— 
Five or six permanent guide buoys, with anchors, are required 
between Fort William and tho entrance at Corpach, for which say 
For h Entrance Lock, which is in good repair generally, but 
allow for stoppage of small leaks and some pointing. — à 
A great part of the masonry of the two Corpach Locks is bad, 
and in bad repair; this requires to be taken down and rebuilt, 
which, with other works, wil amountto . " P i; : 
The reach betweon Corpach and Bannavie, one mile and a quarter 
long, requires only the repairing and gravelling of the road, which 
forms part of the general head of roads taken afterwards 
The eight Bannavie Locks require repairs of the masonry, gates, 
&c., amounting to . A z P ; . $ i. . 
ing banks at a few places above Bannavic, on south 
aide, amounts to . è F z 3 » ` á . 
In the fivo culverts beforo referred to in Bannavie Reach, pointing 
and partial repairs with puddling are required, say . — . . 
Por the Strom off-let Sluices in this reach, stopping leakage, 
pointing &o. take... . . . . . . . 
A weir in Moy Bum is wanted to stop the qs before entering 
Canal; this, and removing present accumulation of mud brought 
down the burn and lodged in the Canal, will amount to . 5 
Gaislochy Regulating lock, in masonry, platforms, eluicos, &c., 
requires an outlay of End s > . . NI: 
A dam above Gairlochy Lock to shut off water of Loch Lochy 
while the lock, &c. are under repair, will be . " » 
For deepening the channeljfrom the lock into Loch Lochy, and 
warping buoy near tho entrance, say Š x . s " 
Deepening the entrance to Laggon Lock, east end of Loch Lochy 
and forming causeways to facilitate the approach of vessels, is 
The two n Locks between Loch Lochy and the summit, or 
Loch Oich Level, are in good repair. 
To give 17 feet depth for navigation, the Canal between the Lag- 
Locks and Looh Oich must be excavated, by dredging 
h the deep cutting; this amounts to . . u^ 
A track-path to be formed upon the slope of the decp cutting at 
Laggon, the present banks being high and very inconvenient, 
amounts to . . . . . . . . . 
For planting spoil banks along Laggon, cutting with larches or 
firs, allow . . . . . . . . . . r 
Loch Oich; for shallow portions to be deepened by dredging, 
amounts to Wwe DE RCM MET ge 
Guide-posta in Loch Oich, &c., and deepening the cut between 
Loch Oich and Aberchalder Lock will cost ..  . . . 
Pacing with stones the slopes of the Canal banks in the western 
Lee not yet stoned, and gravelling and repairing track- 
The works proposed for increasing the quantity of water in the 
Loch Oich, or summit, for the supply of the Canal in dry scasons 
A new course for Aberchaldor Burn, to prevent gravel running 
into and impeding thc navigation, is . . . . y 
Aberchalder Lock ; repairs of masonry, lock-gates and machinery, 
estimated at . . . ‘ . s " ‘ . 
Dam above lock, to support the waters of Loch Oich, is . š 
Aberchalder to Kytra, reach of two miles and a quarter, deepen- 
ing Canal to 17 feet (the top level hore to be as originally pro- 
posed), amounts to . . š . . . E x à 
Kytra Lock, for repara of masonry, lock-gates and machinery, say 
Deeping for somo distance below Kytra Lock, and removing sand 
from north elope, is. * £ : " i . * " 
Reach between Kytra and Fort Augustus Locks, two miles and a 
half, new off-set sluices to empty Canal when required, similar 
me € de nga re will ier s à ow ë 4 s . 
P e linings required in this reach, to stop present leakage 
düugh tha banks, ate s . . - pF . i " 
Stoning slopes and gravelling track-path from Loch Oich to Fort 
A 


augustus, &c, . . . . . . . . . 
Fort Augustus Locks, taking down and rebuilding masonry, repairs 
of gates, machinery, &c., extra of 6,9001. already taken under 
first division, and buoy at entrance into Loch Ness, amount to . 
Widening entrance, by rounding off angle from Loch Ness at Bona 
Ferry, say . . . " . . š . . ‘ 

Forming track-paths across swash-ways in Loch Dochfour, is 
Widening entrance at lower end of Loch Dochfour, is . x 4 
ges 


A waste weir at the outlet of Loch Dochfour, which di 
pana maters of Loch Noss TON s w y 
or gui [ ox in boc ochfour, say à " " " . 
Dock four urn, forming a new course to prevent gravel from being 
noe d lalo and impeding the navigation ; . " . * 
-garrock Regulating Look is in good repair. 
Reach from Doch-garrock to Muirtown, five miles excavating soil, 
replacing with puddle, part of the line being so rey leaky as to 
require the constant feod of ten atuices at the Doch-garrock 
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Lock, each sluice six superficial feet, with an average head of £. 


one foot, to supply tho waste through the banks, come to . + 11,000 
oca Hill, removing gravel and supporting slope with rough 

wal. . . . : o. m . . $ . z 270 
Off-let sluices for emptying tho reach when required, same as for 

reach above Fort Augustus. . " + «+ 2000 
Strengthening south bank of Canal above Muirtown Locks. . 150 
Muirtown Locks generally in good order; for pointing and re- 

pairing gates, &c. say ‘ . . . á . $ x 200 
The bridge over the Laggon Locks being stronger, with little 

trade, the bridge upon the turnpike road at Muirtown, say 

for changing the situation of the two bridges . š "bi^ 100 
For lengthening wharf wall at Muirtown for trade of Invernees and 

surrounding country, say . ai, te . x s " . 1500 
Gravelling track-paths and stoning slopes of eastern district of 

Canal, amount to š ; í » š a » P . $6,200 
Sundry repairs of lock-gates, machinery, foot-bridges, &c. ip east 

district (inclusive of Fort Augustus) . "T > s s 150 
The Clachna. Locks at east end of Canal are both in good 

repair, although the entrance lock has sunk down 18 inches from 

time of finishing. 
Jetty at Clachnaharry Sea Lock, for repairing it, and threo new 

dolphin pilos, allow : š . . š s 300 
Four buoys between Kessock Ferry and Entrance Lock 200 


Twenty-five milestones . ; . . r ; . : s 50 
Substituting some stone in place of wood mooring-posts or bollards 


upon banks > " . ; a : " P 3 100 
Small lighthouges, one at each entrance, one at each end of Loch 
Lochy and one at each end of Loch Ness, say six. . $ ; 300 
£88,810 
Add 10 per cent. for contingencies 8,880 
£97,690 
In addition to the above, some machinery and utensils will be 
requsite for the execution of the works and for the proper 
establishment of the Canal, which are estimated as under : 
A new steam-dredger . . $ d 3 x à . 9,500 
Four mud barges with false bottoms . 1200 
Three common barges . $ c ; 3 600 
Ten houses for lock and bridge keepers $ 600 
A diving-bcll and vessel, &c. s; š s à " x E 750 
A diving helmet . & a s ë à à . š 100 
A crane at the Corpaeh Basin . " š s . 100 
A crano at Muirtown Wharf s à é å s " F 250 
A small crane and shed, warehouse and steam-boat wharf abore 
Muirtown Locks . : " a * x z , ë 200 
Add sundry smaller utensils, &c. 500 
— £104,490 


CRINAN CANAL, 

It wasnot, as Ihave already stated, until my return from the survey, 
that I rcceived any instructions respecting the Crinan Canal, My atten. 
tion to it was thereforo more cage thas) otherwise it would have been; 
but, considering it was a feeder to the Caledonian Canal, and having Mr. 
Gibb along with me, having remained for a night at Ardrisshaig, and 
passed the morning of the 4th in the examination of the worka at 
that place, and at the east ond of the canal generally, and having, 
through the accident already referred to, been delayed the whole 
of the day upon the line, I noticed the general state of the works, and 
made some inquiries. Mr. Gibb has also since kindly supplied me with 
details and information, which his long and intimate acquaintance with the 
subject enabled him to do, and I have been furnished by Mr. Smith with 
a copy of the reports on the Caledonian Canal, which contain the par- 
ticulars of all the expenditure and proccedings since the Crinan Canal 
came under the management of the Caledonian Canal commissioners, and 
also a statement from Mr. Gibb, relating to the repairs and works done 
since the Crinan Cana] was opened, Lord Breadalbane, Mr. Caldwell a 
shareholder, and Mr. James Thomson, have also waited upon mo, and 
given me their opinions, 

The object of the Crinan Canal is, as you are no doubt aware, by a cut 
of nine miles in length from Loch Fine, or rather Loch Gilp, to Loch 
Crinan, which communicates with Loch Eil, to save the more exposed 
passage round the Mull, of Cantire, and a circuit of seventy miles, a saving 
which is still important, though rendered less go by the introduction of 
steam. 

The first act for making the Crinan Canal, was d in the 33 Geo. III., 
and I am informed that the sums raised by subscription amounted to about 
£100,000; this being insufficient to complete the work and execute certain 
repairs, £25,000 was advanced by the barons of the exchequer of Scotland 
from the forfeited estates fund, and £30,000 by the lords of the treasury to 
effect the above objects. Both these sums were to be repaid, with interest, 
from the canal revenues. The canal was then opened, but the works were 
imperfect, added to which, a breach in one of the embankments ebliged 
the navigation to be stopped, and a further advance of £19,400 was 
authorised to be made in 1817, by the barons of the exchequer, to the 
commissioners of the Caledonian Canal, under whose management the 
canal was then placed, and stil remains, ' 
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The repairs above referred to were executed by Mr. Gibb, under Mr. 
Telford, in 1817, and from that time the canal remained open, the current 
repairs being done by the company’s workmen until 1835, when some of 
the gates were renewed, other important repairs done, and an addition of 
five feet made to the depth of the reservoir, by Messrs. Gibb and Son as 
contractors, the amount of which.was about £2,800. In 1836 also a 
landing-place or pier, convenient for the passengers by steam-packets, and 
for the herring fishery, was built by the same contractors at Ardrisshaig. 

There are upon the canal eight locks ascending from Loch Gilp or 
Ardrisshaig, at the west end, and seven locks descending to Crinan at the 
east end; these locks are 96 feet long by 24 feet wide, and 12 fect deep, 
except the two at Crinan, end, which are 108 feet long by 27 feet wide; 
the canal is therefore fitted for merchant vessels of 200 tons burthen, and 
the steamers which ply between Glasgow and Inverness are made incon- 
veniently narrow to pass through it. To avoid this, a larger steamer 
started last year, which makes the passage round the Mull of Cantire, 
occupying from six to eight hours additional time, although the loss is 
probably more than compensated by the greater width of the vessel in the 
other part of the journey, independently of the general convenience and 
security against stoppages upon the Crinan Canal, which are not un- 
frequent, and upon which there is at present no passage during the night. 

'The importance of the Crinan Canal to the Caledonian Canal is greatest 
in reference to the trade of the Clyde; and, for the reason I have stated, 
its importance, for steam communication is much less than for sailing 
vessels, unless the locks and canal were enlarged to the size of the Cale- 
donian Canal, or, which has been proposed and would probably be a 
better plan, by cutting down the summit by which eight locks would be 
saved. The expense of either would be very great, and certainly in my 
opinion much beyond what it would be prudent to undertaké under present 
circuinstances, and until the superiority of the Canal to the mor circuitous 
route is more fully established. 

Without, however, contemplating such an outlay, much good might be 
done, and at a comparatively small expense, to add to the efficient work- 
ing and managing of the canal. 

The breakwater which shelters the entrance at Ardrisshaig should be 
carried out (Mr. Gibb and Mr. Thomson, senior, thought 80 feet would be 
sufticient) to cover a projecting rock, which is partly dry at low water, and 
is dangerous for vessels approaching, particularly at night, with rough 


weather, and more so since the beacon which marked it was carried away,. 


and had not been replaced. Upon this proposed extension the entrance 
light might be conveniently placed, the present light, from having been 
allowed to get out of repair, being now a very imperfect guide. From the 
importance to life and property, lights nnd beacons when once established 
should never be neglected. 

East Entrance.-—The entrance to the canal at the east end requires to be 
deepened at least five feet, to allow vessels to enter the lock, the sill of 
which is laid eight feet under low water. The expense of this, compared 
with the advantage, would be but small. Mr. James Thomson informs me 
that a good deal has been done towards the removal of this shoal, which 
was at one time seven feet and a half, but is now only four feet above the 
sill, If completely removed, the steamers could enter at all times of tide, 
which would be a most important improvement, particularly at night; the 
accommodation at ‘Ardrisshaig does not seem the best, and as there is 
nothing interesting in the line of the canal, to get through it in place of 
being obliged to search for nights' lodgings would generally be preferred 
by passengers, even those on pleasure. At present there is no night 
pasenge for any vessel, whether with goods or passengers, through the 
canal, : 

Locks.—' The masonry of the locks, from the eastern entrance to Caim- 
bean, a distance of four miles, appeared good, and the canal of propor- 
tionate width. 

From Cairnbean to the summit, and thence to the Crinan Lock, No. 14, 
the lock walls are built of the whinstone found in the district, and are 
generally rough. The quoins, copings and aprons are of better stone. 
Some repairs in the gates are required, only part of these having been 
renewed in 1817 ; and I was informed that some of the lower platforms are 
defective from the puddle having wasted. 

The shortness of the summit is an original defect in the canal, which 

would be effectually remedied by cutting down and taking out a lock at 
eaeh end of the summit, by which considerable time and future expense of 
repair would be saved; but even this would, I fear, be attended with too 
large an outlay to be undertaken at present. 
* Between Dimandry Lower Tower and Belanoch Bay, and thence to the 
Upper Crinan Lock, part of the canal is through rock, and is in places so 
narrow, that two vessels cannot pass. This is inconvenient, and the wear 
and tear to steam-packets, which require some speed for steering, is stated 
to be considerable, through their coming in contact with the sharp, rocky 
sides. The expense of making the canal the full width through this rock 
would be considerable, but the worst parts might be remedied. 

Crinan End.—It was night before I reached the Crinan end. Mr. Gibb 
informed me that the sea lock here is good freestone, but that the lower or 
sea gates are attacked by the worm, and are at present very defective. This 
should have immediate attention; to sheath them with copper below low 
water would probably be the best preventive, and in the end the cheapest, 
as they are stated to want frequent repairs from the above cause. 

At the Crinan as at the Ardrisshaig end, there is a bank between the 
entrance lock and the lake, which is considerably higher than the lock sill ; 
it was described to me as of clay end mud, and that the length was small ; 
surely this ought to be removed. . 


The revenue of this canal during the last year is stated in a letter from Mr. 
Thomson, the engineer and superintendent, to have been 1,9032., the ex- 
expenditure 1.67 leaving a surplus of 232}. ; as respects balance, this isa 
favourable statement compared with former years, in which, on an average, 
the expenditure and receipts were nearly equal. The trade during the last 
fifteen years has increased, but not above 200, or 3004. on an average of 
several years, so that in a financial view the Crinan and Caledonian Canal 
are much upon a par. 

Mr. Thomson’s attention was so much taken up by the repair of the 
damaged gate, and of aleak in the bank, that I bat little opportunity 
of conversation with him; but it appeared to me that the machinery of the 
locks and bridges was not sufficiently attended to, and that more attention 
to cleaning, oiling and preserving, was wanted generally; this might arise 
from a desire to save every expense, but it is surely bad economy, and 
perhaps the same desire extending to the commissioners, prevents their 

ving an out-door superintendent or clerk who can affurd to give his 
undivided attention to the state and interests of the canal. Upon a work 
of this magnitude, and now depending for its success upon despatch, euch 
a person would appear to me indispensable, even if 1 had not had the 
opportunity (though certainly short) of witnessing it. 1 should likewise 
recominend regular returns to be made, not only of the number and descrip- 
tion of vessels that pass the canal, but of the time taken from their 
approaching the entrance to entering the lake at the other end, and if any 
delay, the cause of it; also of all accidents, and the cause of them. 

The accounts of receipts and disbursements appear to have been returned 
more regularly within the last three years. If there is any regular audit of 
accounts, I have not been informed of it; altogether the Crinan Canal does 
appear to have been treated as if it were a favourite concern. 

Although regularity and despatch will do great things, I have a worse 
opinion of the Crinan Oanal, taken by itself, than of the Caledonian 
Canal, as an ultimate measure ; but, if kept in an efficient state, it must be 
beneficial as a public navigation, and an important arm of the Caledonian 
Canal. . 

As I did not expect to be called upon for any opinion respecting it, this 
meagre account must be excused, and I have no documents to enable me 
to estimate the expense of the works which I have recommended. 

The idea of a railway by the side of the canal has been suggested; by 
this (even if worked by horses) passengers might be conveyed in an hour 
with greater certainty than they now are in four. A steamer of proper 
dimensions for passengers would work from Glasgow, &c., to Ardriwshair, 
and from Crinan to Inverness. For cheap passengers and heavy the 

resent steam-boats going less frequently than at present would suffice. 

hat this would increase the despatch and character, and therefore the 
extent of communication, cannot be doubted; but the increase must be 
great to warrant such an establishment of steam-packets, which would of 
course bea private concern. I do not think the cost of laying a railway 
upon the banks would be heavy. My opinion on the whole is, that the 
necessary repairs to the Orinan Canal, the deepening of the entrances, and 
other things 1 have recommended, should be done forthwith, and a vigilaat 
superintendence established ; but I do not see my way in this so clearly as 
to advise more to be done at present. 


BIRMINGHAM RAILWAY SIGNALS. 

Every station is furnished with an alarum, to give notice of the approach 
of each train, and to summon the whole of the men to their appointed 
places. "These alarums are »o constructed, that & weight is wound up after 
they have performed tbeir office which prepares them to perform it again. 
On seeing the forthcoming train has reacbed the proper spot, the policeman 
stationed at them pulls a trigger, and the weight begins to descend, ringing a 
loud gong shaped bell by means of internal machinery. Bells are also hung 
so as, in & few seconds, to collect togetber the whole of the men belonging to 
the station for any required deg ae M . LI 

The police are placed along the line at distances varying from one to three 
miles, according as local circumstances rendered it necessary. Each man 
has his beat and duties defined, and is provided with two signal flags, one of 
which is red and the other white: the white flag is held out when ow 
obstruction exists; and, on the contrary, the red flag indicates that there 
is danger, and that the train must not pass the signal till it is ascertained 
that the cause of danger is removed. 

Each policeman, also, is furnished witb a revolving signal lamp, to be nand 
after dark; which shows, at the will of the holder, a white light when the 
line is clear; a green one when it is necessary to use caution, and the speed 
of the train be diminished; and a red light, to intimate the necessity of im. 
mediately stopping.— Roscoe's London and Birmingham Railway. 


The Luxor Gbelisk.—' The facea of the pedestal of the obeliak in the Place de la 
Concorde, which look towards the Chamber of Doputies and the Church of the Me- 
delene, are to be engraved with representations of the apparatus used in taking it 
down at Luxor, and in raising it where it now stands. The designs are taken from a 
work published by M. Lebas, the engineer, who bronght the monument from Egypt 
and erected it. The other two faces are to bear the following inscriptions :—" Lado. 
vicus Philippus I., Francorum Rex, ut antiquissimum artis Egyptiace opus, idemque 
recentis glorise ad Nilum armis parte insigne monumentum, Francie ab i Epe 
donatum, posteritati prorogaret, obeliscum die XXV Ang. a. M DCCCXXYIL 
bis Hecatompylis avectum maviq..ad id. constructa, intra menses XII in Gallium 
perductum, erigendum curavit d. XXV Octob. s. MDCCCXXXVI, anoo Sop- 
timo." * En presence du Roi Louis-Philippe ser, cet obelisque, Hiugen d Lm 
sor en France, a été dressé sur ce piédestal par M. Lebas, eh aux npplandi- 
semens d'un peuple immense, le XXV Octobre, MDCCCXAXVI.” 
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OPENING OF THE EXHIBITION OF THE PRODUCTIONS OF 
INDUSTRY AND THE ARTS AT PARIS. 


The exhibition of productions of industry was opened on Wednesday, 
the lst ult, to the public. Y ji i 

The buildings constructed in the Champs Elysées have a front of 185 
metres in length and 82 metres in depth; the fac&de is composed of a 
gallery parallel with the grand avenues of the Champs Elysées Five 
rooms detach themselves perpendicularly from this gallery; these are con- 
tignous, and separated from the others by courts. The rooms and galleries 
are 10 metres high, and covered with zinc. Notwithstanding the extent 
of these buildings, they were far from being sufficient for the numerous 
productions which were admitted. 

The number of exhibitors is incessantly increasing. In 1834 it amounted 
to one-third more than in 1827—namely, 2,437. The present number is 
3,348, and will probably increase in the course of a few days. In 1827, 
20 departments sent nothing to the exhibition ; in 1834 this negative num- 
ber was reduced to 11; and in 1839, to 6. Those six departments are 
those of the Lower Alps, Cantal, Cher, Gers, Lot, and Lozere. The 
department which reckons the greatest numbers of exhibitors is that of 
the Seine; out of 3,348 exposers, 2,047 belong to that one, or nearly two- 
thirds of the whole. That is a large number indeed, even admitting that 
encouragement should be shown to those manufactures based upon the 
application of the fine arts. The following departments furnish the grentest 
number of exhibitors after that of the Seine :—The Seine Inferieurc, 96; 
the Rhone, 73; the Gard, 58; the Nord, 56; the Upper Rhine, 55; the 
Loire, 43, &c. 

Among the small quantity of tissues which we were able to see, we must 
mention some rich , worked with gold, from Lyons. Some satins and 
woo! damasks, some fine muslins of Tarare and St. Quentin, lace of 

i , and blondes from Caen. The exhibition of Mulhausen sent 
some prints and mouseelines de laines as remarkable for their taste as for 
the brilliancy of the colours. Muslin is a fashionable stuff, and should 
ocenpy a distinguished place in the exhibition. The shawl manufacturers 
Dencirouse, , &c., have also sent their contributions. 

Amongst the other objects, the most striking are the bronze statues of 
Quesnel, the gilt bronzes of Thomire and Deniére, which are placed in 
frent of each other, the plated goods of Balaine and Veyrat, the lustres 
and coloured crystals of 8t. Louis and Baccarat, and the colossal glasses of 
St. Gobin and St. Quirin. There were numerous excellent specimens of 
porcelain, particularly those copied from the English, with flowers in relief. 

The department of the Alier exhibited some models which rival those 
of Paris. The Parisian jewellery had some splendid specimens, among 
which was a panel of silver cloth, by a new proceeding, for which M. 
Moreau Christophle has taken out a patent. There are as yet only a few 
billiard-tables, which are not all in very good taste, but one deserves men- 
tion ; it is made of ebony inlaid with coloured wood. Musical instruments 
were abundant; several organs were placed at the bottom of the room. 

Comfortable, and even luxurious arts, seem to prevail ovor what M. C 
Dupin rre domestic arts. Magnificent carpets of the Pompadour school 
showed flexibility of the manufactories of Aubusson, but we should 
prefer to see the common carpets descend to so low a price as to render 
them more general in France. The walls were ornamented with stained 
paper, the predominating patterns of which consisted of panels or arabes- 
ques, with vases of flowers or Gothic medallions in the centre. 

The blinds suspended at different windows showed the progress of this 
branch of manufacture. The glass manufactory of Choisy exposed some 
bouquets of glass and paintings of the same materials, which appeared to 
us perfect as regards the brilliaucy of the colours.—Le Commerce. 

articles of Parisian manufacture occupy a conspicuous place in the 
exhibition. They consist principally of ornamental objects, upholstery, 
farniture, mirrors, stained paper-hangings, carpets, &c. Among the latter 
we noticed in particular those embroidered with the needle, which passed 
almost unperceived at the exposition of 1834, but have since that period 
made a truly astonishing progress. Eight or ten Parisian houses exposed 
their work this year, the most remarkable of which for their good taste and 
execution are those proceeding from the establishment of Charles Hautrive 
and Sisters, of No. 24, Rue du Caire, who have exposed an arm-chair en- 
tirely embroidered aw petis point, and two magnificent screens. One of these, 
embroidered en chenille, on silk canvass, exhibits a choice of the most beautiful 
flowers which rival nature in freshness and colouring. The second of 
these screens contains an exact copy of an exquisite painting, much 
admired at one of the last expositions of the Louvre, and, from the finish 
of the exccution of the tapestry, it would be difficult to decide which, the 
embroideror or painter, displayed most talent. It is done in imitation of 
the last works of the Gobelins. The picture is enclosed in a rich and 
elegant frame, and, as a piece of ornament, it would not be misplaced in 
tbe very first salons of London or Paris.— Times. 


Age of the Globe, —]n a conversation with Dr. Lardner, stating how much we 
were indebted to the discoveries in geology, demonstrating the antiquity of the earth, 
he replied, that we need not resort to geology to prove tho fact; bs as it regards 
the creation of the heavenly bodies, it could be proved that the fixed stars are at such 
an mense distance, that, notwithstanding light moves at the rate of a hundred 
thonaand miles per second, it would take three hundred thousand years for a ray of 
it to traval through apace ere it reached tbe earth; so that the stars we now see 
must have been created more than three hundred thousand years ago.—From a new 
work, “ Pleasant Recollections af a Diletlante, by William Gardiner.” 


LIGHTING OF THE HOUSE OF COMMONS. 


The experiments of the Bude lights for lighting the House of Commons 
were repeated last night, chiefly with the view of ascertaining the effect of 
the new plan upon the reporters’ gallery, As far as that part of the house 
was concerned, we can say the trial was altogether successful. Though the 
apparatus for conveying the light to that as well as to other parts of the 
house is not yet complete, yet enough of its operation was seen to show that 
when complete its superiority over the wax lights will be past all question. 
We were not present at the first trial of the Bude light, but we understand 
that on that occasion the complaint was general that the glare thrown into 
the body of the house was greatly offensiye to the eye, while the seats under 
the gallery were in comparative obscurity. This was explained last night 
by the fact that the order to light up the house on the new plan came before 
the preparations were in a sufficiently forward state. Be that as it may, the 
grounds of objection have beer wholly removed. ‘The light is now made to 
descend from the roof through ground glass plates, over which the apparatus 
is so contrived that the light can with ease be varied from the colour of a 
pale moonlight to a bright sunlight, or be mellowed down into a rich 
&utumnal glow; stil giving sufficient light, without any unpleasant glare, 
to every partofthe house. The glass through which the light is sent down 
is fitted air-tight into the bottom of the chandelier, so that no heat can be 
generated by it in the house, save the slight radiation from the surface of 
the chandelier itself, but compared with the heat and the consumption of 
atmospheric air hy the combustion (or rather the very imperfect combustion) 
of 240 wax candles, the heat and atmospherie combustion of the new plan 
are not (as far as the body of the house is concerned) as 1 to 100. What- 
ever heat may be generated by the new process will be carried off through the 
roof, and never affect the body of the house. To those of our readers who 
may not be acquainted with the nature of what is called the “ Bude” light, 
it will suffice to say that in Mr. Gurney's plan it consists in a number of 
burners (in each chandelier) supplied with wick and oil, somewhat like the 
Argand lamp, with the improvement that in this there is only one circle 
or cylinder, while in the common Argand lamp there are two. Lighted in 
this state, the lamp would send off a very large and offensive mass of 
uneonsumed carbon; but to prevent this, a stream of oxygen gas is made to 
pass through the centre of cach burner, by which the total combustion of 
the carbon of the oil and wick takes place, and the light is cansequently 
raised to a beautifully brilliant flame, the intensity of which may be in- 
creased according to the volume of the stream of oxygen passed through it, 
aud, as we have already said, the light may be mellowed as taste, fancy, or 
convenience may suggest. From what we saw last night we think the very 
clever plan of Mr. Gurney a vast improvement on the present system, and, as 
Joe Hume would say, “it is a great deal cheaper.”-—Times, May 24. 


LONDON AND BIRMINGHAM RAILWAY. 


We have selected the following extracts from Roscoe and Lecount's 
interesting description of this Railway, which we have before more 
than once favourably noticed :— 


CONTRACTS, EXTENT, COST, &c. 


5 
Contract. H | Contractor. eer Mn 
Miles + p E 

Euston Extension . <1 W. and L. Cubitt 76,860, 91,528 
Primrose Hill ; -| 54 | The Company 119,987 | 280,014 
Harrow. . A .| 9$ | Joseph Nowell and Sons, 110,227 | 144,574 
Watford . . «| ô | Copeland and Harding 117,000) 138,219 
King's Langley . . | W. and L. Cubitt 38,900 | 57,386 
Berkhampstead  . «| 4 W. and L. Cubitt 54,660] 65,002 
Aldbury . . 2 W. and L. Cubltt 16,694) 25,134 
Tring . . " 9  : Assignees of Townshend ; 104,496 | 144,657 
Leighton Buzzard . .| 74 James Nowell 38,000] 43,162 
Stoke Hammond . 2 E. W. Morris 39,303, 42 
Bletchly E . 48 John Burge 54,500| 61,071 
Wolverton . . .| 3 | The Company 67,730 | 107,765 
Wolverton Viaduct s James Nowell 25,226) 28,964 
Castlethorpe | . . Craven and Sons 49,735] 71,873 
Bliswoth . . -| 5 The Company 112,950 | 144,301 
Bugbrok . * | 5 John Chapman 53,400! 65,013 
Stowe Hill . . 41 John Chapman 23,000| 31,536 
Weedon v . .| 1 W. and J. Simmons 26,150| 31,442 
Brokhal  .' . . J. and G. Thornton 34,150! 50,583 
Long Buckby 48 J. and G. Thornton 42,587 | 48,256 
Kilsby . .. . .|l The Company 98,982 | 291,030 
Rugby . 4 . . ; The Company 59,283| 93,384 
Long Lawford . 43 W. and J. Simmons 20,930, 25,693 
Brandon r .| 44 | The Company 40,000; 55,090 
Avon Viaduct . 11-16; S. Hemming 7,9578, 8,621 
Coventry n ; : 4 Co. & W. & J. Simmons, 101,700; 150,496 
Berkswell .  . .' 4$ | Daniel Pritchard | 03,248; 62,738 
Yardley - «+ a, 7% Joseph Thornton 68,032 78,131 
Saltley .  « 4M ; James Diggle 32,878, 38,707 
Rea Viaduct. | | P | James Nowell 13,644] 15,505 


R 
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THE KILSBY TUNNEL. 


The Kilsby Tunnel is about 2,423 yards long, and was intended at first to 
be formed eighteen inches thick in the brickwork; but it was found neces- 
sary to increase this, in most cases, to twenty-seven inches. The whole has 
been built in either Roman or metallic cement. 

The works were commenced in June, 1835, by the contractors; but such 
serious difficulties were met with, at an early stage of the proceedings, that 
they gave up the contract in March, 1836, and nearly the whole work has 
been performed by the company. Previous to the commencement of the 
works, trial-shafts were sunk in several parts of the line of the tunnel, in 
order that the nature of the ground through which it would have to pass 
might be ascertained ; and it was found to be generally lias shale, with a few 
beds of rock—in some places dry, in others containing a considerable quan- 
tity of water.* 

In sinking the second working.shaft, it was found that a bed of sand and 
gravel, containing a great quantity of water, lay over part of thetunnel; and 
this was such a perfect quicksand, that it was impossible to sink through it in 
the ordinary way. By repeated borings, in various directions near this part 
of the tunnel, the sand was discovered to be very extensive, and to be in 
shape like a flat-bottomed basin, cropping out on ono side of the hill. The 
trial shafts had accidentally been sunk on each side of this basin, so that it 
had entirely escaped notice until the sinking of the working shaft. 

Mr. Stephenson was led to suppose that the water might be pumped out, 
and that under the water thus drained the tunnel might be formed with com- 
parative facility; this proved to be the case. Engines for pumping were 
erected, and shafts sunk a little distance out of the line of the tunnel. The 
pumping was continued nearly nine months before the sand was sufficiently 
dry to admit of tunnelling, and during a considerable portion of that time 
the water pumped out was 2,000 gallons per minute. Tho quicksand extended 
over about 450 vards of the length of the tunnel, and its bottom dipped to 
about six feet below the arch. 

In May, 1836, one of the large ventilating shafts was commenced, and 
completed in about twelve months. This shaft is sixty feet in diameter, and 
139 feet deep ; tho walls are perpendicular and three fect thick throughout, 
the bricks being laid iu Roman cement. The second ventilating shaft is not 
so deep by thirty feet. These immense shafts were all built from the top 
downwards, by excavating for small portions of the wall at a time, from six to 
twelve feet in length and ten feet deep. 

In November, 1836, a large quantity of water burst suddenly into the 
tunnel, in a part where there were no pumps; it rose very rapidly, and in 
order to prevent the ground being loosened by it at the far end, where it was 
excavated, a rather novel mode of building the brickwork was resorted to. 
This was by forming a large raft, and on this the men and their materials 
were floated into the tunnel, and with considerable difficulty and danger per- 
formed their task. 

All the difficulties were at last conquered, and the tunnel finished in 
October, 1838; but, of course, the expenses were increased to a very great 
extent. The directors felt it to be their duty not to restrict the proper outlay 
of capital, when satisfiod it would secure thu convenience of the public, the 
stability of the works, and the efficient management of the traffic ; and they 
felt persuaded that a perseverance in tbis course, to the completion of the 
undertaking, would be found most economical in the end, and best calculated 
to ensure the permanency of that successful result which is now happily 
placed beyond the reach of doubt. The contract for making the Kilsby 
Tunnel was 99,0007., and it has cost more than 300,000/., or upwards of 130]. 
per yard. 

To give some idea of the magnitude of this work:—Thore were thirty 
millions of bricks used in it, which, at ten hours for a working day, if a man 
counted fifty in a minute, would take one thousand days to get through them 
all. There were above a million of bricks employed in the deepest venti- 
lating shaft, and its weight is 4,034 tons. The weight of the whole tunnel is 
118,620 tons ; or it would freight four hundred ordinary merchant ships, of 
about three hundred tons each; and if these bricks were laid end to end, they 
would reach 4,260 miles. The quantity of soi] taken from the tunnel was 
177,452 cubic yards. 

The great ventilating shafts are perfect masterpieces of brickwork, and are 
found fully to answer the purpose for which they were intended, leaving the 
tunnel entirely free from any offensive vapour immediately after tho transit of 
each train, and their magnitude can only be estimated by standing in the 
tunnel and looking upwards. 

The passage through this mighty work of engineering skill and ingenuity 
leaves on the mind, even of those unacquainted with the ordinary difficulties 
of such an undertaking, a vivid impression of the rare talents of those who 
designed the work, and superintended its execution. These talents, however, 
will be more especially appreciated by those who are aware of the many and 
unforeseen obstacles which arose during its progress. To Mr. Charles Lean, 
the assistant engineer under whose direction it was completed, great credit is 
due for his skill and unremitting exertions, and for the great care he bestowed 
upon the men in the arduous and dangerous duties in which they were con- 
stantly engaged. . * *. s * 

The history of the great railway between London and Birmingham is now 


* Organic remains at Kilsby are very numerous. In some parts of the excavation 
there is hardly a cubic inch without shells and other remains Present themselves to 


the ege, and, as the earth taken out has been principally laid into there will be 
mpe for some time yet, for p mia : which would well 
repay the inquirer or the cabinet collector. 
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finished. A wonderful work it is to look upon, whether it be contemplated 
in its magnitude and difficulties, its science and capital, or its utility eod 
results, It stands as much the monument of this age as any of thr great 
works of antiquity that have been the subjects of the world's history. There 
is, however, this difference in its favour, that while they have been raised in 
the cruel exercise of despotic power, and have mainly subserved the purpose 
of personal vanity, this has been accomplished by the profitable employment 
of the redundant capital of a single district, to meet the wants of a vastly- 
improved people, and is the triumphant invention of science, trained and 
disciplined under severe study, and gathering accelerated strength from the 
successful experiments of cach succeeding year. ‘The flexible power of steam 
was, indeed, known to the philosophers of former times; but they used this 
knowledge only for the fantastic purposes of caprice and amusemrmt. 
Anthemius, in the age of Justinian, employed his acquaintance with fhis 
principle to annoy a troublesome neighbour, and by imitating an eartbquale 
frightened Zeno out of his house; and, at an after-period, Pope Silvester 
invented an organ, which was set in motion and worked by it. It is th 
glory of the present era, that science and utility go hand in band to advance 
the improvement and happiness of the nation. 

Every age of the world has furnished its own peculiar inventions, and thee 
have generally been well adapted to the wants that wuggested them, and to 
the condition in which society was at that time placed. It is a subject mor 
than commonly interesting to contemplate genius toiling amidst so many 
difficulties, and by patient perseverance overcoming all perplexity and 
opposition. It ls, perhaps, still more interesting to observe it ander the triab 
of its first experiments, amidst the doubts, unbelief, and sometimes jeers, of the 
multitude, self-possessed in the truth of its principle, yet tremulously fearful 
while lying at the mercy of the thousand contingencics that might thwart or 
destroy its hopes and expectations. Such was the case with Telford, on the 
final erection of the famous hanging bridge over the Menai Straits. a 
that his heart sunk as every successive bolt was struck, till overcome the 
agony of his feelings, he retired to his cottage hard by, and awaited on bh 
knees the result. The shouts of the admiring populace, when the wonderful 
fabrio settled into its place across the turbulent waters, and bis own almost 
inarticulate thanksgiving in his secret chamber, arose together in the triumph 
of that honr. 

When poor Henry Bell, after years of thought, labonr, and experiment, 
first pushed his steam vessel on the Clyde, it was done amidst the scoffs and 
evil surmises of those who assembled to witness the scene. The inventor 
died in poverty; but an obelisk that rears itself on the banks of that fine 
river, near Dunglass, attests the tardy, and to him almost useless, gratitude 
of his countrymen. Fulton embarked on the Hudson with the same con. 
temptuous greetings and prognostications, from the very people who 
assembled in thousands to hail the arrival of the Great Western and Sirins 
steamers, across the vast Atlantic, to their own shores. He lived to see, and 
in some degree to share, the complete saccess of his genius and mechanical 
skill. How deeply we aro indebted to these children of science who carried 
forward their discoveries,—in the benefits of which we so largely participete,— 
almost broken-hearted, amidst the chilling indifference or the withering 
contempt of a selfish world ! 

The work of which we have been treating has involved nearly, if not alto. 
gether, a capital of six millions of money in its completion. This enormous 
amount will require three hundred thousand pound per annum, merely to per 
its interest, at five per cent., besides a very considerable sum in addition, to 
defray the wear and tear, and other expenses of its yearly operations; and 
yet with all this immense outlay, it is certain, from the host of travellers it 
will allure into a state of locomotion from pleasure or profit, and the various 
lines that will eventually flow into it, that it will be one of the most pro 
ductive railways in the kingdom. We cannot, indeed, clearly foresee the end 
of such an invention, of which this is one of the greatest experiments, or fhe 
condition of society it may ultimately produce; but we are warranted m 
believing that this onward state of improvement, by facilitating and enlarging 
the sphere of social communication, will tend greatly to increase the amoant 
of social happiness; and in its combining and assimilating influences over the 
great human family, will assist in bringing abont the benevolent purposes of 
Him, “ who hath made of one blood all nations of men for to dwell on all tbe 
face of the earth." 


EXCAVATIONS ON THE LONDON AND BIRMINGHAM RAIL- 
WAY BETWEEN SHELDON BROOK AND YARDLEY. 


A novel and ingenions method of excavating was first tried, + under the 
skilful direction of the assistant engineer, Mr. R. B. Dockray, a gentleman 
who now holds the appointment of resident engineer for one half the line, 
having before superintended the division from Birmingham to Hampton, 
which is execnted in such a superior manner as fully to Justify the Ligh 
opinion formed in every quarter of his engineering abilities. To estimate the 
plan properly, it will be necessary to describe the old system of operations :— 
On commencing the work a deep trench or gullet was cut, ten or twelve feet 
deep, and as many wide, at a suitable inclination for removing the excavated 
materials. When this gullet was carried quite through the hill, tbe sides 
were cut away to the edge of the slopes by * falling”—that is, by undermining 
at the bottom and driving wedges from the top and a few feet fram the face. 


* The ine used by Fulton, in his first steam-boat on tbe Hudson made 
by Messrs. Boulton and Watt, of Boho. ae nre me 


+ By Mz, Thornton, contractor for the works 
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which brought down the earth in large masses; it was then reduced into 
smaller pieces, and carried away in waggons. In this way the whole of the 
apper part of tfie excavation was removed, to the depth of the gnllet, by which 
time a similar gullet was brought up from the commencement of the work, 
which lowered the excavation twolve feet more; and so on, until the whole 
was removed; and each of these steps is called a “ lift.” 

The new process is the result of necessity, the parent of many useful in- 
ventions. This excavation was the key to the whole contract, and had to be 
pushed on with the utmost despatch ; and as wages wero high and the men 
intractable, it occurred to the contractor that a plough might be effectually 
used. The material was a hard, dry marl; and after a few trials, and by 
increasing the strength and altering the form of the plough, the plan was 
crowned with a success far beyond what was originally contemplated ; for in 
was found that, in addition to dispensing with a number of men, employed it 
andermining, wedging, and breaking up, it reduced the material to such small 
pieces, that the labour of several men, who used to break it up at the foot of 
the embankment, was saved; and many excavations are now entirely worked 
with the plough. 


PROCHEDINGS OF SCIENTIFIO SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
April 23, 1839. President in the Chair. 


The following were balloted for and elected:—T. J. Maude, W. Pearce, 
S. B. Worthington, as Graduates; J. C. Prior, Lieut. R. C. Moody, R. E.. 
as Associates, 

OA Steam Boilers and Steam Engines. 
Inst. C. E.* 

In à preceding communication+ the author had treated of the amount of 
evaporation in different kinds of boilers in common use; in the present, he 
treats of their peculiar and relative merits as evaporative vessels; the laws 
which regulate the amount of evaporation for assigned heated surfaces; and 
the practical rules whereby the performance of boilers may be tested. The 
water evaporated and fuel consumed, had been tabulated in the previous 
coromusication; the author now gives the dimensions of the several boilers— 
the area of the grates—the area of heat absorbing surfaces, and the rates of 
combustion and evaporation. The connexion of the boiler with the 
engine as regards the proportion of boiler to engine power, is reserved for 
eonsideration in a subsequent communication ; the attention is now confined 
to the influence of the proportions of the parts on the performance of boilers 
for a given weight of coal, Evaporation may be considered as the measure 
of the useful effect obtained from any weight of fuel, or, together with the 
duty done by an engine, the measure of the useful effect of a given weight of 
water, in the sbape of steam. The author insists on the importance of ascer- 
taining with accuracy the weight of the water, which in the shape of steam 
bas passed through the cylinder of an engine. The weight of water, or 
quantity of steam,requisite for producing a given effect or duty, was the subject 
of coatinual research by Smeaton ; and the basis of Watt's discoveries. 

The author being led to make observations on evaporation twenty years 
ago, soon perceived that the completeness and rate of combustion, the pro- 
m of the grates to the combustion effected upon them and to the whole 

-absorbing surface, were important elements in evaporative economy. 
These elements, in tbe author's own experiments at Warwick, where slow 
combustion was pushed to nearly its furthest limits—in those of Smeaton at 
Long Benton—of Rennie and Watt at the Albion Mille—of M. de Pambour 
va the Locomotive Engine, in which intensity of combustion and evaporative 
power are at their highest limits—of Nicholas Wood on the Killingworth 
Engine—and of Mr. Henwood, and others, on the Cornish boiler—are the 
data for the analysis of the evaporative effects; the true causes of which in 
the several experiments, the author now attempts to develop.f The 
autbentic facts here recorded of the working of boilers and engines of 
established credit and notoriety, will enable the employer of any boiler or 
engine to compare his practice with specimens of acknowledged and well- 
attested merit. 

The resulta derived from the above data are arranged in a tabular form, so 
as to exhibit at once the relation which any one property and the several 
parts of the boiler bear to any other, and to the effects produced, the amount 
and activity of the combustion (to which the author assigns the term calori- 
fic forces), and the modifications it experiences by the structure and disposi- 
tion of the several parts. 

There are also certain quantities and relations which exert a peculiar 
influence over the results, which, being rightly ascertained, are exponential 
or indicative of the practice of each particular boller; these Mr. Parkes 
cote the erponents of that boiler, and are as follow :— 

The quantity of caai burnt under a boiler in a given time,—the quantity 
burnt on each square foot of grate per hour,—the quantity of water evapo- 
rated per a foot of heated surface,--and the number of pounds of water 
evaporated by a given quantity of coal. Besides this, the influence of fime, 
that is, the time of duration of any given portion of heat about a boiler, and 
about equal areas of surface, demands our most attentive consideration, and 


By Josian Parxes, M. 


* This paper was commenced February 20th, and was continued during four meetings 
before the ter recess. 

+ See Transactions, Vol. 2. 

$ The sutbor hss been unable to obtain any similar data for the Morine Boiler. 


is specially treated of at the close of the paper. lt appears most distinetly, 
that the boilers tested as to their merit by their respective evaporative 
economy, arrange themselves in the inverse order of the rate of combustion 
—the Cornish boiler being greatly superior to all the others when tested in 
this manner, as well also as in respect if time is selected as the standard of 
comparison, whereby to mark the scale of descent from the highest point of 
excellence yet attained in evaporative economy. For this purpose, then, the 
Cornish results are considered as unity. . 

The value of the exponents for the Cornish, Wagon and Locomotive 
Boiler respectively, are collected together in the following table, will serve to 
show at one glance the respective values of the boilers on this comparison :— 


E of Coal burnt under one boiler in 44-08. seconds. 
» ` of ditto ditto in 16:57. ditto 
of Coke ditto in 645. ditto. 


Cornish ........ 
Wi — 


of Coal burnt on each square foot of grate per hour, 
agon ditto " ditto FORE INE 
Locomotive .... 


of Coke ditto 


Cornish’, .s.0vees of water evaporated by 1 Mise foot of heated surfi 


per hour from 2 


ditto 
ditto 


ditto 
ditto 


DILE 


Wagon 
Locomotive .... 


Cornish .. of Water evaporated by 1 ib. of coal from 212°, 
ditto di 


Wag tto 
Locomotive .... ditto 1 Ib. of Coke, ditto 
Locomotive .... ditto 1 Ib, of Coal, ditto. 


The Cornish boiler possesses some peculiar advantages, both as regarcs 
structure and the practice of slow combination, since, by the former, great 
strength is attained, and, by the latter, time is given for the complete com- 
bination of air with the heated fuel, for the transmission of heat through the 
metal, and for the escape of the steam through the water. The plates of the 
Cornish boiler are usually 4 an inch thick; whereas those of a low pressure 
boiler are usually 1-4th to 5-16ths of an inch thick; thus a much larger 
extent of surface is necessary to transmit a given quantity of heat in a given 
time in the former than in the latter case. The Cornish engineers allow 
seven times as much surface as in the general wagon boiler practice, for the 
evaporation of equal weights of water in equal times, and twelve times as 
much as in the locomotive; from which there is a gain of from 30 to 40 per 
cent. in the former, and of 64 with coke and 100 with coal in the latter 
case. 

The Wagon boiler has great disadvantages of structure, being ill adapted to 
resist internal pressure, liable to collapse, and greatly affected by incrustation. 
According to the above table, which exhibits the mean of eight experiments, 
the combustion is 24 times more rapid per boiler, and 3 times more rapid per 
square foot of grate per hour, and the rate of evaporation is 7 times greater 
than in the Comish. The loss of heat, the Cornish being unity, is 244 per 
cent. 

The construction of the locomotive boiler is so very different from that of 
every other species of evaporative vessel, that no strict analogy can be 
drawn betwixt it and any other. From the above practical results, it appears 
that the rate of combustion per boiler is nearly 7 times, and per square foot of 
grate per hour 23 times more rapid—that the rate of evaporation from equal 
surfaces 12 times more rapid than the Cornish boiler—the loss of heat, the 
Cornish being unity, 51 per cent. 

The author discusses at length the varying circumstances connected with 
different boilers, and the correspouding influence on the &bove results, and 
particularly the system of management by which he was enabled with a 
Wagon boiler to approach the Cornish results, The table accompanying this 
paper will frequently enable the intelligent employer of a boiler to ascertain 
the best proportion of parts, and the best practice. For, having decided on 
the quantity of steam required, he knows the quantity of fuel which will 
generate it if he adopts the measures of surface and proportions of parts, 
which have given relative effects; or he can ascertain whether his present 
practice be good or defective. Notwithstanding the great stride which has 
been made in the economy of fucl by the Cornish engineers, the sources of 
waste are still great, and we may hope for great advances in evaporative 
economy, when combustion as a science and practical art has received tho 
attention which it merits. 

The cffect of a different practice as regards rapidity of combustion and 
arrangement of parts, entirely disturhs the relation betwixt boilers of equal 
surfaces; the table shows an almost perfect identity in the total, the radiant, 
and the communicative areas, between the mean of eight experiments on the 
wagon and cleven on the locomotive boiler, and the locomotive boiler would 
present between 3 and 4 times greater surface to absorb the heat generated 
on the grate than the wagon, if the rate of combustion were the same 
in both, but the rate of combustion is seven times more rapid in the 
locomotive, and consequently the locomotive does not offer one-half 


* The results for the Wagon Boiler are the mean for eight builere, 
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the surface of the wagon boiler for the absorption of the heat pro- 
ducod from equal weights of fuel in the same time. The result of this dis- 


cordant practice is a loss by the locomotive of 1-3rd of the heat which is 


realized in the Wagon boiler; that the rate of evaporation from equal surfaces 
is augmented by the locomotive by 65 per cent., so that the increase of evapo- 
rative power is attended by a sacrifice of 33 per cent, of fuel. 

The locomotive possesses peculiar advantages in the thinness of the metal 
composing the tubes, and the subdivision of the heat, but these are more than 
neutralized by the exceedingly short period of duration of the heat, from any 
given quantity of fuel about the boiler. This most important subject of time 
is discussed in a series of propositions based on the following principles :— 
Tho structure of the boiler and its mode of setting occasion the heat to travel 
greater or less distances, and over very unequal extents of surface in equal 


times, and the value of timc will be appreciated by referring it to the rate of 


combustion, to the distance passed over by the products of combustion before 
they quit the boiler, the time in which the heat traverses the boiler, and to the 
end of the duration of the heat about equal areas of surface. These remark- 
nble elements give rise to eleven propositions, which are fully discussed and 
illustrated hy tabulated results. The peculiar action which takes place on the 
metal of the boilers is indicated by the phrase intensity of the calorific action, 
since thero are involved many actions which are entirely independent of the 
temperaturo of the fire. The relations furnished by some of these proposi- 
tions are facts as regards the rolative action of the fires, and furnish appropriate 
measures of tho effects of different systems of practice on tho durability of the 
boiler, 

The preceding abstract having been read, Mr. Parkes remarked there were 
so many clements to be taken into consideration—the evaporation was affected 
by so many circumstanccs—there were so many things left untold—tbat he 
hoped some of the many who were capable of experiments would give their 
assistance, — Every day's work was an experiment which ought to be carefully 
registered. He had great difficulties on many points, particularly with respect 
to the locomotive boiler and the thinness of the heat-absorbing surface. It 
had been stated on a preceding evening that Dr. Ure had proved, if two 
vessels of equal size, the one of thin and the other thick metal, be placed in a sand 
bath, there will be more water evaporated in a given time by the thicker than by 
the thinner vessel. This was very extraordinary, since he thought that 25 per 
cent. would be lost in the locomotive boiler if the tubes were of double the thick- 
ness. The effect of thickness of the material was evident in the experiments which 
every boy has made with the paper boilers over a candle. The real cause of 
the destruction of boilers is the application of heat to thick surfaces. Another 
subject of peculiar importance is the temperature at which the heat leaves the 
boiler and enters the chimney. He had made experiments on this at War- 
wick, and proved that he could not boil the water in a vessel at the to 
of a chimney 60 feet high; the temperature never exceeded 180° Fahrt. It 
was argued that more of this heat could not be used, but the Cornish en- 
giueers had shown that to he an error, having surpassed his results. 

Another subject is the constant loss of heat by radiation; he had attempted 
to ascertain this with Mr. Wicksteed ; the boilers at Old Ford wero covered 
with cinders, so that but little radiation would take plice but from the 
front or bed ; still the quantity of heat which goes off is considerable, and one 
great source of waste. They had observed with grent care the quantity of coal 
requisite to keep the boiler hot; this would furnish some measure of the loss 
due to radiation. 

Blocks for Railways. 

The attention of the meeting having been called to M. D’Harcourt’s arti- 
ficial granite for railways, blocks, and other purposes, Mr. Rastrick remarked 
that be had about a month ago laid down blocks of the Scotch Asphalte, two 
feet square, on a portion of the Southampton Railway, The sleeper was put 
in while the block was formed. It was usual to bore holes and to fix the 
chairs by bolts; he had wished to ascertain how far the blocks would staud 
the driving in of the bolts, without any boring ; they bore this without any 
apparent injury, and ho thought these blocks, weighing about 3} cwt. would 
answer the purpose better than blocks of other materials. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 


Report of the Council, presented at the Annual General Meeting, held the 
6th of May, 1839. 

At the expiration of another year of active exertion, and they trust of use- 
fulness, the Council appear before their professional brethren to render an 
account of the manner in which they have endeavoured to fulfil the many and 
important duties which have devolved upon them; and to take a review of 
those ocourrences connected with the Institute andthe art, which have marked 
the past twelve months. They have the satisfaction of stating, that the 
Institute has proceeded quietly but firmly in their course, drawing the atten- 
tion of the members to new sources of information ; arbusing a spirit of 
investigation; extending the foreign correspondence; and drawing more 
closely the bonds of mutual intelligence and good-will with their foreign 
brethren on the continent. Thus, it is to be hoped, entitling themselves to 
fresh confidence in the public estimation. 

Most satisfactory proofs have been received from distant parts of the useful 
tendency of these exertions and of tbo propriety of these principles, which 
have guided the members in their proccedings. The architects in Dublin are 
now engaged in forming an Institute for the sister kingdom, and have applied 
to the Council for their advice and co-operation. Upon the suggestion of 
the Royal Institute of Fine Arts at Naples, the Neapolitan Government have 
caused to be printed tbe rules and regulations of this Institute, as well as the 


proceedings of the opening meeting in 1835, togetber with the soríes of 
questions issued for tho guidance of correspondents. These questions bare 
also been printed in the annals of the American Institute of Mew York, aud 
two editions have appeared in German, published at Hamburgh and in Viensa 
—those connected with architecture in both hemispheres, will therefore be 
pursuing their inquiries upon the same uuiform system of investigation, Ip 
America an attempt was made to emulate the purposes of our society by hold- 
ing annual meetings of the architects, alternately in the leading cities of the 
United States. But the remote distances at which the architects live, and 
their comparatively small number, scattered over that immense territory, 
presented difficulties, which, in spite of their enthusiasm for the cause, obliged 
them after two meetings to defer carrying out theirjobject to a more fay. 

riod. 

Pehe Council have observed, with considerable interest, that a society has 
been established at Oxford for promoting the study of Gothic architecture, so 
as to provide for the cultivation of correct architectural taste, particularly among 
the clergy, whose influence is naturally and justly so great in the selection of 
designs for erecting new churches, or in the preservation of old ones. The 
Council eannot but hope that the time is not far distant when general archi. 
tecture may form one of the courses in the University education, and be eon. 
sidered as necessary au attainment and accomplishment to the gentleman and 
scholar, as those brancbes of literature and abstract science which now occupy 
the hours of the studious in these seats of classic learning. 

Amidst the political difficulties naturally incident to an infant state emerg- 
ing from the slavery of centuries, and with discordant principles of different 
habits and distinct interests, it is gratifying to remark thet an Archeological 
Society has been established at Athens under the auspices of the Government, 
Their purpose is to promote excavations, to preserve the ancient edifices from 
further degradation, and to pursue those fresh enquiries, to which recent dis 
coveries of monuments, or renewed observations upon those already knowa, 
may give rise. That society has forwarded to this Institute a series of ther 
Epbemeris, containing their investigations, copies of the inscriptions, and re- 
presentations of sculptured fragments recently brought to light. It is satisfac. 
tory to observe the accuracy with which these subjects are rendered, and the 
sound spirit of criticism and investigation with which these erudite researches 
are pursued. Through the medium of the secretary of the Institute a claw of 
Subscribers to that society has been commenced in England; and it is hoped 
that all who feel an interest in Greek antiquities, will promote by their con- 
tributions the investigation of subjects, which Englishmen bave already so 
materially advanced by their learned researches, and rendered familiar by tbeir 
accurate and superb illustrations. G 

Shortly after the last annual meeting a proposition was made by tbe Archi- 
tectural Society, to consider the axpenieacy and practicability of a union of 
the two societies. Committees were mutually appointed, who agreed unani. 
mously upon a scheme for the incorporation of the two ies. . This was 
approved at a geners] meeting of the Institute, but negatived by the other 
society—a result much regretted by the Council, as they feel that the interests 
of the art and of the profession would bave been most effectually promoted by 
amalgamating the whole body of the profession, and concentrating, those 
exertions for tke benefit of architecture, which are less efficient when divided, 
The Council instance with satisfaction a remarkable testimony borne to the 
soundness of these views taken by the Institute, in the fact, that in consequence 
of the rejection of the scheme by the Architectural Society, eighteon members 
of that body withdrew, of whom thirteen have been elected members of the 
Institute. 

The foundation of a students’ class formed part of this scheme, and although 
tbe proposition for the union proved ineffectual, yet this portion seemed of so 
valuable a nature, that the Institute resolved to carry it into operation, and 
eight students bave been already admitted, 

Within the last twelve months several impertant competitions for edifices of 
the highest Eso ht have been thrown open to the profession. The mode 
generally adopted of conducting competitions, not seeming to produce the 
results to be desired, either by the public or the profession, & committee of 
members was appointed '* to consider the practicability of adopting means to 
secure more satisfactory decisions." These gentlemen, without entering upon 
the suhject of the policy of competitions in general, or the comparative advan- 
teges of open or select competitions, or the question whether the standard of 
the nationa! architecture is likely to be raised or lowered by this mode of 
procuring designs for public buildings, took a general view of the subject, 
stating some of the objections to which the manner in which they are earried 
into effect is liable, and suggesting some remedies. This report was printed. 
and has been extensively circulated. 

The three subjects still open to the enterprise of the architect are, the 
Nelson Monument, the St. George’s Hall at Liverpool, and the Er- 
change of London. In the first of these a preliminary decision bas been 
pronounced, and the council are grntified in recording, that the two prizes 
awarded to architectural subjects have been gained by fellows of this Institute, 
Mr. Railton, and Mr. Fowler, the honorary secretary. The two other 
subjects are stil} open. It is necessary, upon occasions of such magnitude and 
importance, that adequate time should be allowed to the competitors, to 
deliberate upon subjects requiring so mucb experience and consideration, both 
as to arrangement and decoration ;—occupied as the architect is in his pro~ 
fessional engagements, it is highly necessary that he should be allowed ample 
time for digesting the conception of monuments, which are to endure for . 
involving his reputation as an artist, and perhaps the character of the pertods 
in which tbey are erected in point of taste. 

The prize drawings for the present year, oamely, the restoration of the 
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Baronial Castle of Sheriff Hutton, in Yorkshire, affords the opportunity of 
again bearing testimony to the research and shill evidenced in the drawings 
aod description, to which the Soane Medallion has been awarded. The general 
meeting feit that Mr. Samuel Sharp, the associate, the author of this restoration 
and of the one which was snocessful last year, had not only displayed great 
merit in this production, but had also deserved well of the Institute for the 
zeal with which he had again offered himself to the approbation of his pro- 
fessional brethren. It was accordingly decided that his medallion should 
have a further distinction of a gold rim. In order, however, to avoid discou- 
raging in future the exertions of competitors, who might in such cases be 
deterred from undertaking the labour and expense of such subjects, from the 
fear of being deprived of their reward by the superior merits of a candidate, 
whose already acknowledged talent might bar the hope of success, the Institute 
bave reserved the power of awarding the Soane Medallion to the second in 
werit, and of adjudging to the first such other reward as they may think fit 
and nml 

The Council entertain tho hope that the fellows may hercafter deem it 
expedient to publish the best of the restorations, on which premiums have been 
bestowed. ey consider that such a work would reflect credit upon the 
Iostitute, as containing a body of novel, useful, and interesting information. 
It would also afford a stronger inducement for future competitors to make the 
sactifige of their time and talents, in the bope of obtaining such a distinction. 

Medals of merit have been adjudged to two essays upon the subject of an 
analytical investigation of Greek and Roman architecture, as indicating consi- 
siderable research and care. 

The services of able men of science have continuod to be rendered available, 
by meins of lectures, for the purposo of developing the general principles of 

sciences connected with architecture, offering to the professor sources of 
information and instruction, and means of practical! application to the purposes 
of construction. The adaptation of such sciences to the peculiar purposes of 
architecture has not hitherto engaged the immediate attention of those occu- 
pied in the invostigation of these branches of knowledge. Although the 
manner in which the subjects have been treated hitherto in this room, has Leen 
necessarily elementary and general, yet the Council feel convinced that much 
good has resulted, and that by a stoady perseveranco in the same course those 
sabjects will come to be studied by professors in cach department with more 
special reference of the sciences to construction. The present session will 
be marked by courses on geology and acoustics, and probably during the 
next, the attention of the members may be drawn to mechanics, optics, and 
the principles of colour. Without a knowledge of the laws which control the 
harmonious decoration of buildings by colour, the architect may destroy the 
effect of the most graceful combinations of mass and form, and the grandest 
arrangement of lines. Colour is capable of producing the most important 
effects upon the mind. It gives character to the hall, the staircase, and the 
chamber—effectually calls the imagination into play—requires no previous 
id to render its effects to be deeply felt by the uneducated and the refincd 
imd. It acts upon the feelings by sensations, eithor sublime, cheerful, or 
loomy. It isa principle by which the artists of all nations and of all periods 
avo sought to appeal to feelings. Egypt, in all her sublimity ; Attica, in 
all her parity and grace; Asia, in al her wild luxuriance; Europe, in the 
middie ages, and the architects of the “ Revival,” have derived powers of ex- 
pression and emotion from this source, which was subsequently neglected, 
but which it is the interest of tbe architect of the present day to revive and 
render his own. 

It is with great pleasure that the Council havo observed, that at length the 
constructions connected with the new Houses of Parliament are commenced. 
This important work has given rise to an investigation of the utmost conse- 
quence to the profession. Upon the suggestion of Mr. Barry, the architect 
of the building, government has directed a commission to investigate the 
paitis of stone in various parts of the kingdom; with the view to adopting 

t which should best ensure perpetuity to this grand national fabric. This 
commission, consisting of Messrs. Barry, Delabeche, Dr. Smith, and Mr. 
C. H. Smith, have visited 105 quarries, and examined 175 edifices, and col- 

imens from various , Which have been submitted to tests both 
mechanical and chemical by ‘Professors Wheatstone and Danicl. The publi. 
cation of the results of these valuable trials will be of incalculable importance 
to the public and to the profession, asthe subject, pursued in this complete 
manner, will render the professor better acquainted with resources for 
building stone, of which he may avail himself—improve property, by per- 
bape bringing into use qnarries hitherto neglected or unknown,—and may 
ibly ensure to our public edifices a quality of material better adapted to 
resist the changes of temperature of this variable climate, and to withstand the 
peculiar atmospheric infloences of this metrepolis. It may lead perhaps to 
the adoption of a stone more hriliant in hue than those at present in 
general use, so as to shed somewhat of the glow of an Attic or a Roman 
tint upon the architectural features of the public edifices of London. The 
uiry, thus pursued, fully confirms the important connection of chemistry 
and geology with architecture, and proves the importance and advantage of 
the course ado by the council of calling the attention of the members to 
thoee subjects by lectures. 

Since tbe last annual meeting six new fellows have been elected, one 
Hono Fellow, one Honorary Member, Mr. Wilkinson, distinguished by 
bis valuable researches in Egypt, seven Honorary and Corresponding Mem- 
bers, 16 Associates—makiog 31 new members, and forming with those pre- 
viously elected an aggregate of 152 contributing and 52 Honorary members, 
besides eight Students. The Institute and the art have lost a distinguished 
member by the death of Monsieur Percier; a short memoir was read of this 
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esteemed artist at one of the ordinary mee'ings, collected from various brief 
notices of him published at the time in France. Itis to be expected that a 
fuller account of his brilliant talents, his valuable productions, his estimable 
peona character, and of his iniluence upon the French school, of which 

e was the leading master during a very long period, will be published and 
do justice to the reputation which he so justly acquired throughout Europe. 
The council are led to hope that Monsieur Vilain, his nephew and heir, will 
accede tothe request, which has been made to him for one of the drawings 
of Monsieur Percicr. This application arose from the conviction of its being 
extremely important that the Institute should, if possible, possess some 
aútograph specimen of the talents of every distinguished architect, as they 
may hereafter enable those, who may write on the history of the arts or the 
biography of architecte, to refer to authentic records. The Institute owe to 
the liberality of their Fellow, Mr. Mylne, autographs of Piranesi, Robert 
Mylne, Bonomi, and Lewis. It is hoped that this collection may receive 
ample additions from those who may have similar documents in their pos- 
session, which derive value from forming part of a series, although when 
separate they are of comparatively little importance. To Mr. Mylne the 
Institute is also indebted for a copy of the ** Editio Princeps" of Vitruviu , a 
rare and valuable volume, and of peculiar importance in the library of an 
institution like this. The council, conceiving it desirable that the Institute 
should possess a complete series of the cditions of our Latin classic, have 
purchased three other editions, and four more have been presented by other 
Fellows. The donations of drnwings have been more than usually numerous 
and interesting, and consist principally of dcelineations of buildings in foreign 
parts. Among these must be particularly noticed the valuable serics illus- 
trating Indian bu:ldings, forwarded to the President by the Rajah of Tanjore, 
which were prepared by order of his highness for the express purpose of 
being sent to the Institute. The council have to record with deep regret 
the loss whicb the Institute has experienced in the death of their liberal 
benefactor, Sir John Drummond Stewart, who within a few days of his decense 
had transmitted further additions to the collection of drawings which he had 
already presented. The foreign members have as usual been liberal in their 
contributions to the library, and Messrs. Albertolli, Hittorff, Blouet, Vandoyer, 
Roelandt, Laves, Suys, Serrure, and the Chevaliers Gasse and Bianchi have 
added many valuable volumes and drawings to the collection, Those foreign 
architects who have visited this country have been cordially received by our 
members. Two striking instances have occurred of the influence which 
architecture has exercised upon the minds of gentlemen, distinguished by their 
rank and fortune, and who are engaged in works the fruits of their travels 
in foreign lands, and more especially connected with the art. Gally Knight, 
Esq., M.P., was already advantageously known for his previous investiga- 
tions in the architecture of Normandy. His work, now in the course of pub- 
lication, entitled ** Norman and Saracenic Remains," four numbers of which 
have already Appeared, and have been presented by him to our library, is of 
great value, beauty, and research. It is impossible to omit noticing the 
exquisite illustrations of many striking edifiees, hitherto uaknown, contained 
in Mr. Vivian’s work entitled “ Views in Spain and Portugal.” 

It will be perceived by the balance-sheet, that the considerable accession of 
new members has of course produced a corresponding increase to the income 
of the Institute—by the contributions of four honorary fellows 100 guineas 
have becn invested in the consolidated annuities—the travelling fund, originally 
founded by J. Newman, Fellow, has received a considerable addition by the 
donations of Messrs. Rhodes and Chawner. It is proposed that the dividends 
and subscriptions for this fund should be allowed to accumulate, until the 
amount of stock should be sufficiently productive to enable the Institute to 
assist effectually some meritorious student to pursue his studies on the classic 
soils of ancient art. It is to be hoped that the liberality of members by 
special subscription may effectually promote this object. 

The council would ijl discharge their duty, if they retired from office 
withont claiming for their successors a generous confidence in their discretion 
and judgment; an unreserved reliance, which may encourage them in the 
difficult path of duty. Taught by their own experience and judging from 
their own impressions, they are convinced that without this confidence no 
men of independence and feeling—none, who rank bigh in the profession, and 
who have no ultimate motive but a disinterested desire for the prosperity of 
the Institute, can be induced to undertake this responsible and arduous task. 

They would also urgently call upon the members for their more active 
co-operation in furtherance of the exertions of futurc councils. With the 


council should rest merely the ministerial and executive functions of the 


Institute. The fellows and associates must consider it a more positive duty 
to furnish their officers with communications, which should give interest to 
the ordinary meetings, and eventually constitute materials for the volumes of 
transactions. It was said of a distinguished philanthropist, that he could 
contract into the smallest dimensions or expand into the largest for benevolent 
purposes. So let no member consider any exertion too insignificant, or any 
effort too great, which may advance the interests of the Institute, the pro- 
fession, and the art. 

Gentlemen,—Have we not seen the gratifying and encouraging anticipation 
with whicb our first formation was hailed on all sides—tbe generous sympa- 
thies which our first efforts excited—tbe liberality by which our narrowed 
means «ere increased into ample funds? Have we not witnessed the patron. 
age of the nobility—the support of the profession—and the cordial concur- 
rence of our invaluable foreign brethren in art? Has not success attended 
our first essay at publication? Have not competitors pressed forward for our 
prizes? Have we not by one sovereign been incorporated under a charter, 
and has not our Queen graciously honoured us by her patronage? When we 


p 


228 


—U 


reflect on this career of success, and the activity, perseverance, and disinte- 
rested efforts of successive councils,—when we see our President using every 
exertion and losing no opportunity for promoting the efficiency and prosperity 
of our society by his judicious counsels, by his animating example and by bis 
munificent hospitality, —may we not with confidence call on our members to 
press forward and carry out the purposes, for which we are associated, in a 
manner commensurate with the expectations of the public, consistent with the 
character of the profession, and corresponding with tbe rank which the 
Institute holds among the scieptific bodies of Europe? 
COUNCIL, 1839—40. 
PRESIDENT.—Barl De Grey. 
Vicz-PREsIDENTS.—Messrs. Basevi, Blore, and Burton. 
Hon. BECRETARIES.— Messrs. Fowler and Poynter. 
Oapinaky MEMBERS.—Messrs. Bellamy, Cundy, Chawner, Ferrey, Mocatta, 
Salvin, and Shaw. 
Hon. Sec. or FOREIGN CORRESPONDENCE.—Mr. T. L. Donaldson. 


ROYAL SOCIETY. 


ArniL 11.—The Marquis of Northampton, President, in the chair. 

The following paper was read :— 

On a new Equi-atomic compound of Bicyanide with Binoride of Mercury, 
by James F. W. JonwsroN, Esq.—In this paper an account is given of 
the properties of a salt, obtained by agitating with red oxide of mercury 
a small portion of hydrocyanic acid, and which the author finds to be dis- 
tinguished from the bycianide of mercury by its sparing solubility in cold 
water, by the strong alkaline reaction exhibited by its solution (a property 
which indieates an excess of mercury), and by its susceptibility of detona- 
tion by heat, depending on this excess being in the state of an oxide, and 
on the action of the oxygen on a portion of the carbon of the cyanogen it 
contains, and the presence of which is shown by the disen ment of 
hydrocyanic acid gas when acted on by hydrosulphuric and hydrochloric 
acids. The analysis of this salt, givcn by the author, shows it to consist of 

Carbon .. .. .. 5.203 
Nitrogen se .. e. oe ae oe 6.025 
Oxygen os os er e ee oe o 3.098 
Mercury ee se es os ss oe 85.674 
100, 


The formula of which composition is as follows :— 
Hg. Cy., + Hg. O., 

ArniL 18.—J. W. Lubbock, Esq., V.P., in the chair. ; 

J. T. Gravea, Esq., of the Inner Temple, and the Rev. Sè R. Maitland, 
were elected fellows. 

The following paper wsa read :— . 

On the Constitution of the Resins ; Part I., by J. F. W. Jounston, Esq. 
The object of the general investigation, of which the commencement 18 
given in this paper, is to determine the relative composition of the various 
resins which occur in nature, and to trace the analogies thoy exhibit in their 
constitution; and also to asccrtain how far they may he regarded as being 
derived from one common principle, and whether they admit of being all 
represented by one or more general formule. The chemical investigation 
of the resin of mastic shows that this substance consists of two resins; the 
one soluble, and acid; the other insoluble, and having no acid properties. 
The formule expressing the analysis of each of these are given by the 
author. He also shows that a series of analyses may be obtained which 
do not indicate the true constitution of a resin. The soluble resin, when 
exposed to the prolonged action of a heat exceeding 300° Fahr., is partly 
converted into a resin containing three, and partly into one containing five 
equivalent parts of oxygen, the proportion of carbon remaining constant. 
The same resin combines with baie, so as to form four series of salts; 
which in the case of oxide of lead, consist of equivalents of resin and of 
oxide in the proportions, respectively, of two to one; three to two; one 
to one; and one to two. This soluble resin, in combining with bases, does 
not part with any of its oxygen; but if any change takes place in its con- 
stitution, it consists in the hydrogen being replaced by an equivalent pro- 
portion of a metal; and formule are given representing the salts of lead 
on this theoretical view. By boiling the resin in contact with ammonia and 
nitratc of silver, or perhaps with nitrate of ammonia, it is converted into & 
resin which forms a bisalt with oxide of silver, in which therc is also an 
apparent replacement of hydrogen by silver. The resin next examined ig 

at of dragon's blood ; and the conclusions deduced from its analysis are 
the following :—first, that the lump dragon’s blood is the natural and pure 
resin, while the strained and red varieties, being manufactured articles, 
are more or less decomposed ; secondly, that this resin retains alcohol and 
ether, as most other resins do, with considerable tenacity; but that these 
solvents may be entirely expelled by a long-continued exposure to a 
temperature not higher than 200° Fahr.; and lastly, the formule repre- 
senting its chemical composition is given. 


GEOLOGICAL SOCIETY. 
April 10—Rev. Dr. BUCKLAND, President, in the chair. 


A paper was read, On as much of the “ Transition or Grauwacke System” as 
ts eu posed in the counties of Somerset, Devon, and Cornwall," by the Rev. D. 
WiLLiAMS, F.G.S. 

The author commenced by stating, that his views respecting the structure 
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of the country had been derived from independent observations; but iba! 


while he claimed originality for bimself, he did not in the remotest sense im- 
pugn the originality of the views of other geologisis who have examined the 
same districts. The sedimentary deposits older than the new red system, 
and constituting the whole of Cornwall, and the greater part of Devon, and 
the south-west of Somersetsbire, are arranged by Mr. Williams, in the trang. 
tion class, and under the following formations, commencing with the youngest, 
9, Floriferous slates and sandstone; 8, Coddon Hill grits; 7, Tribolite 
slates; 6, Wollacombe sandstone: 5, Morte slates; 4, Trentishoe slates; 3, 
Calcareous slates of Linton; 2, Foreland and Dunkerry sandstone; 1, Can- 
nington Park limestone, Of these formations, only 9, 8, and 7, were descri- 
bed in the paper, the other six not occurring in Cornwall or in Devonshir, 
except in the north-west corner of the county, and are reserved by the author 
for future consideration. The floriferous slates and sandstone (9), arranged 
in the true coal measures by Professor Sedgwick and Mr. Murchison, 
cn memoirs read before the British Association in 1836, and the Geological 
moiety in 1837, Mr. Williams considers to bea grauwacke formation, becanse 
he has traced passages into the subjacent deposit (8); and he employs the 
term “ floriferous," to avoid the ambiguity which he conceives would arise 
from using the word carbonaceous ; and he objects to the expression culmife- 
rous, as anthracite constitutes but a very small part of the formation. The 
deposit occupies a large portion of Devonshire, and detached minor districts 
of Cornwall. The sandstones, he says, are quite distinct, but that the slates 
are occasionally undistinguishable from those employed for roofing. The 
Moddon Hill grits (8) constitute, on the north, a narrow band from Freming. 
ton, near Barnstable, to Holcomb Rogus ; and in the south & broader districts 
flanking the floriferous sandstones, from Forrabury, by Launceston, to the 
granite of Dartmoor. The deposit passes gradually upwards into No. 9, and 
downwards into No. 7, the intermediate strata being termed by the author 
neutral beds. The grits which compose the greater part of the formation are 
perfectly distinct from any other in the district, and afford most valuable 
assistance in tracing the range of the deposit: they contain also the wavellite, 
for which the north of Devonsbire has been long distinguished. In the 
middle of the series are lenticular masses of limestone, associated with beds of 
black shale—the former contairing Goniantites and Posidonia, and the latter 
plants with flakes of anthracite. The trilobite slates (7) constitute, in the 
north of Devon, a band ranging from Braunton on the west, nearly to Mil- 
verton on the east, and on the south, extensive districts around the granite 
of Dartmoor. He believes that the whole of the slate series of Cornwall 
belongs to them. In the north and south, they gradually pass upwards into 
the Coddon grits, and in the north downwards into the Wollacomb sandstones 
(6), the expression neutral being also applied to these p beds. In some 
parts, the slates abound with trilobites; and the limestones of Plymouth, 
Newton Bushell, and Torbay, which belong to the formation, in corals and 
shells. 

The remainder of the series, from 6 to 1, will be described in a fatare 
memoir. 

il 


April 24.—Rev. Dr. BUCKLAND, President, in the chair.— Communications 
were read :— 

1. On the Climate of the Newer Pliocene Period, by Mr. Sarra, of 
Jordan Hill. 

An examination of the sbells contained in the newest tertiary d ts on the 
shores of the Clyde, has convinced Mr. Smith, that the climate of this part of 
the globe, during their accumulation, was colder than it is at present. His 
attention was first called to the subject, by observing that the sbells found at 
Uddevalla, and described by Mr. Lyell in his memoir on the change of level 
in the Baltic, agreed with some of those most common in the raised beds 
of the Clyde; and his views respecting the northern aspoct of the pecali 
most abundant of the Scottish fossils have been confirmed by Mr. Gray, Mr. 
G. Sowerby, and M. Deshayes. 

2. Remarks on some Fossil and recent Shells collected by Capt. Bayfield, 
R.N., in Canada, by Mr. LYELL. i 

Several eminent conchologists having observed that in the English crag tbere 
are certain shells which indicato a somewhat colder climate that which 
now prevails in our latitudes, and it having been supposed that a similar infer- 
ence may be deduced, but with greater certainty, from shells found in the 
Newer Pliocene strata of Scotland and ireland, Mr. Lyell has been induced 
to examine, witb great care, a collection of shells sent to him by Capt. Bay- 
field, consisting partly of fossils procured from the most modern tertiary de- 

its bordering the Gulf of St. Lawrence, and partly of recent testasss 
rom the Gulf itself. The shells were found rincipalliy at Boauport, about 
two miles below Quebec, in a deposit similar to that now forming in the bed of 
the St. Lawrence; and the uppermost stratum, nearly 100 foet above the level 
of the river, is almost exclusively composed of bivalves. Similar shells occor 
sh a still higher pice in re valley of ae St. Charles, three esp from 

auport; and at Port Neuf, forty miles ve Quobec, at hei i 
from 50 to 200 feet. Numerous boulders of pri sg inito ire 
the strata at different levels, and appear as if they had been dropped there 
from dinod mases d ice, at widely stan và in rr of possi h some 
of the shells are broken, yct many are perfect; and it is im o to imagine 
that the clay, sand, and gravel, eii aw the strata, could have been forced, 
together with the boulders and testacea, into their present position by a vio- 
lent current, as the fragile Terebratula psittacea is found with both valves 
uuited, and its long, brittle, interior appendages entire. "The sbells bear 
‘a strong resemblance to those found in the newest tertiary deposis st Udde- 
valla, in Sweden; and some of thc most abundant at locality are com. 
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mon to both. The Canada fossils, however, se far as they have hitherto been 
examined, do not agree as a whole, with the testacea now inhabiting the Gulf 
of St. Lawrence: many of the species ranging, in a living state, from tho Gulf 
to the border of the North Polar Circle, or are now only known in high 
northern latitudes, as in the seas of Gicenland, Iceland, and Norway, or agree 
with shells found in the newer Pliocene of Scotland and Sweden. On the 
contrary, many of the shells most conspicuous in the Gulf of St. Lawrence, 
have not been found in a fossil state. As the climate of Canada is now exces- 
sive, it is natural that many northern and arctic shells should exist in the Gulf 
of St. Lawrence, without any mixture of tropical forms; it is very probable, 
also, that in the period immediately antecedent to the present, the climato of 
Canada was even moro excessive than it is now, aud that the shells resembled 
still more closely that small assemblage existing in high northern latitudes, It 
is likewise evident, from the manner in which the large fragments of rock are 
interspersed through the shelly strata near Quebec, that while theso doposits 
were forming, blocks of ice were annually transported as at present. Amon 

the fossil shells near Quebec, not one has yet been found which can be affirme 

to be extinct. They relate, therefore, to an extremely modern period, and, 
though the climate may then have been more excessive than at present, a more 
equable one may have preceded, and the alterations may have been connected 


with the g hical c es which upheaved the shelly deposits of Canada 
200 feet above their former level. p Pre 


3. dn Extract of a Letter from Herr F. A. Roemer to Dr. Fitton, dated 
Blilideskam, March 20. 

The Wealden formation, including the Purbeck stone, is very extensively 
developed in the North of Germany, and is overlaid by a great argillaceous 
deposit, containing marine shells, similar both to the oolitic and the creta- 
ceous systems. Of the fonsils found in the Wealden of England, almost every 
species occurs in Germany, including even tho minute Cypris (uberculata, 
C. granulosa, and C. Valdensig, Last autumn, Herr Roemer discovered the 
Wealden, with its characteristic shells, near Bottingep, in the High Alps. He 

ssesses also the Lepidotus Mantelli, of the English Wealden, from Saxony. 

e Portland sand occurs in the North of Germany, but the Portland stono 
and the Kimmeridge clay are so intimately connected by their fossils, that the 
intermediate sandy beds cannot be considered as a separato deposit. The 
chalk with flints occurs possibly in the Hartz. The greon-sand series is exten- 
sively developed, tho Flammenmergel of Hausmann being the upper grcen-sand 
of England, and the quader-sandstein the lower. Herr Roemer belioves that 
the gault also exista in Northern Germany. 

4. Classification of the Older Rocks qf Devonshire and Cornwall, by Prof. 
Sxpowicx and Mr. Muacnison. 

in a former communication to tho 


of the culmiferous strata occupy 
Devonshire, they adhere to their first opinion, and consider them the equiva- 


the whole of Cornwall, as the lower part of the Silurian system and the upper 
part of tbe Cambriau, having been misled by the slaty character of the rocks, 
and its supposed f of geological antiquity. A recent examination, how- 
ever, of tbe fossils collected by the authors, or kindly seut to them for the pur- 
pose by the Rev, R. Hennah and the Rev. D. Williams, has proved that the 
strata immediately subjacent to the culm series (shown on a former occasion to 
contain true coal-measure plants), inclose fossils resembliug those in the lower 
carboniferous strata of the north of England ; that the great niass of interme- 
diate beds are characterized by peculiar fossils; and that the lowest strata 
contain some which partake of the same type, and others which belong to the 
upper Silurian formations. On these grounds, therefore, the authors have 
been induced to remove the slates and older sandstones of Devon and Corn- 
wall from the position they first assigned to them, and to place them on the 
parallel of the old red sandstone, the intermediate series of strata between the 
carboniferous and Silurian systems. Had, however, tbe whole of the evidence 
derived from organic remains been before the authors in 1836, the geological 

of the strata could not then have been determined, as the fossils of the 
Marian aystem, one of the terms of comparison, had not been fully ascer- 
tained. the gradual passage of the strata from one group to another, and 
in the recurrence of the same groups north and south of the great culmiferous 
or carboniferous series of central Devon, there is the most decided stratigra- 
phical evidence of the whole of the country belonging to one geological epoch. 
The marked difference between the slates of Devonshire and Cornwall, and 
the sandstones of Herefordshire with the adjacent counties, hitherto considered 
t of the cld red system, the authors showed can be no valid objection to 
tee proposed classification, as lithological characters have been long proved to 
be of little or no importance in conmecting deposits, at even very limited 
distances. The absence of the true carboniferons limestone was also shown to 
be no argument against the arrangement of tbe autbors, as on the western ex- 
tremity of Pembrokesbire, that formation is entirely wanting, and the 
culm or cosl-measures rest immediately on older rocks. Lastly, the 
authors proposed, in consequence of tbe strata in Devonshire yielding the best 


zoological type, to substitute the term Devonian system for old red, and they 
expressed a hope that the determination of these fossils would assist in filling 
up the sequence of geological formations, and enable observers to discover, in 
other parts of the world, a series of deposits hitherto supposed almost peculiar 
to the British isles. The authors acknowledged the assistance they have 
received from Mr. James De Carle, Sowerby; and that Mr. Lonsdale first 
suggested that the limestones of South Devon would prove to be of the age of 
the old red sandstone. The paper was illustrated by the large index map of 
the Ordnance Survey, coloured by the authors, and it exhibited the range of 
the several systems through North and South Wales, the border counties of 
England—Devonshire and Corowall. 

5. A Notice on the general relation of the various Bands of Slate, Lime- 
stone, and Sandstone in South Devon, by Mr. R. A. C. AUSTEN. 

Commencing with the oldest deposits east of the Teign, there a —l, 
Slates; 2, A baud of black limestone containiug corals and shells, and somes 
times thin seams of anthracite—it ranges from Staple Hill through Bicking- 
ton, Ashburton, Buckfastleigh, and Dean; 3, Fine-grained schistose shalo 
and slates; 4, The limestones of Plymouth, Dunwell, Shilstone, Ugborough, 
North Huish, Little Hempston, &c.,—-they are associated with scistose rocks ; 
5, A great arenaceous deposit, often coarse and resembling old red sandstone : 
sometimes conglomeritic, when it resembles the new red; it ranges from 
Plymouth Sound and Bigbury Bay, across the central of South Devon, 
by Modbury and Blackdown, cutting the Dart below Totness, and ranging 
thence through Marldon, Cockington, and Bartou ; in some places it contains 
thin bands of limestone; 6, The limestones of Torbay. Mr. Austen says the 
carbonaceous rocks of central Devon form ne part of this series, but rest upon 
it unconformably. 

Lastly. A Notice, by Mr. Miller, of Cromarty, On the exact position in 
the old red aandstone, of the bed containing fossil Ashes and exposed in the cliffs 
of the Moray Frith. It is overlaid by a yellow sandstono and rests upon a 
deposit of a red sandstone, chocolate coloured conglomerate, and impure lime- 
stone, The baso of the whole is stated to be granatic gneiss. 


Max 8.—The Rev. Dr. Buckland, President, in the chair. Three com- 
munications were read :— 


l. On Casts or Impressions of Vermiform Bodies on thin Flagstones, 
belonging to the Carboniferous series near Haltwhistle, in Northumberland, by 
Mr. G. C. ArkiNsoN. The bed of sandstone is about eighteen feet thick, 
and the surface of the layers of which it is composed, present, in almost 
every instance, tortuous impressions, or casts marked by a longitudinal 
furrow, and occasional transverse closely set lines. 

2. On the London and Plastic Clays of the Isle of Wight, by Mr. 
BowrnnpANK. The object of this communication was, to show that there 
is no zoological distiuction between the two clays, the author having fouud 
that many of the same species of testacea range through the whole serics of 
beds in White Clif and Alum Bays. 

3. On the relative Ages of the Tertiary Deposits commonly called Crag, in 
Norfolk and Sufolk, by Mr. Lyzrr. Three points of great importauce 
relative to the Crag of Norfolk and Suffolk are discussed in this memoir. 
Ist. The direct superposition of the red to the coralline crag, as pointed out 
by Mr. Charlesworth in 1835. 2udly. Whether mammalia are really im- 
bedded in undisturbed marine strata of the crag of Norfolk. 3dly. 
Whether the proportion of recent shells, as compared to the extinct, is 
decidedly larger in the crag of Norfolk, so as to indicate a posteriority in 
age relatively to the Suffolk crag. With regard to the first point, Mr. 
Lycll states, that the red crag is clearly superimposed on the coralline at 
Ramsholt, Tattingstone, and Sudburn, resting at the two foriner localities 
on denuded beds of the lower deposit, He ascertained, also, by the assist- 
ance of Mr. W. Colchester, that at Sutton, near Woodbridge, the red crag 
abuts against a vertical face or cliff of the coralline, and likewise overlics 
it. In this instance, the sand which composes the older bed, or coralline 
crag, liad evidently acquired a certain consistency at the bottom of the 
sen before the red crag was deposited, for it has been perforated by numc- 
rous pholades, the tortuous holes of which descend six or eight feet below 
the top of the bed, and still contain the shells of the pholas, while the 
remainder of the cylindrical hollows has been filled with the sand of the 
superincumbent stratum. With regard to the second point, the occurrence 
of mammalia in undisturbed beds of marine crag in Norfolk, Mr. Lyell 
states, that he had ascertaincd, by an examination of this crag near South- 
wold aud Norwich, that it is not purely marine, but contains everywhere 
au intermixture of land, freshwater, and seashells, with bones of mammalia 
and fishes. In this deposit near Southwold, Captain Alexander, who 
accompanied the author, found, some time since, the tooth of a horse, 
within a large specimen of Fusus striatus, and he informed Mr. Lyell that 
bones of mammalia are frequently associated in thc same beds with those 
of fishes, marine shells, and crustacea. In the neighbourhood of Norwich, 
this deposit forms patches of variable thivkness, resting on chalk and 
covered by gravel. k is well exposed at Bramerton, Whitlingham, Thorpe, 
and Postwick, and presents beds of sand, loam, and gravel, containing a 
mixture of marine, terrestrial, and fluviatile testacea, ichthyolites, aud 
bones of mammalia. The chalk on which it rests was shown, by the late 
Mr. Woodward, to bave been drillcd by marine animals; and the Rev. Mr. 
Clewes, of Yarmouth, presented Mr. Lyell with a specimen of chalk con- 
taining a Pholas crispetus in a perforation several inches deep. ‘That this 
portion of the crag was slowly accumulated, is evident irom Captain 
Alexander having found, at Bramerton, the tusk of an elephant, with many 
superle on its surface; aud, from this fact, Mr. Lycll infers that the boucs 
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of quadrupeds were really washed down into the sea or estuary of the 
Norfolk crag, and were not subsequently introduced into the deposit by 
diluvial action. The fresh-water shells are rare in the neighbourhood of 
Norwich in comparison with the marine, and the terrestrial species are 
still more scarce. Mr. J. B. Wigham, however, has ascertained that the 
freshwater testacea predominate in a bed at Thorpe. The same gentleman 
found at Postwick, in a stratum containing marine shells and fishes, n por- 
tion of the left side of an upper jaw of a Mastodon, containing the second 
true molar, and the indications in the socket of the first. This specimen 
Mr. Owen has been enabled to refer to the Mastodon longirestris, discovered 
at Eppelsheim. In the same bed were found the teeth and jaw of a mouse, 
larger than the common ficld species; also bones of birds, and of several 
species of fishes. The horns of stags, bones and teeth of the horse, pig 
elcphant, and other quadrupeds, have been likewise detected at Postwick, 
Thorpe, Bramerton, &c.; and this association of the Mastodon and horse 
near Norwich, as well as in many other places in Europe and in America, 
Mr. Owen considers to be a subject of interest. The third point, respect- 
ing the relative antiquity of the Norfolk and Suffolk crag, was discussed at 
considerable length, and the author acknowledged the great assistance 
afforded him by Mr. Wigham, who has nearly doubled the numbcr of species 
obtained from the former deposit ncar Norwich; also the aid which he has 
received from Mr. Searles Wood, who submitted to Mr. Lyell’s examina- 
tion the whole of his magnificent collection of crag shells; and from Mr. 
George Sowerby, to whose extensive knowledge of recent testacea the 
author stated that he is indebted for a rigid determination of the existing 
shells found in the crag. The number of well-defined species in the Nor- 
folk crag is 112, out of which eighteen are land and fresh-water; compared 
with the Suffolk crag this number is small, but Mr. Lyell showed from the 
Fauna of the Baltic, that species are much less numerous in brackish than 
salt water, the latitude, climate, and other conditions being the same; he 
also showed that, in analogous deposits in the valley of the Rhine, the 
amount of species is small. Of the ninety-four marine shells, seventy occur 
in the red crag, and therefore it might be inferred, that the two deposits 
are nearly of the same age; but in the Norfolk beds the recent species, 
both of fresh water and marine testacea, amount to between fifty and sixty 
per cent., and are nearly all British shells; whereas in the red crag, there 
are only thirty per cent., and in the coralline but twenty. This compara- 
tively recent origin of the Norfolk deposit, had been previously inferred b 
Mr. Charlesworth, from the general character of the fossils. In the exami- 
nation of the collections which led to the above results, the greatest care 
was taken to reject those shells which might have been washed out of the 
red crag into the Norfolk beds, or those species which apparently, did not 
live in the waters, which deposited this division of the crag. From the 
numerical proportion of recent testacoa, Mr. Lyell infers, that the coralline 
and red crag belong to his Miocene division of the tertiary series, and the 
Norfolk strata to his older Pliocene; he also showed, that the lacustrine 
beds at Grays, in Essex, and many other places, constitute another link in 
the geological sequence of formations, as they contain ninety per cent. of 
recent testacea, and must consequently be referred to the newer Pliocene 
epoch. Lastly, a comparison of the crag with the tertiary strata of the 
faluns of Touraiue, bas convinced Mr. Lyell that M. Demoyers was right 
in considering the Suffolk und Touraine deposits to be of the same age, 
although he formerly dissentod from that conclusion. 


AMERICAN INSTITUTION OF CIVIL ENGINEERS. 


We feel great pleasure in giving the following address to our Transatlan- 
tic brethren, agreed to at preliminary meetings at Augusta in Georgia, at 
Boston, and at Philadelphia. 

Public works are now so extended in our country, and the mass of experi- 
mental knowledge to be gained from those in use is so great and so peculiarly 
applicable to our circumstances, that it is even more valuable to the American 
engineer than what he can learn in Europe, where larger means bave per- 
mitted grea'er expenditures. In this country it is of paramount importance 
to obtain the greatest amount of useful effect at the smallest cost; and of 
attempts to attain this end, the Union now contains a multitude of instructive 
examples. Some bave been eminently successful, and others less so; but of 
either kind, the student, or the more advanced engineer, too often seeks in 
vain for any satisfactory written or printed description, and is unable to 
obtain any thing more than vague, doubtful, and incorrect information. This 
evil can only be removed by the exertions of the engineers themselves. 

They are now established as a distinct class, and have long felt the want of 
such an association as tbnt proposed, but it has hitherto been supposed that 
the proper time for its organization had not yet arrived. 

The success that has attended the labours of the London Institution of Civil 
Engineers, its high standing and great usefulness, prove that such societies 
may be of great public utility, when properly conducted, and are incentives 
to induce usto imitate so excellentan example. It is admitted, however, that 
a society in this country must differ somewhat in its plan of operations from 
the British Institution, which can readily give utterance to its opinions 
elicited after frequent and full discussion, since a large portion of its members 
during the winter have their residences within the limits of London. Here, 
however, owing to the vast extent of territory over which are scattered the 
members of our profession, the usefulness of the society must (for the present 
at least) depend more upon the facts and experience of its members, made 
known in written communications, than upon their opinions orally expressed 
in public discussions. 
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The very fact that our improvements are so widely spread, that few, if any 
members are able to give even the most important of them a personal exami- 
nation, affords, perhaps, the strongest argument in favour of a society that 
shall, by a concert of action, bring the experience of the whole country withio 
the reach of each member. 

The difficulty of meeting at any one point, caused by the time and expense 
required in travelling from distant portions of so extensive a country as tbe 
United States, is a serious obstacle, but it bas been much diminished by the 
facilities afforded by the railroads already in use, which nre among the valuable 
results of the labours of our civil enginecrr. Though our society may be lem 
favourably situated than the one in London for frequent and public discussion, 
we nevertheless anticipate many important advantages to be derived from a 
personal intercourse and interchange of information among its members, and 
fron the establishment of a permanent repository of the results of experience, 
obtained from the most authentic sources. The standing of the profession in 
our country is, fortunately, such, that its importance need not be dilated upon ; 
it is, therefore, the more necessary that every thing in the power of the mem- 
bers should be done to add to its respectability and increase its usefainess. We 
look forward to the formation of the society as a valuable means of advancing 
these desirable ends. 

We trust, also, that each may appreciate the importance of attending at 
the time and place appointed for forming the society; and will be willing to 
make some sacrifice for effecting that object; or if prevented from attend- 
ing by uncontrollable circumstances, that he will express his views in writ- 
ing upon the subject of a suitable constitution. 


MEETINGS OF SCIENTIFIC SOCIETIES. 


Institution of Civil Engineers, 25, Great George-street, Westuninster, every 
Tuesday at 8, P. M. 

Royal Institute of British Architects, 16, Grosvenor-street, Monday at 5, 
P. M. June 10 and 24. 

Architectural Society, Lincoln’s Inn Fields.—Conversationé on Tuesday, 
June 4, at 8, P. M. 


AMERICAN PATENTS ISSUED IN APRIL, 1838. 


WITH REMARKS AND EXEMPLIFICATIONS BY THE EDITOR OF THE JOURNAL 


OF THE FRANKLIN INSTITUTE. 


For a Spring Lock for Coach and Railroad Car Doors; Peter Alverson, 
New Haven, Connecticut, April 2. : 

Weare told by the patentee, that “ the object of his invention is a spring 
lock easily managed, and of sufficient strength to secure the door firmly, 
and yet in size and form so compact as not to injure the pillar of the door. 
nor interfere with the run of the lights, and which may be opened and 
shut from within as well as from without." The lock is then described, 
but its construction, although not specially recondite, cannot be made 
clearly known without the drawings. 


For a Rotary Steam Engine; Oliver Wright and A, A. Wilder, Warsaw, 
Genesee county, New York, April 2. 

This engine consists of a thin, revolving wheel, or drum, to the periphery 
of which steam is conducted through hollow arms within the drum, extend- 
ing from its centre to its periphery, where it issues tangentially ; the im- 
provement claimed is to “the application of springs and set screws to the 
apertures of rotary stcam engines; and also the placing a door to the case, 
so that the apertures may be closed or opened without taking the case 
apart." 

It is not to minor arrangements of this character that the rotary engine 
will owe its utility, should such a debt ever be contracted by it: they may 
serve to render one rotary engine better than another; but to enable it to 
compete with the reciprocating engine requires a radical change, a mode of 
construction which shall be absolutely new; possibly this may be erentu- 
ally discovered. 


For an improvement in Wardrobe Bedsteads ; Z. C. Favor, Boston, Mas- 
sachusetts, April 2. 


For an improvement in the Manufacture of Gunpowwder; Richard J. L. 
Witty, Lowell, Massachusetts, April 2. 


For an improved mode of forming raised Surfaces for Printing on Papet, 
Calico, &c. ; Godfrey Woone, city of London, April 2. 


For an improved Machine for breaking Hemp and Flax; Alvin Kyes 
Crittenden, Grant county, Kentucky, April 2. 

An endless chain of slats, or bars, is made to revolve round two rollers, 
the bars, or slats, forming the bed of the break. Above this is a platform 
extending the length and breadth of the break, and having on its under 
sides projecting slats which are to pass in between those of the revolving 
apron, but so far apart as to span over two of them. This platform is 
raised vertically by cams, and falls upon the hemp, which is pi upon 
the bed above described; the claim is to “ the so placing of the alats upan 
the breaker, at sueh distance apart as that they shall span over two bars of 
endless chain, whilst the feeding is to the distance of one bar only; the 
slats thus striking alternately between each bar, as the endless chain is 
made to advance.” 
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It does not appear to us likely that this simple device will obviate the 
difficulties which have been encountered, to a greater or less degree, in all 
the numerous machines for breaking hemp, &c., that have been con- 
trived and patented; not one of which has fully answered the purpose 
designed. 

For an improvement in the Plaiting Machiue for covering Whips; Sey- 
mour Halliday, Westficld, Hampden county, Massachusetts, April 4. 


For an improved Draft Box for Steam Engines; Andrew M. Eastwick, 
city of Philadelpbia, April 5. 

For a mode of forming a Spiral Flue for Steam Boilers; Benjamin J. 
Miller, city of New York, April 5. 

This flue is intended for cylindrical, low pressure boilers, and consists of 
a fist tube running spirally round from end to end of the boiler, between the 
exterior case and an interior cylinder. The claim is to *' the application of 
one or more spiral flues to steam boilers, as described.” 


For an improved Construction of Canal Boats, for conveying the Horses by 
which they are towed; John H. Long, Lewistown, Miflin county, Pennsy!- 
vania, April 5. 

“ The nature of this invention consists in partitioning off a space about the 
middle of the boat, on either side, and thus forming a stall, or crib, of suitable 
length aod breadth to receive the horses; and extending from the deck of the 
cabin to the bottom of the boat, in which is suspended, from the upper deck, 
a platform by blocks and tackles, for sustaining the horses, and for lowering 
thera to the bottom of the boat when taken on board, and raised to the gunwale 
when they are to be removed." 

“ What I claim as my invention consists in the before-described construc- 
tion of the stall, in combination with the suspended platform, in canal boats, 
for conveying the horses by which they are towed, so as to have one or more 
of them at rest whilst the others are towing.” 


For an improvement in Repeating, or Many-chambered, Fire-arms; Henry 
and Charles Daniels, Chester, Middlesex county, Connecticut, April 5. 


For an improvement in the mode of Printing certain Colours upon Calico 
of other Fabrics; Bennet Woodcroft, Great Britain, April 5. 

After describing the mode of procedure adopted by the patentee, he saya: 
“ Now whereas I do not claim, as my invention, either the printing machine, 
or the particular construction or material of the dress to be used by the said 
operatives. But whereas I do claim as my invention the enclosing calico or 
other fabric intended to be printed, along with the printing apparatus, what- 
ever it may be, and the material to be printed upon them, in a cham- 
ber, case, or compartment, filled with an artificial atmosphere, de- 
prived of, or devoid of free oxygen, such as atmospheric air deprived of its 
oxygen, «s hereinbefore described, or any other suitable artificial atmo- 
sphere, and there printing the said calico or other fabrics, with a solution of 
deoxydized indigo when required to produce a blue colour, or with & solution 
of deoxydised indigo and other suitable materials as are usually used in com- 
bination with indigo, when required to produce other colours, and subsequently 
exposing the said calico and other fabrics, so printed as aforesaid, to the action 
of the atmospheric air, in order to imbibe the necessary quantity of oxygen 
therefrom to produce and fix the colours required.” 

An air-tight room is to be made of sheet-iron, and this is to be furnished 
with an atmosphere of nitrogen ; this is accomplished by means of a large air- 
pump, which pumps the water out of the room, passes it through tubes into 
purifiers filled with a solution of sulpburet of lime, which deprives it of its 
oxygen, when it passes again into the room through tubes leading from the 
purifiers; and this operation is continued until no sensible quantity of oxygen 
remains in it. The entrance into tbe room is through a tank filled with water, 
which forma a water lute, by a partition dipping a little way below the surface 
of the fuid. This serves also to allow fresh airto be forced in by atmospheric 
pressure, as the volume is decreased by the absorption of the oxygen. The 
workmen have dresses of India rubber cloth, similar to diving dresses, and 
ur ja supplied to them by bellows and tubes, as in diving apparatus. 


For an improvement in the Safety Life Preserver; John J. White, city of 

Philadetphia, state of Pennsylvania, April 7. 
, This life-preserver is to pass round the body in the ordinary manner, but 
instead of being one continued inflated bag, it is formed into a number of 
separate bags, connected, by mouth-pieces and valves, with one common 
tube, by whicb they are all to be inflated. One of these bags is made so as 
to constitute a bellows, by means of which the whole may be filled. The 
claims are to “ the above method of forming isolated air chambers, rendered 
independent of each other by the interposition of valves, so that the loss of 
tir in ope will not affect the others, and yet capable of inflation from the same 
source, Also the mode of inflation by the bellows, as a constituent part of 
the machine, whether applied to life-preservers or other manufactured articles 
requiring inflation." 

For an improvement in tbe Scythe Snath; Samuel Puffer, Sunderland, 
Frenklin county, Massachusetts, April 7. 

The claims are to “ a revolving bush, or circular plate, for changiug the 
angie of the scythe, for cutting various kinds of , Or grain, on various 
kinds of ; also the detaching one end of tbe book of the nib from the 
Ober, to cause it to embrace the snath more firmly," &c. 


For a Machine for Shearing Cloth ; Reuben Daniels, Woodstock, Windsor 
county, Vermont, April 7. 

For an Improvement in Carriage Springs ; William Sharp, Burdett, Tomp- 
kine county, New York, April 7. : f 


For an Improvement in Coach Lamps; William Lawrence, Wallingford, 
New Haven county, Connecticut, April 7. 


For a Mortising Machine; Francis and Thomas Burdick, city of Brooklyn, 
New York, April 7. 

Tho general plan of this mortising machine is that of tbe larger number of 
similar instruments; the particular difference is in the manner of working 
the slides up and down, which carry the chisels, There are two slides, 
each of which carries a chisel, and these slides ure carried up and down 
alternately by means of a pinion placed between racks on the inner edges of 
these slides, which are guided between vertical cheeks. A pendulous lever, 
or handle, hangs from the shaft of tbe pinion, and by swinging this back- 
ward and forward, the motion of tho slides and chisels is obtained. A feed 
hand is also made to operate in notches on the sliding bed piece which 
supports the timber to be mortised. The claim is to “the double rack or 
slides, to which the chisels are attached, worked by one pinion in the manner 
described." The granting of the patent is prima facie evidence that there is 
novelty in the thing claimed ; we do not perceive, however, in what consists 
the superiority of this new arrangement of parts, over those of some former 
mortising machines. 


For a Mortising Machine; Ira M‘Laugblin, Sunderland, Bennington county, 
Vermont, April 7. 

The claim under this patent is to “the method of securing the chisel, by 
which means it can be readily reversed; and the method of moving tho chisel 
backward and forward.” The remark on the foregoing patont may, we think, 
apply generally to this. 

For a Machine for Paring, Coring, and Dividing Apples; Robert W. 
Mitchell, Martin's Mill, Richland county, Obio, April 13. 

This, we believe, is the fourth patent obtained for the same purpose ; in 
that before us the apple is to bo placed on s fork at the end of a shaft, or 
mandrel, turned by a crank, whilst the paring knife, furnished with a guard, is 
held in the right band, and passed from end to end over the apple ; this is 
then pushed towards the shaft, which is furnished with knives that cut it into 
quarters; a centre tubular knife removing the core. 


For an improvement in Canal Lock-gates; Franklin Livingston, Waterford, 
Saratoga county, New York, April 13. 

The improvements claimed consist in a particular mode of constructing, or 
forming, the beariugs of the gudgeons of valve, or wicket gates; and the 
application of a screw, working horizontally, for ing and sbutting such 
gates; the arrangements of which require, for thcir illustration, an examination 
of the drawings. 

For an Apparatus for Extinguishing Sparks in Locomotive Engines; Wm. 
T. James, city of New York, April 1 

There are several things in the construction of this apparatus analogous to 
some others intended for the same purpose. The smoke pipe is surrounded 
by a second pipe sloping outw from it, and having a wide, or trumpet 
moutb, ex! somewhat above that of the smoke pipe; the smoke and 
sparks from this latter are to escape through lateral, curvilinear openings, by 
wbich it is intended to give to the a rotatory motion between tho two 
pipes, and allow them to fall, by their gravity, into the receptacle formed by 
the junction of the said pipes. There is a cover to the smoke pipe in the form 
of an inverted cone, which is s to co-operate with the otber parts of the 
apparatus in producing the desired effect; likewise a flanch within the upper 
edge of the outer tube sloping downwards with the same view. : 

e claim is to “the combination of the outer tube, the flanch, the conical 
cover, the openings and spiral flues, iu their combination with a smoke pipe, or 
chimney.” 

We have not heard the result of the experiments with this apparatus, but are 
convinced that if it is so constructed as to arrest the sparks, it will, like its 
predecessors, impede the draught. 


For a Machine for Plating Dough, and Cutting Crackers, Cakes, &c.; Jobn 
M. Nefgle, New Haven, Connecticut, April 13. 


For an Apparatus for obtaining a high degree of Velocity on Rail-roads ; 
Jacob Nollner, city of Washington, Ap 13. 

This is one of those st conceits which sometimes insinuate themselves 
into the minds of intelligent men, although it would be difficult for a looker-on 
to find the avenue by which it could obtain an entrance ; indeed, it might well 
be sup t every avenue leading into such minds would be so well 

by the watchful sentinel, good common sense, as effectually to repel 
such interlopers. The plan pop is neither practical or practicable, nor 
did the inventor himself really think it so, but determined to place it upon 
record, under an impression that it might suggest, or lead to, something useful ; 
Doe a alk ead be ade perfectly level and straight, and solid as th 
Let a rail- made y level and straight, solid as the ever- 
ing bills; leta car twenty miles long be placed on this, and be drawn by 
an uate power; let another car, say of ten miles in length, be placed on 
this first car, at its rear end, and let this also have an adequate i 
motive power applied to it. Now let the two cars set off together at the rate 
of twenty miles an hour; the upper car will, in this case, travel over the 
at the rate of forty miles an hour, treny being due to the motion of 
the lower car, and twenty to iis own motion. In the model at the patent office 
there are four or five cars, or moveable rail-roads, stratum superstractum. 
The following is the elaim :— 

** What I claim is the placing of two or more moveable railways, platforms, 
or articles capable of ive motion, one above the other, so that each may 
be drawn along by an independent power applied to it, and, like itself, eustained 
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upon the rail-road, platform, mounted rail-way, or other article upon which it 
is to move ; and this I claim, whatever form or arrangement the same may be 
made to assume, whilst the principle of action is the same with that herein 
exemplified.” 


n For an Improved Fire Engine Pump; Joseph Newman, city of Baltimore, 
pril 14. 

This is a device for converting the common street pump into a firo-engine, 
by adding a forcing apparatus at its top, furnished with an air vessel, and other 
appendages. When thus used, the ordinary spout is to be stopped, and a hose 
or branch applied to the forcing apparatus. The claim is to “the combina- 
tion of the common pump prepared as described, with the cylinder, piston, 
valves, or air.chamber of the ordinary hydraulic or fire-engine, which combi- 
nation produces a two-fold instrument, viz., a sclf-supplying fire-engine, and a 
culinary, or common pump.” 

There is no novelty in the foregoing idea. The late Mr. Dearborn, of 
Boston, proposed a similar thing more than forty ycars ago, of which engravings 
are to be found in our own and in foreign journals. Thc thing, however, 
cannot possibly answer a good purpose when appended to the ordinary pump, 
as the power requisite to raise the water from a woll, and to force it to tho 
required height, cannot bo applied to such a pump, and if it could, hut few 
such pumps would bear it. Whatever of ingenuity there mny be in such a 
combination, will not be accompanied by a corresponding degree of utility. 


For a machine for Mowing, and Cutting, Grass and Grain; David Lewis, 
Bern, Albany county, New York, April 14. 


For a machine for Making Bricks; Samuel B. Brustar, Kensington, Phila- 
delphia county, Pennsylvania, April 14. 

n this machine, as in many others, the clay is to be tempered in a circular 
trough, by meaus of revolving wheels which roll over it. Outside of the 
tempering trough there is a moulding trough, within which the moulds are to 
be laid; and the clay transferred to this trough is to be pressed into tho 
moulds by rollers passing over them. The whole machine is a structure of 
considerable complexity, not well described or represented in the first instance, 
and not capable of being clearly presented in words. The claims are toa 
number of particular things referred to in the specification, and, if given, 
would not convey any definite idea. The machine may be a good onc; but 
as presented, it does not, to us, wear a promising aspect. 


For a machine for Moulding and Pressing Bricks; Stephen Waterman 
and Charles Learned, Charleston, South Carolina, April 14. 

In this machine the clay is mixed in a vessel ur chamber in the centre of 
the machine, in which a shaft revolves that is furnished with knives, in a man- 
ner well known fur preparing clay at potteries, and in brick making; by them 
it is foreed into moulding boxes at the sides of tho machine, under which tho 
moulds are to be placed on a suitable platform. The claim refers principally 
to the manner of forcing down the vertical pistons within the moulding boxes ; 
this is done by pieces in tho form of inclined planes, and carried round by 
the sweep attached to the centre shaft; which inclined planes against 
friction rollers at the upper ends of the shafts of the pistons, force them 
down; after which they act upon vertical shafts connected with levers that 
raise the pistons, allowing the filled moulds to be removed, and empty ones 
substituted for them. 

CLam.—“ We claim the application of inclined planes to the forcing down 
the pistons for pressing brick, in the manner described. We do not claim the 
mixing, or press boxes, or the oblique knives; these and other parts having 
been previously knowa and used; all that we claim as our invention being the 
inclined planes for forcing down the pistons and slides ; the particular combi- 
nation of the two vertical slides, with their connecting parts for lifting the 
pistons and causing the meulds to traverse on the ways.” 


For an improved Water Whecl; John R. Whecler, Seneca Falls, Seneca 
county, New York, April 14. i 

The water is made to strike upon the buckets of this whecl by passing 
through issues in a circular rim surrounding the wheel. Particular directions 
are given respecting the curved form of tho buckets, but thero is not alytbiug 
in tbis whoel to distinguish it from others that have been previously used, ex- 
cepting these peculiarities of form which do not seem calculated to alter tho 
action in any appreciable degree. 

For an improvement in the Steam Engine; William L. Lightall, city of 
Albany, New York, April 14. 5 * 4 

The object in view in this engine is 20 to arrange tho levers and other work- 
ing parts, as that the cylinders may be placed horizontally at the bottom of 
the vessel. This mode of arrangement is described and represented with much 
clearness and distinctness, and the inventor, after describing it, observes tbat, 
“It will that the cylinder may, in all cases, be laid horizontally on the 
keelsom, or keelsons, placing it and all the other agsschinory so low that its 
weight, instead of its being as it now is, a necessary and unavoidable incum. 
brance, will act in a great measure as judiciously stowed ballast. That in 
vessels of war, or armed steamers, all the essential and vita) parts of the ma- 
chinery will be completely from an enemy's fire, and that the acting 
engineer can perform bis duty not only with safety, but with that self-possession 
which perscnal seeurity could alone insure.” e claims refer to the parti. 
cular description of the respective parts as arranged, but would not, alone, 
afford any distinct information respecting them. 

For an improved mode of Working the Pistons of Pumps; David Whittior, 
Belfast, Waldo county, Maine, April 14. 

“ The nature of my invention consists in the application of inclined planes 
inserted upon the outer circumference of a wheel, or cylinder, (which is made 
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“the rails of the wheels of rail-road carriages than has been 


to revolve like the capstan of a vessel,) to the spear, or piston rod of a 
as to force it up and down.” 


In the drawing, force pumps aro represented as placed near tbe peripbery 
of a low, vertical cylinder, or drum, on the deck of a vessel, there being levers, 
or handspikes, to carry the cylinder round. Projecting inclined ledges come 
in contact with friction rollers on the pistou rods of the pumps, and alternately 
raise and depress them. Tho claim is to this mode of working pumps, and we 
believe that the patentec might have enjoyed the exclusive right thereto with. 
out having had it secured to him by law. 


For an improvement in Many Chambered Cylinder Fire Arms; Theodore 
F. Story, Northampton, Hampden county, Massachusetts, April 21. 


For improvements in the Machine for making Axes; Demmon C. Stose, 
Naponock village, Ulater county, New York ; assigned to Joseph Wright, of 
Poughkeopsie, New York, April 21. 

For a Saw Mill without Saw Gates; John C. Yates, Columbia, Maury 
county, Tennessee, April 21. 

:For an improvement in the Steam Engine; Seth Graham, Roxbary, Nor 
folk county, Massachusetts, April 21. 

For an improved process of Dyeing Wool; Felix Fossard, city of Phila- 
delphia, April 21. 

For an improvement in the Art of Dyeing; Patrick Magennis, Paterson, 
Passaic county, New Jersey, April 21. 

For an improved Drill Machine for Sowing or Planting Grain; George A. 
Hoyt, city of Albany, New York, April 21. 


For an improvement in the Working of Bellows by Steam ; Martin Bell, 
Antis, Huntingdon county, Pennsylvania, April 24. 


For an improvement in Rail-road Cars, Carriages, or Trucks, &c.; Joseph 
Harrison, Jr., city of Philadelphia, April 24. 

The main object of this improvement is to obtain a more xem bearing upos 

itberto attained. 
The opposite ends of a spring are to bear upon two eliding boxes, in two 
plummer blocks, which boxes receive the ends of the two axles of the carriage 
wheels. The spring is of the usual construction, but mounted so as to vibrate 
on its centre, allowing the two wheels on cach side to adapt thotnselves to the 
inequalities of the road, without altering the relationship of the action of tbe 
spring. Several variations in the mode of arrangement for carryiag out the 
same principle, are described and represented by the patentee. 

** In truck frames which turn on a centre, for the purpose of adapting the 
wheels to the curvature of a road, the patentee has, in order to render the 
system of the equalization of the pressure of the wheels upon the rails perfect, 
so constructed the frames of such trucks as that their sides shall not necessarily 
continue in the same plane, but be allowed to vibrate vertically to such extent 
as may bo requisite to enable them to adapt thomselves, and the wheels which 
they sustain, to any horizontal inequality in the rails upon which they are to 
run, as this cannot ke effected by the limited action of springs.” 


In this latter arrangement the wooden sides of the truck frame are connected 
by transverse and diagonal bars of iron, which work on pins, allowing of the 
requisite vertical motion in tho sides, whilst they are braced perfectly eo as to 
prevent tboir racking laterally. The claims are as follows :— 


** What I claim as my invention in the within described modes of construct- 
ing cars, carriages, or trucks, to run upon rail-roads, is the constructing of the 
springs and their appendages, so that said springs may vibrate upon their oen- 
tres, for the purpose, and substantially in the manner, set forth. J also claim 
the carrying out of the same principle, by means of a vibrating beam, or any 
analogous contrivance, connected and arranged so as to produce the same 
effect. I also claim the use of a truck frame which may be employed with 
cars and locomotive carriages of all kinds, to run upon railroads when trucks 
are required ; said truck frame being constructed in such a way as that two 
parallel sides thereof may be allowed to play, in the manner and for tbe pur- 

set forth, whether the same be I together in the method berein made 
Pnown, or in any other by which the samo end is attained, on the same 
principle.” 

For improvements in Many Chambered Cylinder Fire Arms; Rafos Nichols 
and Edward Childs, Conway, Franklin county, Massachusetts, April 24. 


For a Horizontal Straw Cutter; R. A. B. Beach, Franklin, Williamson 
county, Tennessee, April 24. 


For an improved Gate for Flumes of Mills; William Buckminster, Fra- 
mingbam, Middlesex county, Massachusetts, April 25. 

For a Domestic Spinner, for Spinning Wool, &c.; Hiram F. Wheeler 
Springville, Susquehanna county, Pennsylvania, April 25. 


For a Machine for Pressing Bricks; Gaylord V. Harder, Batavia, Gemeasec 
county, New York, April 25. 

A horsc is to turn a vertical shaft, by means of a lever, or sweep, anctha. 
in its revolution is to operate four or more pistons which press upon the@ay, 
previously tempered, and placed in the moulds for that purpose. The% 
scription and drawing do not clearly cxhibit the stracture, and the clain 
merely to “ the mode of pressing and discharging bricks, as described. ”” 

For an improved Mode of applying the Syphon for the uniform Drawing | 
Oil and otber Liquids; Jamos Gray, Fredericksburg, Spottsylvania coun; 
Virginia, April 25. 


1839.] 


For improvements in the Many-chambered cylinder Fire Arms; Mighill 
Nutting, Portland, Maine, April 25. 


For a Horse Powor for propelling machinery ; James Secor, city of New 
York, April 28. 

For an improvement in Water wheels; John Mumma, West Alexandria: 
Preble eounty, Ohio, April 28. 

The variation in this wheel from some others is not of a character to render 
particular description necessary; the claim is to “the combination of one, 
two, or more, tub wheels, with the wheel placed next the schute, and the mode 
of regulating the outlet of water, as described.” 


For a machine for Mortising and Tenoning Timber; Henry Barnes, Mun- 
sop, Geauga county, Ohio, April 28. 

The subjoined claims, although they do not lead to a knowledge of the 
particular structure of the parts, serve to show that the improvements are in 
mere matters of arrangement, leaving the rest of the structure the same with 
that of other mortising machines. 

** l claim the construction of tbe carriages with the rests, bar clamps, and 
clamp bolts, as described. The arrangement of the lever and wedge for 
throwing the pinion out of gear, with the racks, as described. The method 
of counecting the pulley with the piston shaft by the spring, for allowing the 
pulley to turn on the shaft as the cutting tool enters the wood." 


For an improvement fn the Saw Mill; James Secor, city of New York, 
April 28. 

The claims are to a mode of feeding the carriage, and to a connecting lever 
for giving motion to the saw gate. The arrangements in this mill are such as 
to render it portable, and to adapt it to its being driven by horse, or other 
power, applicable to such mills. Thc saw frame is to be worked up and down 
by means of a lever beam, operated by a crank on the fly wheel, and there is, 
as the claim indicates, some novelty in the mode of feeding. 


For improvements in the Machinery for making Brooms, Brushes, Mope’ 
&c.; John M. Spooner, Belchertown, Hampshire county, Massachusetts 
April 28. 

Fora Chum; Joshua G. Pike, Lisbon, St. Lawrence county, New York, 
April 28. 


For an improved mode of forming Kilns for making Charcoal; Michael 
Carroll, Tellico Plains, Monroe county, Tennessee, April 28. 


For a Hinge for Doors, denominated the helical spring joint hinge; D. 
A- Hoyt, and P. W. Bulkley, Danbury, Fairfield county, Connecticnt, 

pril 28, 

This hinge is to operate as a door spring, and for tbis purpose it is $o con- 
structed that instead of the middle knuckles of tbe hinge, a helical spring 
surrounds the joint pin, the two ends being so attached as to cause the hinge 
to close by the elastic force of the spring. Two portions of the hinge may, 
if desired, be so provided with helical springs; these may be made of brass 
wire, nnd they havea very neat appearance. The claim is to “ the colling of 
a spring around the joint pin of door, or other hinges, in the manner set 
forth, such tension being given to said springs as shall cause them to close a 
door or other hinged article to which they may be applied; said hinge being 
constructed substantially inthe manner set forth.” 


MISCELLANEA. 


The Union Plate-Glass Company's Works.—On Thursday, the 16th ultimo, the 
directors of the Union Piate.Glass Company gave a general invitation to sharehelders 
to inspect the company's works, at Pocket Nook, near St. Helen's, and, accordingly, 
about thirty went from this town by the 10 o'clock train, and were re 
ceived by Mr, Lecy, chairman of the board of directors, by other gentlemen of the 
aan ipse Mr. West, manager of the works, by whom they were conducted 
mand various departments of the works, witnessing almost every process in the 
art uf of manufacturing plato glass, from the making and purification of the alkali, 
and the preparation of tho sand, to the last processes of polishing the glass, and 
sivering it for the purposes of looking-glasses, &c. The works are very extensive 
and spacious, covering an area of nine statue acres, surrounded by high wells, with a 

substantial entrance gate of stoue, at the principal entrance to (he works 
on the St, Helen's Railway. ‘Tho situation could not have been better selected 
wbether the facilities of supply of materials, or of trausit of the manufactured 
artatle be considered, or the position of the works be regarded in reference to the two 
large and opulent towns of Manchester and Liverpool], with the great oxport trade of 
that port, and the contrality of the works in tho midst of so many railways, which 
fer their carriages requiro a large supply of plate glass ; indeed, in all , there 
are few finer sites in the kingdom. ithin a quarter of a mile of St. Helen's, and 
atill gegrer to coal-pits; the railway running close by the works on their eastern 
aide; the Sankey navigation flowing close past the western side; and an abundant 
xrpply of water obtained from a subterranean river or stream, supposed to take its 
rise o the northward, and locally known by the name of “ Roaring Meg;" all these 
aih antagen are rarely found in such complete combiuation. The water is raised from 
* Moering Meg" by a small steam-engine, of eight or teu horses’ power, and con- 
sayed in pipes of eightineb and six-inch bore, to the different parts of the works.—- 
Manchester Guardian. í 
British Aasociatien.—The Model Committee, appointed to superintend tho cxhibi- 
of modela at the meeting of the British Association for the Advancement of 
, to be held in this town on the 26th of August next, are desirous of receiving 
of manufacture and works of art by the 15th of that month, in order that 
may be properly arranged and classifi Birmingham Advertiser. 
he Dowlais Iron. Company have just laid the foundation stones of two new fur- 
»; and inwnd comimeuciug (wo others very shorty Cambrian, 
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Conflagration of the Cheltenham Theatre.—Ou Friday morning the 3rd ultimo, the 
Cheltenham theatre was totally destroyed by fire, together with two or three small 
houses adjoining it. The theatro was built in 1805, by Mr. J. Watson, a coadjutor 
of John Keinble and Mrs. Siddons, both of whom in the early part of their career had 
appeared on the Cheltenham boards. The houso was preparing for the appearance 
of Mr. and Mrs. Yates, and Mrs. Wood, at tho time of the accident. The property, 
which is insured for 2,000/. in the Phoenix Fireoffico, was of the value of about 5,0004, 
It iu the hands of trustees for the benefit of the proprietor's creditors. To such a 
de has the taste for theatricals fallen off since Lord Segrave and his brothers were 
in the habit of acting, that it is doubted if another theatre will be bailt at Cheletnham. 

Photogenic Drawings.—Mr. Robert Mallet has communicated to the Royal Irish 
Academy n notice of the discovery of the property of the light emitted by incan- 
descent coke to blacken photogenic paper ; and proposed it as a subetitute for solar 
light, or that from the oxy-hydrogen blow pipe with lime. One of Use moet important 
applications of the photogenic process, as yet suggested, is its adaptation to the self. 
registering of long-continucd instrumental observations, Unless, however, an artifi- 
cial light, of a simplo and inexpensive character, can be found to supply the place 
of solar light at night, the utility of this application will be much limited. Few ar- 
tificial lights emit enough of the chemical rays to act with certainty on the prepared 
paper; while those which are known to act well, as the oxy-hydrogen lime light, are 
expensive, and diflicnlt to manage. A considerable time since, the author discovered 
that the light emitted by incandescent coke, at the **Twyer" (or aperture by which 
the blast is admitted) of a cupola or furnace for molting cast iron, contained the ohe- 
mica) rays in abundance ; and on lately trying the effect of this light on tho prepared 
paper, he found it was intensely blackened iu about forty-Gve seconds. In the single 
experiment made, tho heat, which was considerable, was not separatod from tho light; 
but the author purposed to inake further experiments, iu which this precaution will 
be attended to. There is no difficulty to be apprehended in contriving an apparatus 
to barn a small quantity of coke at a high temperature. A diagram of an apparatus 
for this pu was shown. 

Rodda’s Patent Method of Consuming Smoke.—Amongst the numerous patents 
which have lately been obtained for plaas for consuming smoke, there are none 
which can vie in simplicity with that invented by a Mr. la; and its cficiency, as 
for asit has been tried, has boen unequivocally attested by the engineer and others 
who have superintended the operation of the plan at Truman, Hanbury and Co.'s 
brewery. The method adopted is to partition of a portion of the back of a furnace 
with fire-brick, so that when tho coal has been coked in the fore part, it is thrust into 
the hinder division, and the smoke from tho freshly supplied coal being compelled to 

over tho incandescent coked fuel, is consumed. The principal merit of this 

Deion is in ite simplicity, consisting merely of a few firo-bricks, which may be 

laced in any furnace without expensive alteration. We shall hereafter publish a 
description and engravings ef the .-—Mechanicsa' Magazine. 

Pontypool Iron Trade. —Ou y, the 14th ultimo, was started for the first 
time, the new forge erected at Pontnewynedd (bear this town), by the Pentwyn and 
Golynos Iron Company. The powerful engine, with all its complication of inery, 
trains of rolls and hammers, were set in motion in the presence of a large assemblage 
of spectators, who cheered heartily as the first bar was rolled out ; and went off in it 
manner that reflected the highest credit on tho engine manufacturers who erected a 
(Messrs. Otway and Winnington, of Staffordshire) and much to the satisfaction and 
pleasnre of those proprietors who were present on the occasion. This large work 
being so near to the town, promises grest advantages to the tradesmen of Pontypool,—- 
Monmouthshire Merlin. 

Sir Jamas Anderson's Steam Carriages.—-The indefatigable exertions and untiring 
energy of this scientific gentleman, have at length been crowned with complete suc. 
cess. Tho first of those carriages, built for the English Steam Coach Company, has 
been dispatched to London via Dublin. Previous to its starting, it underwent re. 
peatod experimental trials of its power and capabilities. Too much praise cannot be 
awarded to Sir Janes Anderson for his perseverance, despite of every obstacle, uni. 


versally believed by his friends that “ he was hoping against all hope.” The ultimate 
satisfactory accomplishment of his object must, independently of the t pecuniary 
gains which will certainly result from it, prove a rich coward for all his labours and 


ts, and ought to hold out encouragement to our scientific coantrymen, 
not to be deterred by the most apparently stupendous difficulties, which, as in this 
case, may be overcome by zeal and industry.— Cork Siandard. 

The Atmospheric Railroad.—A second series of experimenta, with models, upon a 
modelled railroad, of Clegg's atmospheric principle of propelling carriages by means 
exhausting a tube laid down the line of road to be traversed, of tho air contained in it, 
and creating a vacuum, was made on Tnesday forenoon at the iron works of Messrs, 
Samuda, Southwark. The tube being exhausted by means of an air pump, the models, 
the leading one having a piston which forced open the valve of tho tube, procoeded at 
a rate of extreme velocity along the line, a distance of thirty or forty yards, the 
ascent being one foot in tbirty. The models were heavily luden, cach carrying a 
couple of persons, and upwards of 16 cwt. of ballast bolng disposed over the whole, 
There were present severa) members of Parliament, and railway directors, engineers, 
&c. The machinery performed to perfection, and gave general satisfaction. The 
advantages that this system proposes, both for the public and the railroad proprietors, 
are very obvious—cheapness, security, speed, and no danger of explosion ; it is, in 
fact, free from those disadvantages which the present system -n operation abounds in. 
—Daily Papers 


LAW PROCEEDINGS. 


CLARIDGE’S PATENT ASPHALTE. 
VICE-CHANCELLOR'S COURT, WEDNESDAY, MAY 8. 
. Claridge v. Louis Latrade. 

Mr. Wigram, Mr, Richards, and Mr. Chichester, moved to dissolve an 
injunction obtained upon notice on the 13th of February, whereby tbe 
defendant was restraiued from forming a mastic cement or composition by 
means of heat, of asphalte or asphaltic rock from Val de Travers, or any 
other natural composition consisting principally of lime and bitumen, with 
a small portion of aqueous or other matter, by whatever name such compound 
might be called or known, with bitumen, or mineral, or other pitch, and 
from laying down in Osxford-street or elsewhore any blocks formed of such 
mastic, coment, er composition, and granite ot other stone, or with any 
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mixture of grit and sand, and from cemeuting such blocks, or from selling or 
putting in practice the plaintiff's invention. The plaintiff was the patentee 
of the well-known inventiou employed in paving some parts of the metropo- 
lis, which he described in his specification to consist of a natural compound 
extracted in masses from mines at Pyrmont, near Seyssel, in the department 
of l’ Ain, and other parts in the Jura Mountains, which contained, in addition 
to a small portion of aqueous matter, about 90 parts of carbonate of E 
and 10 of bitumen, and which was reduced by means of heat to a ic 
eement or composition, and united with bitumen or mineral, or other pitch. 
This, combined with sand or gravel, formed a substance applicable to paving 
and road making, and was an invention the plaintiff claimed under his patent 
granted in November, 1837. The defendant had obtained a similar natural 
compound or asphalte from Val de Travers and had produced a mastic 
composition resembling the plaintiff's, using only tar instead of pitch, which 
he also applied to the purposes of making roads and pavement. A portion 
of it bad been laid down with the other experimental pavement in Oxford- 
street, but, as it was merely intended for experiment, had been compounded 
with pitch, and not with tar. It was now contended the defendant's 
invention was no infringement of the plaintiff's patent, tar being a snbstance 
that contained many component parts, of which the pltch or bitumen used by 
the plaintiff was only the residuum. It wasalso shown from several scientific 
‘and philosophical dictionaries that asphaltum had been used in various parts 
of the globe for making walla and pavements many years before the plaintiff 
obtained his patent, and that tberefore the invention nad nota sufficient claim 
to norelty to support it, The defendant also alleged that before the bill was 
filed Mr. Claridge had assigned his patent to a company who were not made 
parties to the suit. On these shone ty it was contended the injunction ought 
to be dissolved. . 

Mr. K. Bruce, Mr. Jacob, and Mrs Ellis supported the injunction. The 
only question was whether the tar admitted by the defendant to have been 
used by him in formingthe composition was not in effect precisely the same as 
the bitumen which constituted the only disputed ingredient of the patent. 
Whether the asphalte came from Beyasel òr from Val de Travers, its properties 
were the same, and both were embraced by tbe specifications : so that it only 
remained to be shown from an affidavit the defendants had not thought proper 
to read, and which bad received no answer, that the tar in fact became in the 
process of heating converted into pitch, and that every portion of the defendame’s 
composition was identical with that included in the plaintiffs patent. The 
learned counsel then read the affidavit of Mr. Woolrich, a professor of 
chemistry at Birmingham, which stated that tar consisted of volatile 
and aqueous matter and pitch, and that in order to combine tar with asphalte 
to make a mastic cement, heat must necessarily be used, which caused an 
evaporation of the volatile properties, and that the only portion of the tar 
which entered into the combination was aspbalte and the pitch which the tar 
contained. 

The Vice-Chancellor said it was the simplest case in the world. It came 
to no more than tbis, that the plaintiff took out a patent for a combination 
by beat of asphalte with bitumen or mineral, or other pitch, so as to produce 
a composition applicable to the purpose of paving and so on; aud then it was 
said the defendant had not infringed the patent because he bad used a 
combination, by means of heat, of aspbalte with tar. The defendant admitted 
that a portion of the pavement laid down in Oxford-street was made with 
asphalte and pitcb, but that occurred before the discussion arose. Then the 
question was, whether it was an infringement of the patent to substitute tar 
for pitch. If the effect of combining asphalte witb tar by means of heat was 
to leave tho tar in a state of combination in respect to itself, in its own original 
state, and possessed of all [ts qualities, so that the composition should contain 
asphalte as such, and tar as such, there migbt have been no infringement of 
the patent; but if the necessary process of attempting to combine them by 
means of beat was, that those circumstances and things which constituted the 
distinction between tar and pitch were taken away, and the residue of the 
tar only formed a combination of asphalte and pitch, he thought, for the 
purpose of considering whether there had been an infringement of the patent, 
tar and pitch must be considered the saine, So that he was of opinion, upon 
the evidence before him, the defendant ought nat to be at liberty to go on thus 
violating the patent, and tbe injunction must be coatinued, the plaintif 
bringing forthwith such action as he should be advised to try the validity 
of the patent, and whether what the defendant had dohe amounted to 
an infringement, 


EASTERN COUNTIES RAILWAY. 


The Queen v. the Directors of the Eastern Counties Railway Company.—In the 
Court of Queen's Bench, May 6, 1889, before Mr. Justice Williams.—The Attorney- 
General said that he was instructed to make an application to the court, the success 
of which would, he hoped, produce the most salutary consequences to the public in 


respect of the company against which he applied, es well as all others of a similar 


description, The object of the application was to compel the defendants to rm 
the whole of the contract which they had entered into with the public, and to pre- 
vent them from picking out some particular of it, and executing only those 
perts, as epi to only parts likely to be beneficial to themselves. It that 
the company had been established in 1836, by the 6th and 7th William IV., chap. 
106, and that the act of Parliament was for laying down a railway from London to 
Norwich and Yarmouth, through Colchester, Ipswich, and several other intermedlate 
towns The undertaking, upon the supposition that it would be carried on through- 
out the whole of the line described in the act, had met with great enconragement and 
sup from the landowners of Norfolk and Suffolk, and upon the same ground the 
landowners of Essex made no objection to its passing through their properties. It 
pow appeared, however, tbat the directors wanted only to make the roed from London 


to Colchester, aud uo further. 1f an application for that part of the origina! line hal 
been made to Parliament in the first instance, it never could have succeeded. But 
the company having proposel to make & road from London to Yarmouth, nov 
intended to stop at Colchester, which, as the learned counsel conteuded, wea à mani. 
fest breach of faith with the landowners of Norfolk and Suffolk, and with the general 
body of the shareholders. The manner in which the company proposed to effec 
their object was by placing themselves in such a sitnation that they could not by hw 
continue the line beyond Colchester. It appeared that some deviations from th 
original line between that point and the more northern parts were provided for by 
another act procured by the company, the Ist and Jud Victoria, c. 81, in the 2nd sr. 
tion of which act it was directed, that unless snch deviations should be laid on 
before the 27th of Jnly, 1889, it should not be lawful fer the company to proci 
with that part of the line at ell. The company therefore, by merely omitting to by 
out the line of the deviation, would place themselves in Position which they 
desired, and would have no power in law to proceed beyond Colchester. They had 
been called npon several times by parties interested in the undertaking to mark ox 
the deviation, but had refused to do so, for reasons which were sufficiently obrien 
from the statements which he (the Attorney-General) had addressed to the court, The 
learned gentleman then referred to the case of ^ The King Mum the Severn ax 
Wye Railway Company,” 2 B. and A., in which the defendants were commanded y 
this court to make a road for the public accommodation. A railway was met pn 
vate way, but a common highway, and any other person as well as the company my 
travel npon it with his own engines, upon observing the necessary regulations, [u 
the case referred to, it had been admitted by the court tbat the defendants were Fab 
to an indictment for not laying down the railroad ; but, as such a proceeding, hor. 
ever it may afford the means of punishing the defendants, could not procure azy 
accommodation to the public, the court granted a mandamus commanding the cw; 
pany to do what was desired. The circumstances of the present case were exact 
the same, The company had, by their act of Parliament, entered into a conta: 
with the public, who could not have the advantage which the legislature intende 
they should derive from the proposed undertaking, unless it were completed dz 
gether. It was quite clear that the company could uot legally stop at the esi of 
half a mile, as the road would, by that means, become a public nuisance, They were 
therefure, bound to proceed, stago by stage, until they arrived at the termios 
appointed by the act. The affidavit was from a great number of landowner is dr 
neighbourhood of that t of the line which ran from Colchester to Yarmorth,+ 
distance of about 70 milen The other deponents were shareholders in the eoem 
and all swore that they, as well as the public, would be very seriously prejodiel 
unless the company should be compelled to complete their line aceordiug tot 
original plan. In these circumstances, his application was for & rule calling xpe 
the defendants to show cause why a mandamus should not issue, commanding ibea 
to proceed to point out the deviations referred to, so that the whole of tht A 
might be performed before the 27th day of next July. : 
fr, Justice Williams inquired why, in a case of so much novelty and importance, 

the Attorney-General had not applicd tothe full court? — — 

The Attorney-General answered, that iu the state of business iu that const, be lai 
not been able to obtain au opportunity to make the application there. —— 

Mr. Justice Williams observed, that the case was certainly onc of great importen 
aud granted the rule. 


HARBOURS ON THE SOUTH-EASTERN CUAST. 


We are glad to see that Government are awakening to this important 
subject, and that there is a prospect of something being dove. We 
only hope that it is not a job. We give below an extract from the 
debate on the 2nd ultimo, in the House of Commons :— 

HARBOURS ON THE BOUTH-EASTERN COAST. Mey? 

Mr. E. Rice moved, pursuant to tho notice he had given, for an addres t 
inquire into the state of the harbours on the south-eastern coast. The quest 
was one which had met the approbation of all the distinguished naval ofer 
in and out of that house with whom he had conversed, It was the mere »* 
cessary that our south-eastern harbours should be placed in a fit and safe t 
for the reception of vessels, as we were about to have a& y m el 
intercourse with the continent. A line of railroad from London to Dover 
received the sanction of the legislature, and was now in a state of 
forwardness; and a line of railroad 
received the sanction of the French Chambers, When these were compl! 
it was natural to expect a vast increase of intercourse between London 
Paris, and other parts of tho continent. Under these cirpamstagces, the tot 
dition of the south-eastern harbours was a matter of considerable impor 
He did not wish by his motion to pledge the Government to any outlay 
money; all he wanted at present was, an examination of the condition d : 
harbours by scientific men. He had brought forward this motion as bru 
sentative of a port where the necessity of such improvement was greatly 

Mr. S. Rice stated that he did not wish to throw any difficulty in the 
the honourable member's proposition, It was highly importent that 
Government and Parliament should have the best information that aut 
science could give on this subject ; but he wished it to be distinctly vi . 
to what extent he was willing to go, because, if undue expectations le 
cited respecting this inquiry, and if it were thought that Government € 
expend large sums of money in obtaining information there b 
bours, the result would be to paralyse all private and local efforts dan 
the object in contemplation. In consenting, therefore, to this ine ie 
wished it to be clearly understood that it was only so far that he would g^ 
no further. The first was to consider the present state of the b is. 
the next would be to consider the best mode of improving them; the eod 
however, would depend upon focal questions; and the greatest good uem 
be done was to give the persons locally cennected with them the bert i 
tion that could be obtained, 


from Calais and Boulogne to Paris b. 


—"- 
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- PARLIAMENTARY PROCEEDINGS. 
House of Commons.—Lint of Petitions for Private Bills, aud progress therein. 


Aberdeen Harbour . 


Bau Cemetery - 
Belfast Waterworks 
Birmingham LN TE š 
Birmingham & Gloncester Railway 
Bah Anokas & WeardaleRl« y. 
B Cemetery . . s; 
Bradford (York) Waterworks 
Brighton Gas . $ A 
Brighton Comete " è 3 
BrivtolandGloncestershireRailway 
British Museum Buildinga . P 
New Road . y 
Cheltenham Waterworks . 4 
Commercial (London aud Black- 
wall) Railway . $ . : 
Dean Forest Railway . 


Tier " " ; . 
Pier Junctien Railway . 
Steam Ship Docks . s 
Edinburgh, Leith, and Newhaven 
Railway . E : S 
Eremonth Harbour s 
Frwegburgh Harbour . » 
Gravesend Gan. E . . 
Great North of England Railway 
Great Western. Railway è E 
Great Central Irish Railway . * 
Herefordahire and Gloucestershire 
Canal " : . a " 
Herne Gaa . ; E . 


sion Railway .  . €. 
ien pus Birming| jam Railway 
Luodon Bridge Approaches, &c. . 
London and Croyilon Railway . 
London Cemetery . . . 
London and Greenwich Railway . 
Londen and Southampton (Guild- 


ford Braneb) Railway "e 
London and Southampton (lorts- 
mouth Branch) Railway . 7 
Manchester& Birmingham Railway 
Manebester and Birmingham Ex- 
wosion(Stone & Rugby) Railway 
and Rsilwey . 
Marylebone Gas & Coke Company 
Monklaad & Kirkintilloch Railway 


Necropolis (Se. Pancras) Cemetery 
Newark Gas SF ae dy 


Newcastle npon- Ty 
Shields (Extension) Rallwa 


Northem & Eastern(No.2) Railway 
North Midlanal Railway 
North Union Raüwiy TN 
Nottingham Inclosure and Cana 
Over Darwen Gus "HS 
Perth Harbour and Navigation 
Portishead Pler . ' * š 
Preston Gas s $ " 
Pratm and Wyre Railway. . 
Preston and Wyre Railway, Har- 
bour, and Dock : à . 
Redcar (No. 1) Harbour Y 
Redcar (No. 3) Harbour n 
Rahworth irs . * 
fet Watirmoria : 
Cemete: 
Sawinill Ford Bridge aud Road 
nan Railway . . 
SonthEastern Railway 
_ Eastern (Deviation) Railway 
*igumouth . " 
Tyne Dock . - . . 
Tyne Steam Fi š 
Waleal] Junction Canal 


West Durham Railway 
Westminster Improvement . 
Wishaw and Coliness Railway . 
Wrrley and Essington aud Birming- 
Canal . . 0 v 
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STEAM NAVIGATION, 


Steamers from the Clyde to New York,—A joint-stock company is now forming 
in Glasgow, for carrying passengers and merchandise between the Clyde and 
New York, by means of an iron steam-ship of great power and capacity, to sall 
at the rate of at least sixteen miles an bour, thereby making a passage in about 
ten days, and enabling this vessel to make nearly a montbly voyege to America. 
The capital to be £50,000.—Glasgow Chronicle. 

Iron Ships.— The Ironsides, the first sailing vessel constructed of iron, which 
has ever crossed the Atlantic, bas just returned to Liverpool with a cargo of 
cotton from Brazil, after a passage of forty days, though during the whole trip 
light winds prevailed. This hus completely established the practicability of 
navigating the ocean in ships of Iron. The compasses, whose action it was 
predicted would inevitably be deranged, worked very correctly; and the supe- 
rlority of the material of which the vessel Js built, is proved by the fact, that In 
tbe course of the whole voyage it was never once necessary to use the pumps. 
In fact her hull is absolately water-tight. The success of this experiment ts 
highly important, occurring, as it does at a time when timber is scarce and dear. 
So little has the Jronsides suffered from exposure to wind end weather, that her 
appearance would induce the belief thet she had bnt lately been launched. Her 
tonnage is 264; draft of water aft, 8ft. 7 in, and forward 8ft. 3 in. —( This is a 
very important notice, and we commend it to the consideration of our commercial 
readers. In the adoption of iron ships several points arc to be considered. 
Economy and durability, we suppose, are in thelr favour, Their sailing qualities 
seem by this experlment to be at least equal to those of wooden ships; but these 
depend less upon the material of which a vessel Is built than upon her model. 
The thing that strikes us most, however, is the extreme bnoyancy of the iron 
ship. She is sald to be 264 tons—we presume by the new mode of admeasnre- 
ment: if so, she earries probably 400 tons, and yet she draws only about eight 
and a balf feet of water, or perhaps, with a heavier cargo, nine and a balf feet or 
ten feet at the utmost! Now, the great drawback upon tbe profit of the coasting 
trade, at least 1n this part of England, Is the impossibility of conátrueting a vessel 
that will carry a large cargo with a draft of water suitable to our tide-harbours. 
A vessel of one hundred tons will draw as much water as thls ship; and If the 
burden be carried vp to 150 or 200 tons, the draft of water becomes a serious 
impediment, and what is gained in freight is lost in frequent and vexatious 
delays, and in {ojaries sustained from gronnding on bars and sandbanks. Buta 
vessel of 100 tons cannet be sailed In winter, and ought not to be salled at any 
time, with fewer than four men anda boy; making for four such vessels twenty 
hands; while such a ship as tbe Jronsides might be salled with twelve or fourteen 
hands atal) seasons. Bot will an iron ship take the ground with n heavy cargo? 
That seems to us the principal question ; and if it be found that she wil] —1f it 
be found that a ship of large burden can be to constructed as to be fit for ali the 
purposes of the coasting trade, and capable of enduring the severe trials to which 
the best and strongest ships are ex posed in it, and yet so buoyant as to enter all 
the Welsh and Cornlsh ports, at neap tides—If this be ascertalned, we may 
expect in a month or two, to see half the smiths of Hayle and Neath turned into 
shipbuliders.—En. Cornwall Gazette.) 

nglish and American Steamers.—The Hon. 8. Cutiard has contracted to convey 
the mails from England to Halifax twice a-month, in steamers of not less than 300- 
borse power; the first vessel to leave Liverpool on the let of May, 1840. The 
contractor to forward the mails to Boston in small steamers, and to ron a steam-boat 
between Pictou and Quebec, Contract for seven years at 55,000. sterling per 
annum.— Manchester Guardian, 

Steamboat Explosion, —A steam towing.vessel, the Venus, met with an accident 
at Havre. While it was towing ont a brig into the roadstead one of the boilera blew 
up. A boy was seen (o be thrown up into the air, along with broken planks, &c., 
but his body has not since been found, and the stoker and engineer were botli severely 
injured, —Galignani’s Messenger. 


PROGRESS OF RAILWAYS. 


South Eastern Dover. Railway.—Between Dover and Folkestone the works are 
progressing rapidly, the tunnel for tuunels, for there are two parallel to each other) 
through Shakapere's cliff, has been for a length of time opened from end to end, and 
the en t of them has progressed considerably, these tunnels are each twelve 
feet wide and thirty feet high formed with a pointed arched roof; the pier or space 
between the tunnels is ten in thickness, and where the shafts have been sunk 
from the surface, there is a lateral opening connecting the two tunnels, these 

being formed of the same height as the tunnels, and its roof being similarly 
excavated forms a groined roof, which has a remarkably good effect, there are seven 
shafts and consequently seven of these openings in the length of three quarters of 
amile. The eastern face of the tunnel is formed by excavating the chalk to the 
depth of 110 feet which is now being finally down. At the western jace of 
the tunnel a splendid piece of side cutting presents itself, upwards of 140 feet high. 
Weatward of this tunnel, the sea wall of concrete to protect the railway embank- 
ment has been commenced ; it is contracted for by Mr. Lambert, the contractor, who 
executed the concrete ses wall at Brighton; the wall at Dover will average 50 feet 
in height and about three quarter» of a mile in length ; the railway along this 
portion of the line is to be formed partly of side cutting from the cliffs and partly 
of embankment which the concrete wall is intended to groins will hereafter 
be carried out into the sea to collect the beach for the further security of the works. 
Between the ses wall and Folkestone two other tannels are to be constructed, the 
shafts of which are sunk nearly to the required depth, and which, together with other 
preliminary works, are nearly completed ; it is expected, therefore, that the excava. 
tion of these two tunnels will be proceeded with forthwith; preperations are also 
making for the erection of an oblique bridge of two arches over the junction of 
the Dover and Canterbury roads near Folkstone. 

London and Birmingham Railray.—On the 20th instant, the speed of the mail 
trains on the London and Birmingham Railway will be accelerated. The day mail 
will leave the Kuston-grove station at balf-past 9 in the morning, and will arrive in 
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Birmingham in 5 houra A stoppage of 8 minutes will be allowed at Tring, 10 


minutes at Wolverton, 3 minutes at Weedon, and 9 minutes at Coventry; making a 
total of 25 minutes occupied by the stoppages, and only 4 honra and 35 minutes in 
performing the journey of 116 miles 6 furlongs. The day-mail train from Birming- 
ham will accomplish the journey in the same time, allowing the same stoppages at the 
different places above-mentioned. The nigat mail train will leave Euston-grove 
station at half-past 8, and complete the distance in 5 hours and a half; the stoppages 
to be for the same periods and at the same places as those named for tho day-inail 
trains, 

North Midland Railway.—The Yorkshire directors of this important public under- 
taking have, during the present week, been examining into the progress of the whole 
work in their county. They commenced at the Treeton contract, near Derbyshire, 
and walked nearly the whole distance to Woodlesford, a tract of about thirty-seven 
miles The works in overy part of the line were found to be proceeding most sutis- 
factorily, so as to afford the best ground for expecting that the whole line will be 
completed by the time specified in the contracts—namely, the close of the present 
yeer; and we hope that early in the spring of 1840 the travelling and carrying 
business of the line will be in full operation. Owing to the obstacles in the way of 
the company until very recently, that portion of the line between Woodlesford and 
Thwaite Gate has not yet been commenced; these difficulties are, however, now 
removed, and the contracts for the few miles will be let during the present month, 
with a view to the entire line up to Thwaite Gate being opened at the close of the 
year. The railway is in a still more advanced state in Derbyshire than in Yorkshire. 

Clay Cross Tunnel.—It is expected that this Herculean department of the North 
Midland Railway will present a clear passage from one end of it to the other in July 
next. 1,600 yards are completed. The portion contracted for by Measrs. Harding 
and Cropper is finished; and the excavation remaining to be completed extends 
somewhere between two and three hundred yards.— Leeds Intelligencer. 

Aa tlie Derby and Birmingham Railway is expected to be open in July, as soon as 
the North Midland is completed, thero will be an unbroken railway conveyance all 
the way from Leeds to London, except one mile at this end, which we hope will soon 
be supplied. No fewer than 8,900 men are directly employed on the line, to say 
nothing of the vefy great number indirectly employed, as brickmakers, &c. in order to 
completo this great undertaking —Leeds Mercury. The open cutting through the 
town of Belper is expected to be completed in about four months. The bridges over 
the several streets and lanes are commenced, as are also the retaining walls, for 
which a vast quantity of stone is prepared. The bridge for the new turnpike rond, 
north of Belper, is completed, de; will soon be ready for use. The passage under 
the bed of the Gromford canal at Bull Bridge, has been open some time, and the 
works are proceeding there with great activity. The last of the foundations of the 
large bridge over the Derwent, neur Amber Gate, was put in this week, considerable 
difliculty has been experienced here, as the workmen have been many months, night 
and day, at work, assisted by a qoe steam-ongine.—Derby Reporter. 

Glusgow and Ayrshire Railway.— We have stated, from time to time, the progress 
of the works on this line of railway between Ayr aud Kilwiuning; and we ere now 
gratified in being able to communicate that the operations thence towards Glasgow 
are siso proceeding with great spirit, so that no doubt is entertained that the entire line 
will be open to the public by oe 1810. But we believe it is still the intention of 
the directors to open that part of the lino between Ayr and Irvine some time during 
the present summer. There have been of late, at the 
rous arrivals of cargoes of rails, from Newport in Wales, which are being laid down 
Perens: The freights on these we hear have fallen from 15s. to 10s. per ton. 

Wo understand that while the harbour dues exacted at Ayr for these rails are only 
at the rate of 4d. per ton, those at Troon are 18d. The erections at the depots, both 
here and at Irvine, are proceeding expeditiously —Ayr Advertiser. 

Cheltenham and Great Western Union Railway Company.—Extracts from the 
Report of the Directors, May 1, 1889.—Since the last general meeting contracts have 
been made for the formation of the line from the Barnwood-rood to the Gloucester 
depót, and also for sinking tho permanent shafts in the Sapperton tunnel. 

All these contracts have been satisfactorily let to responsible parties, 

By the amended Act of last session it was provided, that al] the land required for 
the railway, between the dopóts at Cheltenham and Gloucester, should be purchased 
and paid for on or before the 25th of March last; which eusctment has been fully 
carried into effect. 

The contracts for the execution vf this part of the line expire in March 1810; and 

* from tho progress made during the winter, and the very unfavourable senson duriug 
which the works have hitherto been carried on, there can be no doubt of the ability of 
the contractors to complete their works within the prescribed period. 

About 100,000 yards of earth have been excavated during the past winter, and 
there remain about 460,000 to complete. The masonry and brickwork are in an 
advanced state. ‘The ballastiug for the permanent way is also preparing; and your 
Directors have taken measures for securing an ample and early supply of mich of the 
other materials ns reqniro time to prepare, so that no delay may licor occur in 
completing this important part of the work. 

Every preparation is making for procoeding with the construction of the depots at 
Cheltenham and Gloucester, in the arrangements of which yonr Directors propose to 
study every possiblo economy consistent with the accommodation of the public, on a 
part of the line where so very large a traffic must ultimately be provided b. 

Of the 174 miles from Cirencester to Swindon, the land on 15) miles has been 
contracted for, and a large proportion has been taken possession of and paid for. 
The works on this portion, which had been let just before your last meeting, have 
been commenced at different points as rapidly as tbe land required could be procured, 
and sre now proceeding satisfactorily, and your Engineer has no reason to doubt that 
they will be completed by the periods fixed in the contracts, which oll expire in the 
latter end of 1840. These periods are calculated so as to allow of the whole distance 
from Swindon to Cirencester being opened simultaneously, or as nearly so as possible 
with the opening of the line of the Great Westorn Railway from London to Swindon. 
Upon this district, as upon that between Cheltenham and Gloucester, although com- 
1nenced later, and consequently not proportionably advanced, it is satisfactory to bo 
able to state that as much has been Tons as the season and other circumstances could 
allow of, and that the works are in that state which ndmits of the full advantago being 
takeu of the more favourable period of the year which we have now entered npon. 
Five of the permanent shafts of the Sapperton tunnel are procoeding very satisfactorily. 
Three of them have already reached rather more than half the required depth, and 
the other two about one third—no difficulties have been experienced, and st present 
there is every appearance of the materials through which the tunnel itself will bo ex 
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cavated. being as favourable for this work ox was originally anticipated. The sixth 
shaft will not be so deep as the others; some diflicully has vecurred in procuring the 
land, but there is now every prospect of this cause of delay being speedily removed. 
and that all the shafts will be ready by the autumn of this year, so that tbe tonii 
may be commenced as soon after as may be desired. The preparatory steps * 
for setting out tho works and determining the lands required in the Stroud V alley, 
have been put in harid and are nearly completed. The Directors have agreed with 
the Birmingham snd Gloucester Railway Company for the purchase of about four 
acres of land et Gloucester near the Cattle Market for their depot at Gloucester. h 
wns provided by the Act of Parliament that there should be one principal depot at 
Cheltenham for the joint use of the Companies, to be formed at the expense of this 
Company, and & similar depot at Gloucester to be formed at the ox of the Bir 
mingham and Gloucester Company ; but it has beon appreliended that, under th 
ticular circumstances, much confusion and inconvenience might result in preetice 

m that arrangement, and the Directors of the two Companies have therefore come 
to an agreement to have distinct depots at both places, to be formed separately by 
each Compony—an arrangement which will contribute greatly to the facility and 
regularity of management in the traffic of both lines. i 

Glasgow, Paisley, and Greenock Railway.—On Saturday, the 11th ultimo, fhe 
Directors made their periodical visit to the rosd. Aftor inspecting the new carrieres 
at Glasgow, which are of the most elegant and comfortable description, they proceeded 
along the line to Greenock, examining every part of the works with mach attention 
Between Glasgow and Paisley the progress is rapid, and a great part of the perma. 
nent road is in course of being laid. The drift-way through the Arkleton tammel is 
almost completed, and the tunnel is widened out for a considerable part of it» length. 
In Paisley the bridge and walls are very forward, and the large bridge over the Cart 
has its centre ready for turning the arch. Proceeding westward beyond Paisley. the 
walls and embankments are creeping up, and the railway is alresdy carried over the 
moss, The consolidation is becoming daily more apparent, and there is no doubt that 
an excellent bit of road will be the result of the precautions adopted. At Bisbupton 
all is busto and activity, and nowhere is there greater evidence of the Inte delightfn! 
wenther. Between West Ferry and Port Glasgow the work is comparstivelv light, 
and has made great progress since the last inspection.— Greenock Advertiser. 

Great Western Railway.—The travelling on the line to Maidenhead has greatit 
increased with tho favourable changein the weather, and appears likely, as the snm 
mer comes on, greatly to exceed that in the corresponding period of last year. During 
the week ending the Sth inst. gu of 12,000 passengers were conveyed, am! the 
receipts, we believe, exceeded 2,000! The Directors have conelnded contracts for 
some miles of the rond between Bath and the village of Hox, and the contracts Istely 
advertised will completo the entire line between Bristol and London, with tbe exerp. 
tion of a smull portion near Bath, and one or two bridges, for which the plans will 
soon be ready. We understand that, generally speaking, tho works along the line 
are pushed forward with great energy, and though: much remains to be dune before 
the bridges nnd tunnels iu this vicinity can be completed, there seems no donbt tbat 
the line to Bath will be ready for traffic in the course of the next nine months, Abont 
half a milo of the great tunnel at Box is now completed, and not the slightest difficulty 
exists in keeping the worke free of water. Where the excavation i» carried through 
the oolite, or freestone, the work proceeds with a rapidity greater than that require) 
by the contract; and as this may be considered the key to the whole line, we have'ns 
doubt the Directors will take care that no unnecessary delay takes place in its cam 
pletion.— Bristol Mercury. . 

Sheffield and Rotherham Railway.—A slendid locomotive engine from the mant. 
factory of Messrs. Fenton, Murray, and Jackson, of Leeds, called tho Aglis, has gre 
rived at the Sheffield station of the Sheffield and Rotherham Railway, and is new in 
active operation upon the line. We understand that some of its excellencies comix 
in being provided with flanges on each side of the six wheels, thereby affurding adii 
tional safety from being run off the rails, compared with those engines whose driving 
wheels are without that very materia] part. Another advantage which it poses. 
is that if cither one or all the cxcentrics which more the valves, were broken, di 
arranged, or eveu lost off or taken away, it is still nnder the control and management 
of the engineer, who can safely conduct it along the railway nearly as well as if tho-r 
parts had remained entire, —SA«ffield Mercury. 

Eastern Counties’ Railway.—The company have commenced laying the foundation 
and building their warehouses and offices, at the station adjoining the Red Lion, e: 
Ilford, for the purpose of receiving and worchousing goods, aud psi passengers 
They will be very extensive and convenient The buildings at the Shoreditch tz. 
miuus will shortly be commenced. The Northern and Eastern Railway, which b t 
join tho Eastern at Stratford, will of conrse bear a part of the expense ; the Bil te 
so far umite them being in Parliament, and is expecto to pass without opposition 
The terminus will command the trade and traflic from the north and west part of tbe 
metropolis, and of England, and is not more than half a mile from the centre of th- 
city of London. At Ilford the permanent rails are laid down nearly as far ns Mr 
Curtis's brick-tield, and the works are proceeding very rapidly. The railway fron 
Mary-lo-point as far as is comploted, to the east of Ilford, is snid by conpetent jaiees 
to be the best piece of railway in the kingdom. The state of the bridge uver the tem 
pike road between Ilford and Chadwell, still continues in a very unsatisfactary eou- 
dition, and nearly all the magistrates of the county hove been and examined it turug 
the last week, and insist on having the walls of the bridge carried higher, in cox 
horses should take fright and jntap over them ; and also walls on the sides of the ap 
proaches. ‘The company appear to have got into a labyrinth respecting this brider. 
which will require all their wisdom and talents to extricate them from.— Kea 
Standard. We understand that it is now fixed to open the line from London to Ra 
ford, the first week in Juno, and shortly after froin Romford to Brentford, a distaste 
of 19 iniles; there are about 7,000 persons employed on this great undertaling 
besides several locomotive engines and horses.—Suffolk Herald. 

Bristol and Exeter Raihway.— The directors nre pledged to open the line to Bri; 
water, before they proceed with the works to Taunton, in order to make the onthr 
as Mmnll as possible before an income can be secured; but If à single line t 
Tamiton can be constructed for a few thousands more than u double oue to Bridge 
water, and if the additional income, when it is open to Taunton, wil] be at lew: 
20,0002. a yenr, I think it is the duty of the directors to adopt for tho prevent 9 
single line.— Bristol. Gazette.—'lhe works on this line are proceeding with pra: 
spirit and effect as far ix Bridgewater, to which town the line is ex pevted te be opened 
from Bristol next spring. The works are also prececding stendlly weatward, and w 
doubt cxists of the intention of tho Board to carry the Hne on to {ts fina] destiusi= 
without making a temporary halt at Taunton. 
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Bolton and Preston Railicay.—The workmen are proceeding rapidly with the 
works on this line of railway. The rails are now laid down as lar as the footpath 
leading up to Dean Choreh. Further up the valley, Laly Bridge has been taken 
down, a temporary wooden bridge has been erected in its stead at a short distance, 
aml the workmen are now engaged at a magnificent stone bridge on the sits of the 
former one. The line from Bolton to Preston will be one of the most picturesque in 
the north of England.— Preston Observer. 

The Munchester and Leeds Railway.—The directors of the Manchester and Lecds 
Railway, ied by their engineer, Mr. Gooch, inspected the works of the line 
between. Manchester and Todmorden, on Friday, the 17th ult., proceeding by the 
Stanley engine, made by Robert Stephenson and Co., from Rochdale to the sammit 
tunnel; this part of the line being already complete, although the time contracted 
for has not yet expired. - 

Newcastle and Carlisle Railway.—The works of the Newcastle and Carlisle Rail- 
way, on the north side of the'river Tyne, are rapidly progressing towards completion. 
—Neweastle Journal, 


River Coquet.—We are glad to find that some enterprising parties have obtained 
an Act of Parliament, and are about to carry into effect considerable improvements 
at tbe month of the River Coquot, abont twenty miles northward of the River Tyne, 
for the purpose of shipping coals and corn to the London markets, and importing the 
various other necessary commodities for which the extensive surrounding districts 
stand mnch in need. The works are deisgned by Sir John Rennie, and we hear 
that they are calculated to render the port as effective as the Tyne or the Wear. 
These works necessarily prove of considerable public benefit, combined as they are 
with the Coquet Island, which is situated about a mile from the shore and imme. 
Gately im front of the River Coquet, forming aa it wore a natural breakwater, with a 
specious well-protected Asylum Harbour within, capable of receiving the largest 
class of vessels at low water. ‘This valuable roadstead has, until lately, beeu almost 
unknown, or at least but little made use of, but the Trinity Board, with that laudable 
energy which characterises their efforts, have taken the matter np and are going to 
constract a light house upon the Island, and the entrances to tie roadstead will be 

ly buoyed out, so that it will be easy of access night and day. We hope by these 
Toprovements that the numerous wrecks, attended with melancholy loss of life, which 
have 20 frequently taken place heretofore on this dangerous coast will be lence- 
forward avoided. 

Mount's-bay Breakwater.—On Saturday, the 18th ultimo, Lord Eliot, M.P., Sir 
H. Vivien, M.P., Sir C. Lemon, M.P., Mr. Pondarves, M.P., Major Vivian, M.P., 
aod Mr. C. J. W. Ellis, had an interview with Lord Melbourne and the Chancellor 
of the Exchequer, on the presentation of a memorial to the Government for the con- 
truction of a breakwater and harbour of refuge in Mount's-bay. 


NEW CHURCHES, &c. 


New District Church at Sibford, near Banbury—On Monday, the 6th ultimo, the 
ceremony of laying the first stone of a new church about to be erected at Sibford 
lace. 


took 

West Bromwich.—The Earl of Dartmouth has most liberally offered a piece of 
land near Hill Top, in the parish of West Bromwich, for the site of a new church, 
aud also the sum of 1,2007. towards the erection of the edifice, and 300/. to be in- 
vested as a fund for keeping it in repair. His lordship's offer has been accepted, 
ami a subscription has been entered into to carry this desirable object, into effect.— 
Wolverhampton Chronicle. 

New Unitarian Chapel and Sunday Schools.—On the Ist ultimo the ceremony of 
laying the first stone of a new Unitarian chapel and Sunday schools, about to be 
erected on Newhall Hill, took place. Estimated cost of the building, 3,000 Mr. 
D. B. Hill, architect ; Mr. R. Turner, builder. 

Lord Dynevor is erecting at his sole cost a chapel of ease to the parish of Llandilo 
Fawr. The ceremony of laying the first stone of the edifice was, within the last few 
days, performed by his lordship's eldest daughter, the Hon. Fanny Rice.—Hereford 
Journal, 

The Salisbury Diocesan Church Bnilding Association have appointed T. H. 
Wyatt, Esq., their architect. 

Staffordshire, —On Sunday, March 24, the collegiate church of Wolverhampton 
was opened for divine service. The interior of this church has been repaired with 
cak framings, new oak screens, new galleries, new carved gallery fronts in oak, and 
the wbole of the Interior has been reatored to correspobd in character with tbc style 
of this beautiful old fabric, together with a new and splendid west entrance win- 
dow. The cost has been nearly 8,000/., chiefly by volhntary subscriptions, a grant 
of $60L by the Lichfield Diocesan Society, and 2502. by grant from the Incorporated 
Society. A moat liberal collection of 335[. 10s. was made at the opening, r the 
sermons preached on the occasion by the Vencrable Archdeacon Bather (Archdeacon 
of Salop). The restoration has been dono ander the direction of Robert Ebbels, 

., Architect, of Trysull, Wolverhampton, and under his direction the exterior is 

w about to be repaired and restored, 

Staffordshire—On the Mth ult. the new church at Tipton, near Dudley, was 
ped by license. (The consecration does not take place until August) This 

h is a Gothic building, with a tower, crocketed pinnacles, &c., and is built en- 
Grely of brick, wiih moulded brick copings, cornices, reveals, &c. The interior has 
& very fine effect with the handsome moulded bracketed beams, on corbels, with 
pierced quartre-foil spandrils, and moulded binders, to form compartments in ceiling. 
The length from the west door to altar tables, 105 feet 6 inches ; width in clear of 
body, 49 fest 6 iuches; height to ceiling, 29 feet 6 inches: it contains 648 sittingsin 
pews, and 774 free seats, including children’s ;—total, 1,922 sittings; cost, about 
3.7004, including vaults underneath. Her Majesty's commissioners granted 2,000/., 
the Inco: Society, 360/., and the Lichfield Diocesan Society, 750/.; the re- 
mainder wee raised by Heus] es The church bas been erected for her Majesty's 
Coummissioosrs for building Churches, from designs, and under the direction of 


Robert Kbbels, Req, architect. 
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Warwickshire —A now church is going to be erected in the parish of the Holy 
Trinity, Coventry. Robert Ebbels, Esq., is appointed the architect. 

Berkshire.—A new church is going to be erected in the parish of Old Windsor, 
Sunuing-hill Robert Ebbels, Esq. is appointed the architect. 

Sir Charles Wolsely, Bart, is reported to be about to erect a Roman Catholic 
church at Colwich, near Rugeley.— Worcester Journal. 

Clydesdale Bank.—On Wednesday, lóth ultimo, the ceremony of laying the 
fonndation stone of tho handsome edifice, now erecting in Queen-street, "Glasgow, 
took place. Under the stone was deposited a plate, on which were engraved the 
names of the dircctors, manager, architect, and builders; and also a bottle hermeti- 
cally sealed, containing n copy of all the Glasgow newspapers, coins of tho present 
reign, deed of co-partnery, one of each: description of the notes issued hy the & y des. 
dale Bank, almanacs, &c., &c.—Edinbvrgh Chronicle, 


—— 


FOREIGN INTELLIGENCE. 


The Font which is to serve for the christening of tho Count de Paris has already 
been taken to the Cathedral church of Notre Dame; it is carved out of a solid block 
of stone, and is a very beautiful apecimen of the flamboyant Gothic, richly orna- 
mented with a great number of little figures, and the most exquisite foliage in the 
mouldings.—7'he Nourelliste. 

The Monument of Schiller, at Stutigard.—Tho inauguration took place on the th 
ultimo, with great pomp. In the morning a procession of 5,000 persons entered the 

mare, The great officers of State, the members of the two Chambers, tlie Foreign 
Ministers, and other high personages, were stationed in a gullery erected for the pur- 
pose, with Charles and Ernest Schiller, the sons of the poet, and M. de Gleichen, 
his son-in-law, in front. A deputation from the school in which Schiller received his 
education attended, and with it somo of his old sclicolfellows, and even one of his 
tutors, Colonel Rosch, now 96 years of aye. ‘The statue was nwrovered amidst the 
enthusiastic acclamations of ull tho spectators. The louse in which Schiller lived 
when surgeon of a regiment was decorated with an appropriate inscription, and all 
the principal buildings of the town were adorned with flags. 

The Tomb of the Emperors of Austria, and other members of the house of Haps- 
burgh, in the convent of the Capuchin Friars, at Vienna, is about to bo enlarged 
to such an extent, that it will receive their descendauts for 200 years to como, 

French Harbours.—It appears from a statement drawn up by the Adhninistration of 
Bridges and Roads, that there are in France no less than 400 harbours and landing 
places. According to the same document, a sum of 165,000,000 francs would te 
required for the improvement of the most important harbours alone, of which sum the 
Ministry has demanded of the Chamber an advance of 44,000,000 francs, to be divided 
among 18 of them, as follows:—Calais, 2,700,000f.; Boulogne-sur-Mer, 1,200,000f.; 
Dieppe, 2,500,000f.; Havre, 6,000,000f.; Rouen. 1,500,000f. ; Brest, 300,000f.; 
Reden, 4,000,000f. ; Croisie, 1,400,000f,; Nantes, 1,000,000f; La Rochelle, 3,000,000f.; 
Rochefort, 000,000f.; Chateau, in the Island of Oleron, 300,000f.; Verdon, 
2,500,000f ; Cette, 7,000,000f.; Marseilles, 8,000,000f.; St. Nazaire, 600,000f. ; 
Ajaccio, in Corsica, 000,000f. ; Yle.Itousse, in Corsica, 800,000f. 

Mr. R. Stephenson, the ablo engineer of the London and Birmingham Railway, who 
left Lendon for Italy a few weeks ago, to superintend the prelimi arrangements 
for the construction of the Florence and Leghorn railway, arrived in Florence on tho 
22nd of April.— Railway Times. 

We understand from a correspondent at Munich that the greater part of the railway 
between that town and Augsburg, thirteen leagues in length, will be finished in July, 
aud the remainder before the end of autumn. The diligences, waggens, and loco- 
motivo engines are already at Munich. The last have all been male in England, 
costing one with another, about 72,000f, a piece —Railway Times, . 

Brunswick, April 8.—The railway from Brunswick to Wolfenbuttel is far more. 
frequented than was expected. There are days on which the number of passengers 
is aboro 1,000. Tho undertaking has, therefore, fully succeeded, and does great 
lionour to the projector. 

[————————o 


GEOLOGY. 

Singular Fossil Production.—There is now in the possession of Mr. B. Froggatt, 
miuer, of Matlock Bath, a fossil specimen of a most extraordinary form. The genue- 
ral contour of the stone, or rather stones (for there appear to be two) although inse- 
parably united, is that of a battle-axe or Indian tomahawk. The greatest peculiarity 
of the fossil is, that the part resembling the head of tho weapon, comprised appa- 
rently of a dark-coloured limestone, absolutely passes through a cavity in the shaft 
part (which is & light-coloured magnesian limestone), and is much larger on each 
side the orifice tlan tho aperture itself. It would seem, from this circumstance, that 
the head was originally the root of some plant, aud that during its growth it had 
accidentally inserted itself in the orifice of the stone, and afterwards bocame petrified. 
It was found near the old Ecton mine, about two feet from the surface.—Siafordshire 
Advertiser. 

Elephant.—Tho Journal de la Haute Laire states, that some labourers at Epsley, 
near Puy, who were extracting some blocks of basalt from s field, met with an entire 
skeleton of a fossil elephant; which, however, they, broke to pieces in their careless. 
ness; Bud it is supposed that it dates a period posterior to the last volcanic formation 
France, 

Paleontology.—The indefatigable M. Lartet, of whose labours we have so often 
spoken, announces the discovory of two fossil Carnivora, one of which appears to 
constitute a sub-genus, intermediate between the badger and the otter, &ud the second 
approaching to the dog, differing but littlo from that gigantic fossil which he haa 
described nnder the name of Amphicyon. Heia of opinion that the latter is the 
same animal as that of which sume remains were found at Epelsheim, and which 
constitutes the genus Agnotherium of M. Kaup. “There aro," says M. Lartet, “ a 
considerable number of fossil mammiferæ found on the borders of the Rhine, which 
appear to me to be identical with tbose which are daily brought to light at the foot of 
the Pyrennees. These affinities are the more interesting, because the intermediate 
countries, Auvergne, for instance, possessed very different traces of animals.— 
Athenaeum, 

Interesting Discovery «An interesting discovery was lately mado of numerous fos i) 
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remains of one of the larger pachsdermatous (or thick-akinned) animals, most pro- 
bably of an extinct species of elephants. They were accidentally turned up by some 
labourers at work in a gravel pit, not far from the Grand Junction Railway station at 
Coppenhall. fár as our Information extends they are ap tly remains of one 
animal, and amongst the most remarkable is a fine molar tooth, weighing more than 
seven pounds.— Chester Courant. 


———  —— 


ANTIQUITIES. 


Discovery af Roman Remains at Fork, —The railroads are about the best friends 
which antiquarians have in this world. Since the commencement of the York and 
North Midland Railway, many valuable discoveries have been made, and muny noble 
relics added to the museum of the Yorkshire Philosophical Society. Lately, the 
workmen of the railway discovered in the garden lately in the ion of Mr. 
Blackhouse, some relics, and among them a Roman altar, of which the following is 
the inscription: Deae Fortvnae Sosia Ivncina Q. Antonu Isavricit . Avo. To the 
Goddess Fortune, Sosia Iuncina (daughter) of Quintus Antonius Isauriaa of the 
Augustan Legion.— Monmouthshire Merlin. : 

Discovery of an Ancient Chapel at Chester.— Some years ago Messrs. Powell and 
Edwards, cutlers of this city, discovered at the back of thelr premises some 
traces of Gothic architecture, and to a certain extent they removed the rubbish 
which had hitherto concealed the archwork. However, concelving it was merely 
a cellar which bad in course of time got filled with rubbish, they did uot proceed 
in clearing it until a few weeks back. To their credit they have carrled upwards 
of 100 loads of rubbish out of the place, and now is exposed to vlew to the lovers 
of antiquity a chapel upwards of 15 yards long, 153 broad, and 14 feet in height. 
The arches are gothic, beautifully groined, resting on pilasters, about balf way 
down the wall, very much resembling those at the entrance into the clolsters of 
our cathedral near Little Abbey-square; the whole is in an admirable state of 
preservation. At the west end are two niches, In which the baptismal or sprinkling 
founts (for holy Water) have been kept, one of which was found in the 
rubbish, and is now placed in the situation it originally occupied ; the other was 
broken by the workmen. At the east end of the chapel are steps which have 
led up to the altar; and on the south side of the chapel are a flight of steps lead- 
ing into a subterraneous passage, now choked up. It is plain that thia was 
anelently a place of worship for the monks belonging to the monastery of Gray 
Friars, which was situated near where the St. Bride's new church, opposite the 
Castle. now stands. Many conjectures bave arisen as to the date of the founda- 
tion of this place of worship, but all is mere conjecture, as nothing has been dis- 
covered which could lead to fixing the point of time. Antiquaries wiil enjoy & 
rich treat in surveying this relic of the ancient devotlonal scenes of our fore- 
fathers; and we have no doubt vast nombers will avali themselves of the kind- 
ness and civility of Messes. Powell and Edwards, and visit it. — Chester Gazette 

Queen Elizabeth's Statue, —On Friday morning, 10th ult, the recently discovered 
statue of Queen Elizabeth was erected in St, Dunstan's Church avenae, The 
podesta! is fixed over a Gothic portico on the eastern side of the church, which has 

erected for the purpose. Underneath is a block of black stone, on which is 
engraved the following inscription :—‘ This statue of Queen Elizabeth formerly 
stood on the west side of Ludgate, and was presented by the city to Sir Francis 
Gosling, knight, alderinan of the ward, who caused it to be placed here.” 


NEW PATENTS. 


— 


LIST OF ENGLISH PATENTS GRANTED BETWEEN THE 
25TH APRIL AND THE 25r& MAY, 1839. 


Jonn Boyn, of College-street, South, and Huan Francis Rxuwxtg, of Glengall- 
street, both In the town ef Belfast, and county of Antrim, Flax-spinners, for “ Certain 
lmprovements upon the Spinning Frame used for spinning Flax, Hemp, and Tow 
upon the wet principle."—April 30 ; 6 months to enra the specification thereof. 

Juras Skering, of Cambridge, Esquire, for “Improvements in Mannfacturing 
Forks and Spoons, Coins and Medals." —April 30; 6 months. 

James Smita, of Deanston Works, in the parish of Kilmardock, county of Perth, 
Cotton-spinner, for “Certain Improvements in the Machinery for Spinning and 
Twisting of Wool and other similar Fibrous Substances," —Apri] 30 ; 0 months, 


Jons Rostron, of Edenfield, in the county of Lancaster, Manafacturer, for “ Cer- 
tain Improvements in the Construction of Looms for Weeving, "—April 30 ; 6 months. 


Josera Hunt, of Dalston-terrace, Middlesex, Gentleman, for “ Improvements in 
the Manufacture of Soda and other valaable products from Common Salt.” —May 7 ; 
6 months. 


Davip Naytor, of Cope -mill, Halifax, in the county of York, Manufacturer, and 

John Crighton, Junior, of Manchester, Machine-maker, for “Certain I ements in 

Machinery for weeving Single, Donble, and Triple Cloths by Hand or Power." — May 
; 6 months. 


Geonror Exaraxp, of Gloucester.terrace, Vanxhall-bridge-road, Engineer, for “ An 
Improved Screw Jack for Raising or Moving Heavy Bodies, both vertically and late- 
rally.” —May 7 ; 6 months. 

WiLLIAX Davis, of Leeds, Machine-maker, and Groror Kinper, of Aldmanabury, 
Cloth-dresser, both in the county of York, for “ Certain Improvements in Machinery 
for Dreasing and Cleansing Woollen Cloths."—May 7 ; 6 months. 


Josern Maupstay and Josnua Figrp, of Lambeth, Engineers, for “ Improve- 
ments in the coustruction of Marine Steam-engines which are particularly icable 
to Steam-engines of the largest claas."—7th May ; 6 months, 


James WHITELAW, of Glasgow, Engineer, for * An Improved Rotary Machine to 
be worked by the pressure and reaction of a column of water, which Machine may 
be used as a Steam-engine; also an Improved Water Meter, and a Machine for 
Raising Water or other liquid by its centrifugal force.” —7th May: 6 months. 


Epwarp OrivzR Manay, of Swansea. Glamorgan, Civil Engineer, for“ A New 


Method of Manufacturing Gas for the general purposes of Illumination." —8th May ; 
6 months. 


Genuais Lg Normann Dg LOsrer, of the Tavistock-hotel, Covent.garden, 
Merchant, for “ Improvements in Machinery for Raising Water," —8th May ; 6 
months. 


Rıcuarp Prosser, of Birmingham, Civil Engineer, for “ Certain Improvements 
in Machinery for making Nails and Screws." May; 2 months, 


Wittiam Harrer, of Cooper's-court, Cornhill, Patent Stove Manufacturer, snd 
Tuomas Waker, of Birmingham, Machinist, for “ Improvements in Stoves and 
Grates." —lOth May ; 6 months. 


- Georce SrockeRr, of Birmingham, Brass-founder, for “ Certain Improvements in 
Cocks or Apparatus for drawing off Liquids."—13th May ; 6 months. 


Moses Poore, of Lincoln'sinn, Gentleman, for “ Improvements in redocing the 
friction of Axletrees and Axletree Boxes, and other such moving parts of machinery."— 
18th May; 6 months. 


Jonn Henay Rovoers, of Binningham, Merchant, for "I. ements in 

Clasps or Fastenings: principally applicable to certain articles of Dress." —13th May: 
6 months. 
* Joun WizLiawsoN WutTTAKER, of Bolton, Lancaster, Joiner, and Row1sxn 
Hatt Heaton, of the same place, Cotton-spinner, for “ Certain Improvements in 
the means of connecting or a Straps or Bands for driving hi , mod 
other similar purposes, and in the Apparatus for effecting the same."—30th May ; 6 
months. 


Joun Groroe Bopmer, of Manchester, Engineer, for " Certain Improvements 
in Machinery, Tools, or Apparatus, for cutting, planing, tarning, and Metals 
and other Sabstances.”— 20th May ; 6 months. 


Joun WaLxzn, of Allen street, Sarrey, Oven-builder, for “ Certain Improvements 
in Coke Ovens."—22nd May ; 6 months. 


WiLLiAM Jerrenres, of Holme-atreet, Mile-end, Metal Refiner, for“ Certain Im. 
provements iu the process of smelting or extracting Metal from Copper and other 
Ores."—22nd May ; 6 months. 


Tuomas Harrer, of the Grange, near Newnham, Gloucester, Merchant, for 
‘ Certain Improvements in Railways or Tram Roads. ”’—23nd May ; 6 months. 


James Varny, of Wolverhampton, Stafford, Gentleman, for“ Improvements in 
rolling Iron."—22nd May ; 6 months. 


Nicuoras Troverton, of Leicester-street, t-atreet, Gentleman, for “ Im. 
provements in obtaining Copper from Ores.”— May; 6 months, 


Nicnoras TrovorTon, of Swansea, Glamorgan, for “ Improvements in the Man- 
ufactare of Zinc.”—23nd May ; 6 months. 


Ligutenant Wittiam Orvarxow, of Her Majesty's Navy, for “ Means of 
Saving Human Life in cases of disasters at sea, by certain arrangements of Veaseb, 
Decks or parts thereof, which he terms Safety Decks or "—23nd May 76 
months. 


Henry GRIFFITHS, of Acton-place, Camden-town, Artist, for " Improvements in 
the Process of Producing Prints or Impressiona from Steel, Copper and other 
Plates." —2óth May ; 6 months. 


Martiat ArousTIN Joskru pe Hearrron, of Leicester-atreet, St. Martin im 
the Fields, Mining Eugineer, for an “ Improved Machine or Ap) , for washing 
and bleaching Wool, Cotton, Silk, Linen, and other Fibrous Materials, either in e 
manufactnred or unmanufactured state."-—25th May; 6 months. 


Tuomas Crank and Cuarces Crank of Wolverhampton, Ironfounders and 
Co ers, for an “Invention for glazing and enamelling Cast Iron Hollow Ware, 
and other Metallic Substances."—25th May ; 6 months. 


Brnsamin Hicx, of Bolton, in the county of Lancaster, Engineer, for “ Certain 


Improvements in Machinery or Apparatus for driying Cotton, Woollen and other 
fabrics, and other Fibrous Substances or Materials." —25th May ; 6 months 


oee eea 


ERRATA. 


Tn the Table of Public Bulidings, page 187, the lines tn the fourth cotama 
of “ Remarks," do not range [properiy—tbe llne opposite “ Adelphi,” and Ge 
four lines below should each be a line lower. 

Page 192 in the inst line of the Procedings of the “ Institution of the Cir!! 
Engineers," for b00 read 5000 


TO CORRESPONDENTS, 


The communication of M., on Railway Curves, will be inserted next month, V à 
be found upon examination essentially different fram what we have alresdy pob- 
lished. 

B's Parody is yt AE 

We have been obliged to postpone our reviews until next month in consequence 
of a press of matter and arrears which we were desirous of clearing off. 

The continuation of Mr. Curtis's Railway Improvements will appear in our next 


Journal. 
We shall feel obliged to our country correspondenta if they will forward us ^t 
account of works in progress, or any newspaper containing articles connected wi 
the objects of our Journal. 


Communications are requested to be addressed “To tHe EpiToR oy TRE Cmi 
ENGINEER AMD ARCHITRECT's Jovenat,’ 57, King.street, Westminster; or to Mr 
GnRooxsnBipGE, Panyer-alley, Paternoster-row—if by post to be directed to the 


former pe t 
*,* The first volume may be bad bound in cloth and lettered in gold, price, 17s 
i 
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CURTIS'S PATENT RAILWAY IMPROVEMENTS. 
ANIMAL LOCOMOTIVE, OR MACHINE FOR MULTIPLYING THE VELOCITY OF BEASTS OF BURDEN. 


Fig. 1.—Front view of the Machine. 


No. 22.—Vor. 1I.—Jvrr, 1839. S 
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Fig. 13. 


Fig. 12. 


Fig. 11. 
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Fig. 3.—Side view of the Second Modification. 


Fig. 4.— Plan of the above. 


CURTIS'S PATENT RAILWAY IMPROVEMENTS. 
( Continued from page 128. ) 


AXIMAL LOCOMOTIVE; OR, MACHINE FOR MULTIPLYING THE VELOCITY 
OF BEASTS OF BURDEN. 


The machinery or apparatus is described by the inventor under 
three modifications, as shown in the annexed engravings. Figure 1 is 
a front view, and Figure 2 is a side view of a machine, in which an 
animal produces a motion in the machine by bis weight, and the mus- 
cular force of his fore legs alone; this is effected thus: upon the shaft 
of the driving wheels B, cranks D, are formed in the same manner as 
for a locomotive, excepting that the cranks are opposite, and not at 
right po to each ather, as in a locomotive ; to cranks are at- 
tached comecting links, GG, and to these are likewise connected 
the treadles EE; the horse, or other animal, H, then alternately de- 
presses the treadles EE by his fore legs, and thus the wheels BB are 
tumed round in the same way as in a steam-engine, or in a grinder’s 
barrow; the effective force of the animal is increased using the 
strap or band I, which passes over his back, thus enabling him to exert 
the muscular force of his fore legs, as in the act of pg or getting 
up; the powerful and broad belly-band, K, is secured to the framing, 
aad is placed to catch the animal, in the case of his falling on the 
treadles, and breaking them; the partition-board L is placed between 
the lege, to prevent the animal by any chance placing his foot upon 
adea: treadle; À is the framing of the machine, C the ive 
Wheels, F the joluts v pda wiri the treadles move, and are fixed to 
the eross-framing of the machine as shown; the same letters apply to 
both figures, and the description, so far as the parts are shown ineacb, 
applies likewise. 

Another modification of this machine is shown in figures 3 and 4, in 
which the animal exerts the force due to his muscular power alone, 


as in the act of drawing a load. Figure 3 is a side view, and e 
4 a plan of the machine; cranks DD, are formed upon the shaft of 
the driving-wheels BB, as in the last described machine, and con- 
necting rods G'G’, are connected with the cranks as before; but the 
rods are now placed in a horizontal position, and are connected with 
the vertical links G'G’; to the lower ends of the vertical links G'G', 
are attached the front ends of the treadle bars EE, and the after ends 
of the bars EE are attached to the vertical links MM ; thus thetreadles 
are suspended by the vertical links G^ and M: upon the bars EE 
boards are fixed, upon which the animal stands, and exerts his force, 
as in the act of walking and drawing. Another method to support the 
ends of the treadles will be to use friction-wheels i of the 
hanging links MM, but I prefer the method drawn; a board may be 
placed to separate the legs of the amimal, as shown in L, in figure 2, 
the animal is yoked in a collar, and the drag-chains 1, are fastened to 
the framing, so that the horse, as drawn, is in the same position as if 
laced in a cart; a platform P is placed forward for the animal to rest 
Tie fore legs upon, and a shutter or partition upon hinges L, so that 
the animal in the act of working shall always step upon the treadles ; 
this partition shuts down when the animal is placed in the 
or withdrawn from it; the treadle bars EE que under the platform P, 
as shown by the dotted lines, and to hanging links G'G’, as 
shown; the dark footmarks HHHH, in figure 4, denote the on of 
the feet of the animal upon the treadles, and platform A is the framing, 
varias "erp e om a rails throughout the plate are denoted 
by otte ing. 

The next improved apparatus is shown in figure 5; in this instance 
the horse larebrenened us ih the act of drawing upon the common 
road, and is yoked, as in a cart, between the s apap Dy E 
shafts or springs B are raised or depressed by means of the screw F, 
and handle E; a cross piece G connects the two shafts or springs to- 
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gether, and a nut is fixed into the cross piece, in which the screw F 
works; the toe of the screw works in the fixed cross piece K; and 
thus, by turning the screw, the rise or fall inthe springs B is produced. 
A powerful girth passes round the animal as far forward as possible, 
a is fastened to the shafts, as shown, so that when the animal has 
started the machine by his weight and force, as in starting a load in 
a cart, the springs or shafts are gradually screwed up, as the velocity 
ofthe animal increases, so as to c a certain proportion of the 
horse’s or animal’s weight, which becomes then transferred to the ma- 
chine, and the horse will take longer steps, and longer springs or leaps, 
as in galloping, in the same way as a man upon a velocipede. Any 
other suitable method may be adopted to fix or sling the animal than 
that drawn either by a spring like a coach-spring, fixed to suitable 
framing, placed over the fonts back with any screw or lever-method 
to produce the object of relieving the horse of his weight as his ve- 
locity inereases, which is the particular object of this combination. 
The machine may be made as drawn, or the horse or other animal 
may be placed in front of the carriage, which is the better method. 

Figure 6 and 7 is a substitution for the crank-motion shown and 
described in figures 1, 2, 9, and 4, in which figures it is necessary that 
the animal should time the movement of his feet conformably with the 
position of the cranks, but substituting the ratchet-motion shown—it 
will be immaterial whether a long or short step is taken or both feet 
applied at once, the requisite movement of the drivi wheels 
wil be produced; the action is as follows: B is the shaít of the 
driving wheels, C a ratchet wheel fixed upon it, D the crank orsheave 
of the ratchet working loose upon the shaft, E the paul taking into the 
ratchets united by a pin in the usual way to the sheave or crank D, F 
is the tail of the sheave upon which the counterbalance A is fixed; 
the distance of the weight from the centre of the shaft B, is regulated 
by the weight of the comecting rod G, and the treadles connected 
with the fore end of the sheave, and this is kept in its place by the 
set screws; the weight of the counterbalance and its leverage must be 
such as to bring back the treadle the moment the animal has lifted his 
foot, when the sheave back and the paul falls into another ratchet, 
the animal again applies his feet and-force to the treadle, and a new 
impulse is given to the wheels. Figure 6 is a section, and figure 7 a 
plan of this contrivance, fee 8, 9, and 10, are three views of a 
compound variation of the above-described method to produce a 
rotary motion from a reciprocating one, by which a forward or back- 
ward motion may be produced by merely changing the pauls from the 
forward or backward ratchets; the general construction of the ratchets 
and sheaves is the same as in the last-described figures, but here two 
ratchets and sheaves, one right hand and the other left hand, are 
placed side by side upon the shaft, and the connecting links GG upon 
opposite sides of the shaft B are connected with the same treadle, so 
that oe into gear with the ratchets either the left hand or 
right pauls, a forward or backward movement is produced upon 
the machine, the pauls are connected by the lever / /, and the jointed 
rods m m, so that by a simple movement of the lever k the one ratchet 
is withdrawn and the other thrown into gear, or when the lever k is 
vertical both pauls are disengaged. 

The apparatus, as shown in the drawing, is adapted for the par- 
ticular machine shown in figures 1 and 2, where the action of the 
animal is a vertical action, to apply it for the modification shown in 
figures 8 and 4; when the action of the animal is lorizontal, either 
the crank or sheave D must be made at right angles to the tail F, so 
as to allow the counterbalance weight A to act by its gravity, and the 
horizontal treadles must be connected at once with the crank or sheave 
D, or the crank or sheave D must be still vertical as above described, 
and the Mision | rods G connected with the vertical links G’G’, as 
shown in figures 8 and 4, the counteraction of the treadles may be pro- 
duced by a spring or other suitable method; likewise a chenge from a 
forward to a backward motion, and vice versa, may be d by 
making both ratchets and sheaves or cranks loose upon the shaft, and 
placing on each side clutches sliding upon the shaft in the usual way, 
and throwing the one or the other clutch into gear with the right or 
left hand ratchet and sheave or crank, as it may be desirable; the 
same letters refer to the same parts of the various figures, as each is 
respectively shown in the drawing. Figure 8 is a side view and sec- 
tion; 9 an end view; and aie 10 a plan of the same. Figures 
11 and 12 is a modification by which an increased or diminished lever- 
age may be produced wpon the crank or wheels when the machine 
is either at rest or in motion, so tbat a longer lever may be applied 
when most force is required ; viz. at starting the machine, ae re- 
duced leverage and more rapid movement of the wheels when the 
carriage is in motion. The general form of the ratchets and counter- 
balance is the same as that before described; bot the crank end is 
made longer, so that the end of the connecting link G, which is fixed 
to the crank D in the former cases by a pin-joint, slides along the 


crank, and approaches to or recedes from the centre of the shaft by 
means of the screw I, and sliding nut K, so that by turning the handle 
H, the nut K is brought by means of the screw I to the extreme end 
of the lever D, and the link G then occupies the position shown by 
the dotted line; then as the velocity increases, the nut is advanced by 
the same means towards the centre, the leverage is diminished, and 
consequently the velocity of the wheels is increased by the same move- 
ment of the animal’s feet. Figure 12 is an end view of the lever D, 
link G, nut K, and screw I, Figure 13 is a modification of the same 
invention, the only variation being in the form of the lever D, and the 
sliding nut or apparatus K ; here the lever is a solid lever, and the 
nut K a hollow socket, ong along the lever; this is moved forwards 
or backwards by the handle H; the spring I is formed at its lower end 
into a bell-crank, and fixed to the stem of the handle by a pin-joint, 
which, when the spring is compressed and brought close to the handle, 
as it will be when a man grasps the handle and spring in his hand, lifts 
the latch in the lower end, which latch fits into the notches n, n, n, and 
the socket and connecting-link may then be advanced or drawn back 
along the lever; when the spring and handle is let go, the latch falls 
into the notch when the nut or socket K is held securely upon the 
lever, the variation is thus evidently produced as in the last igure, 
and the link G made to occupy any position with respect to the lever 
as may be desired. Figure 14 isan end view of the same figure— 
lever b handle H—spring I—latch M. 


PAPER READ BY W. TITE, ESQ., PRESIDENT OF THE 
ARCHITECTURAL SOCIETY, AT THE LAST SOIREE OF 
THE SEASON 1839. 


The Report just read will have communicated to you od cdi 
results of our labours during the present session; in the inte since 
November, when I had the honour of accepting the chair of thia society, 
as president, I hope tbat the suggestions I ventured to make on 
occasion have been followed out, and that something has been done in 
extending its usefulness, and in promoting and advancing the studies 
of our younger members.* We do not propose to ourselves the mak- 
ing a display among the literary societies of Europe, nor the 

a rank which neither our numbers nor our influence would justify us in 
seeking; but we would desire to advance our art by extending informa- 
tion amongst its individual members, and by liberally including 
within our naturally limited circle all who have a claim upes us by 
honourable character and scientific pursuits. Usefulness was always the 
aim and object of this society. Usefulness will, I hope, be its motto as 
ta I have the honour of presiding over it. With this impression, 
on the present occasion, I am rather disposed to consider generally two 
or three topics of interest to architects, which have arisen during the 
past year, than to confine my remarks to one subject, or to give to any 
thing that I may have to communicate the formal character of an 


essay. 

The first subject I shall refer to, and the one of the greatest impor- 
tance to architects at the i period, is that of the public compe- 
titions which have been lately proposed for several | buildings, 
such as St. George's Hall at Lverponl and the Royal Exchange of 
London. Opportunities such as these are of the greatest value, even 
nationally ; for placed as England is in the scale of nations, the eyes of 
the world are upon us, and if we do not avail ourselves of these oppor- 
tunities to remove the reproaches which have been cast (and o 
but too truly) upon our national taste, we shall be accused of having 
retrograded, when our manufacturers, our commerce, and all the other 
arts of life have advanced, and of being behind our continental neigh- 
bours in the science and in the practice of architecture. 

Open competitions, such as have been proposed for the Houses of 
Parliament and the Nelson Monument, and those now proposed for 
the Royal Exc! and the Hall at Liverpool, offer splendid oppor- 
tunities, which iffairly offered to the profession, would, I doubt not, be 
generally and eagerly embraced. The course taken with the first 
was on the whole penance the appointment of the commissioners 
was a judicious measure, the world seems generally agreed that 
the result, (the choice of Mr. Barry's design, and his appointment as 
architect,) have been fair as regards the competitors, and successfol in 
a national point of view. In the Nelson memoria! the course has 
been manly and straightforward; and I think public opinion seems to 
support the committee in their determination that, though the d 
chosen to receive the premium had considerable merit, yet it was wise 
and judicious to give another opportunity to architects and artists, 
because neither of them seemed to realize the wishes and expectations 
of the public upon the subject. 


* At the last election of students at the Royal Academ , all the studen: 
members of the society (five in number) who ves candidatos, were electod. 
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The Royal Exchange, however, is an object which in a national 
point of view may never occur again; its purpose brings us in distinct 
competition with the other nations of Europe, but particularly with 
France; the situation is as striking as could well be chosen in London, 
the means are ample, and, with a fair opportunity, I cannot but believe 
that most of the architectural talent of England would have been en- 
listed in the competition. I am sorry, however, to say that in this 
matter the expectation of the public, with respect to public competition, 
will probably be disappointed. So far as I am able to judge, this feel- 
ing prevails tbroughout the profession rally, and from communi- 
cations we have received from the Institute, they appear to have not 
only felt but acted as we have done. The course we have thought it 
right to take has been shortly this; a special committee was summoned 
on the 15th of April to consider the subject, at which the follow- 
ing resolutions were agreed to :— 


At a special meeting of the Architectural Society held on Monday evening 
the 15th April, 1839, for the purpose of considering the resolutions of the 
Gresham Committee, issued as instructions to architects furnishing designs for 
the new Royal Exchange ; it was 

Resolved,—That this society beg respectfully to represent to the Gresham 
Committee the difficulty under which it appears to them that architects must 
labour in preparing designs for the new Royal Exchange, from the indistinct- 
ness of the instructions contained in resolution No. 13. 

That the arrangement of a well considered plan is of the greatest impor- 
tance to the value of a design; and that it is not possible to meet the ob- 
vious necessities of thc case, unless the objects proposed in the general 
distribution of the apartments be specified, together with the individual 

ion of each of those apartments. 

Tbat it is à matter of notoriety that, under the roof of the Old Exchange, 
accommodation was provided for the Lord Mayor's Court office, the Mer- 
chant Seaman’s Asylum, Lloyd's Coffee House, and the Royal Exchange Fire 
Office; it is presumed, however, that one or other of these establishments 
must now be omitted, because three only are spoken of. 

That it appears to this society that there could be no objection to the 
explanation now sought, similar information having been universally given 
in competitions for other buildings, without which, indeed, they cannot con- 
ceive that a design of any value could be submitted. 

That the block plan required in resolution No. 4, would be inconveniently 
large at the scale determined upon. 

That a question has arisen as to the exact meaning of resolution No. 5, in 
which the words “ coloured drawings” occur, in conjunction with the “two 
perspective drawings” required to be made, this society having been led to 
understand that al! drawings, whether views or otherwise, are to be tinted in 
Indien ink only. 

And lastly, That it appears exceedingly desirable for the uniformity of the 
arrangement of the facades, that the levels of the ground should be furnished. 

(Signed) WiLLIAM Trrx, President. 

35, Lincoin’s-inn Fields, 15th April, 1839. 


These were sent by the secretary to the clerk of the Gresham Com- 
mittee; on the 27th April, following, this answer was received. 


Mercera Hall, 25th April, 1839. 
Sxa,—I am directed by the Joint Gresham Committee to acknowledge the 
receipt of your letter of the 18th instant, enclosing copy of the resolutions 
passed at a meeting of the Architectural Society of the 15th, in reference to 
the printed instractions to architects who may wish to send in designs for the 
new Royal Exchange, and to state in reply, for the information of the Archi- 
tectural Society, that the committee having sent out their instructions to 
architects, cannot now, without great inconvenience to all parties, alter what 
they have done, except to say that the rooms required are for three distinct 
companies. I have the honour to be, Sir, your most obedient humble 
servant, JAMES BARNES, 
Clerk of the Gresham Committee. 
WILLIAM. GRELLIER, Esq., 
Hon. Secretary, be. &c. ge. 
The Institute of Architects, it appears, by a letter obligingly com- 
xnunicated by that body, also addressed the committee on the same sub- 
ject; the answer to them was as follows:— 


Mercer's Hall, 25th April, 1839. 


Sin,—I am directed by the Joint Gresham Committee to acknowledge the 
receipt of your letter of the 17th instant, respecting the printed instructions 
te aschitects who may wish to send designs for the new Royal Exchange, and 
to state in reply, for the information of the Royal Institute of British Archi- 
tecta, that the committee regret they cannot accede to their request for an 
extension of the time already determined upon. 

That with respect to the questions whether the committee require a tower 
with a chime of bells? and whether there will be any objection to the prin- 
cipal entrance floor being raised upon a flight of steps? the committee leave 
those subjects entirely to the taste and judgment of the architects. And that 
tbe three series of rooms as described in the printed particulars are intended 
for three distinct companies. 

The committee are perfectly satisfied that the anonymous advertisement 


mentioned in your letter, had not the sanction of the Royal Institute of 
British Architects, I have the honour to be, Sir, your most obedient humble 
JAMES BARNES, 


servant, 
(Sigued) 
Clerk of the Gresham Committee. 
Tuos. L. DoxALDsoN, Esq., Hon. See., I. B. A. 


Now surely any thing more unsatisfactory than these answers, par- 
ticularly the former, can scarcely be conceived; how easy would it 
have been to have issued explanations, as was done in the case of tle 
Houses of Parliament, and a short advertisement would have announced 
them—but every thing is refused, and a competitor can only grope in 
the dark unless assisted by private information unfairly obtained. The 
labour of such a design must be excessive, the drawings enormously 
and uselessly large at the prescribed scale, the premium almost paltry, 
and as it appears the successful cómpetitor is not to be employed 
as architect, the whole affair may be considered in the words of 
Shakspeare, as an attempt * to keep the word of promise to the ear, 
but break it to the hope." 

Leaving now this unsatisfactory topic, I pass on to notice one or 
two matters of interest which it appears to me desirable to mention. 
There are first, as a matter of great usefulness, the experiments of Mr. 
Hodgkinson and Mr. Fairbairn, in the seventh report of the British 
Association of Science, on the mechanical properties of cast-iron. 

The results of these experiments are shortly given in the Appendix 
to Professor Moseley's lllustrations of Mechanics, and some of the 
most important to us are comprised in the following extracts :— 


The experiments of Mr. Hodgkinson and Mr. Fairbairn have been published, 
in the Seventh Report of the British Association of Science, since our chapter 
on the strength of materials went to press. Their great practical importance 
will sufficiently account for their introduction here, as an appendix to that 
Chapter. They have reference— 

lst. To the resistance of cast iron to rupture by extension. 

2d. To the resistance of cast iron to rupture by compression. 

3d. To the resistance of cast iron to rupture by transverse strain. 

4th. To the destruction of the elastic properties of the material as the body 
advances to rupture. 

Sth. To the influence of time upon the couditions of rupture. 

6th. To certain relations of the internal structure of metals to their condi- 
tions of rupture. ; 

ith. To the relative properties in all these respects of HOT AND COLD 
BLAST IRON. 

The experiments of Mr. Hodgkinson on fransverse strain present less of 
novelty and importance; they fully, however, confirm the views previously 
taken on this subject by him, and detailed in articles 66, 68, &c. A series of 
them, directed to the verification of the commonly assumed principle, “ that 
the strengths of rectangular beams of the same width, to resist rupture by 
transverse strain, are as the squares of their depths," fully established that 


law. 

With re, to the destruction of the elastic properties of the material, as 
it app es to rupture, the experiments of Mr. Hodgkinson possess great 
interest and importance. 

It has been asserted by Mr. Tredgold, and commonly assumed, that this 
destruction of elastic power, or displacement beyond the elastic limit, does 
not manifest itself until the load exceeds ome third the breaking weight. 

Mr. Hodgkinson found that, in some instances, this effect was produced, 
and manifested in a permanent se! of the Wu m when the load did not 
exceed one sixteenth of the breaking weight. us, a bar one inch square, 
supported between props 4j fcet apart, which broke when loaded with 496 
tb., showed a permanent deflection, or set, when loaded with 16 !b. In other 
cases, permanent sets were giveu by loads of 7 fb. and 14 fb., the breaking 
weights being respectively 364 tb. and 1120 tb. These sets were therefore 
given by one-fifty-second and one-eighteth the breaking weights respectively. 
Thus, then, there would seem to be no such limits, in reepect to (ransverse 
atrain, as those known by the name of elastic limits; and it follows from 
these experiments that the principle of loading a beam within the elastic 
limit has no foundation in practice. 

It was ascertained by a very ingenious experiment, that a bar, subjected, 
under precisely the same circumstances, to extension and compression by 
transverse strain gave, for equal loads, egual deflections, in tbe two cases. 

The most remarkable results on the subject of transverse strain were, how- 
ever, those of Mr. Fairbairn, having reference to the influence of TIME upon 
the deflection produced by a given load. 

A bar one inch square, supported between props 4} feet apart, and loaded 
with 280 tbs., being about gths its breaking weight, had its deflection accu- 
rately measured, from month to month, for fifteen months, and it was found 
that, throughout that period, the deflection was CONTINUALLY INCREASING ; 
the whole increase in that period amounting to the fraction 043 of an inch. 
A bar of the same dimensions, similarly supported, and loaded with 336 tbs., 
being about &ths of its breaking weight, increased ita deflection similarly, and 
in the same period, by the fraction ‘077 of an inch. Another. similar bar, 
loaded with about ithe the breaking weight, similarly increased its deflection 
by the 088th of an inch. The deflection of these bars still daily advances 
under the same loads, and, a sufficient periad having elapsed, will no doubt 
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proceed to rupture. A fourth bar of the same size was loaded with 448 ibs., 
being vory nearly its breaking load. It bore it for thirty-seven days, increas- 
ing its deflection during the fist few days by the fraction 282 of an inch; 
thence retaining the same deflection until it broke. 


The fact thus established, that a beam loaded beyond a certain limit con- 
tinually yields to the load, but with au exceedingly slow progression, unless 
the load very nearly approach the breaking load, is one of vast practical im- 
portance; i£ opens am entirely new field of speculation and inguiry. The 
questions, what are the /imif» of loading (if any) beyond which this continual 
progression to rupture degine 7 what are the various rates of progression cor- 
responding to different loads beyond that limit? and what are the effects of 
temperature ou these circumstances? remain, as yet, almost unanswered. 

A series of experiments was directed by Mr. Hodgkinson to the verification 
of this law, usually assured in respect to the transverse strength of rect- 
angular beams, that, when their lengths and breadtas are the same, their 
strengths are as tlie squares of their depths. 

His experiments fully established this law. Thus he placed between props, 
4 feet 6 inches apart, castings of Carron iron No. 2., which were all 1 inch 
broad, and respectively 1, 3, and 5 inches deep; these broke respectively 
with weights of 452 tbs., 3,843 tbs., and 10,050 tbs. ; which are very nearly 
as the numbers 1, 9, 25; that is, as the squares of the depths.” 


In the original report at page 355, is the result of certain experi, 
ments on Carron iron, und the two last in the table are of the greates 
value, as shewing the importance of those inquiries to an archi- 
tect, and the necessity for his obtaining scientific knowledge upon this 
subject in order to a successful and economical application of materials. 
In these tables then it appears that a cast iron bar of the T form 
usually adapted, but with table upwards, thus, T, broke with 280 lbs., 
whilst another bar of the same size and, ceteris paribus, but with the 
table downwards, thus, 4, broke with a weight of 980 lbs. 

Another subject, as it appears to me, of great interest, though not 
exactly inan architectural, but in an archeological pam of view, is that 
of the researches lately made on the pyramids of Ghizeh, for Colonel 
Vyse, by Mr. Perring the engineer, Mr. Andrews. 

These wonders of the old world are situated near Cairo, N. w. of the 
site of the ancient Memphis; and the principal ones are three in mm- 
ber. The uen (supposed to have been built by Cheops or Suphis, 
2100 years before Christ), has been the main object of these researches. 
They inform us that the principal part of the stone composing the 
pyramid has been taken from the rock on which it was built; the blocks 
are roughly squared, but built in regular courses, varying from 4 feet 10 
inches to 2 feet 2 inches in height, in which the breaking of the joints 
is carefully preserved wherever these courses are exposed to sight, 
as in the platform at the top of the building in the Queen's chamber ; 
and in the passage lending thereto, and likewise in some other places 
at the exterior, circular holes are to be observed, about 8 inches in 
diameter and 4 deep, apparently intended to support the machinery 
mentioned by Herodotus to have been used for raising the stones from 
one course to another, and which seem to have been similar to the 
Polyspaston described by Vitruvius. 

he stone for the revétement, or casing of the exterior, and for the 
lining of the chambers and passages, is a compact limestone, known to 
geologists by the name of swinestone or stinkstone, from emitting, 
when struck, a fetid odour. It was brought from the Gebel Mokattam, 
on the opposite or Arabiay side of the valley of the Nile, and the an- 
cient quarries seem to have been in the neighbourhood of the present 
village of Tourah. It is of a very compact formation, with but few 
fossil remains; the rocks on the ybi side, where the pyramids are 
placed, are, on the contrary, of a loose and granulated texture, abound- 
ng iu marine fossils, and consequently unfit for fine work, and liable to 

ecay. 

The blocks appear to have been finally prepared on the level rock 
in front of tlie northern face of the pyramid, where several rows 4 or 
B feet asunder, of 3 or 4 circular holes, about 12 inches diameter, and 
8 or 10 deep, have been cut, apparently for the purpose of inserting 
shears, or for forming a scaffolding for turning or moving the blocks. 

The stone cuttings and rubbish were thrown over the front of the 
rock in prodigious quantities, where they still remain. 

The mortar used for the casing and Ls bd the passages was com- 
posed entirely of lime, but in the body of the pyramid it was formed 
of ground red brick, gravel, Nile earth and crushed granite, or of 
calcareous stone and lime; and in some parts, a grout of liquid mortar 
and desert sand and gravel only has been used. 

The joints of the casing stones which were discovered at the base 
of the northern front, those in the king’s and queen's chambers, and 
also in the are so fine as to be scarcely perceptible. 

There has been considerable discussion among the learned respect- 
ing the term in Herodotus translated by Larcher *revetir et perfec- 
tionner;" if the latter word expresses the whole meaning, ali difficulty 
ceases, Part of the revétement of the central pyramid of the three to 


the eastward of the great pyramid, which remains unfinished, shews 
the manner in which this was accomplished. The casing, composed 
of stones roughly cut to the required angle, was built in horizontal 
layers eorresponding with the courses of the top, till the whole was 
reduced to one uniform surface. (Beloe.) The ancients always I8ft 
the face of their work to be finished off after the building was in other 
respects completed. 

In preparing the base of the pyramid, proper care was taken to 
ensure the stability of the superstructure, by leveling the rock to a fit 
bed: and where advantage was taken of it, to form part of the body 
of the pyramid, it was stepped up in horizontal beds, according to the 
thickness of the layers of stone used in the building. The ral 
result of these enquiries appears to be the diore el sev cham- 
bers immediately over the central or king's chamber, the paved 
plato and the remains of the ancient revétement still existing at the 
oot of the pyramid, and, contrary to general belief, the discovery of 
the fact that the main p is so constructed as to allow of the 
sarcophagus having been carried in vien ieu to the completion of 
the pyramid. The upper chambers thus discovered are called by Mr. 
Perring chambers of construction; they are four in number, of no 
height, and appear to have been principally intended to diminish the 
weight of the ceiling of the king’s chamber; they have never been 
opened before, and on the walls and ceilings are the chalk marks of 
the workmen, and rude hieroglyphics coeval with their construction; 
one of these hieroglyphics in a cartouche appears to read as the name 
of Suphis. The revêtement appears to have been beautifully wrought, 
and the mortar so good that the stones have broken when violence 
been used, whilst the joint has held soundly. 

The third and last matter I would notice, is the very curious subject 
of painted architecture and sculpture. It is but few years since the 
polychromy of the ancient Greeks has forced itself on the attention of 
the admirers of classic remains; the dandy amateur puts the subject 
aside by a sign of horror at the idea of painting white marble, and the 
learned “ it not in their philosophy." Nevertheless, that Greek 
architecture and statuary were painted, rests on the simple fact that 
oy remain so still. 

ur own ancestors, it is well known, painted the interior of their 
buildings, as well as their statues, with great and brilliant effect; and it 
is now clear that the Greeks did the same. 

The account in a leading periodical seems to sum up our present 
information on the subject, and to give a sensible reason for this 
practice. [Given by us at page 220 of the last Journal.] 

To this curious account may be added the still more curious cir- 
cumstance that even the great pyramids themselves were painted. 
H. C. w, Esq. who has published very lately a very curious work, 
makes the following statement in “a letter from Alexandria on the 
evidence of the practical application of the quadration of the circle 
in the configuration of the second pyramid at Gizel." In examining 
the surface I have not been able to detect any coating like that pro- 
duced by common paint, much less any distinct layer of plaster; but 
the stone seems to have been saturated with some fluid, as oil or var- 
nish, which has rendered the surface harder as faras it penetrated. 
Whole acres of this lubricated surface still remain upon the upper 
part, or casing, as it is called, of the second pyramid." 

In speaking of the great pyramid, Pliny says, “est autem saxo m- 
turali elaborata et lubricata." The present colour of this outer surface 
is of a brownish yellow, or yellowish brown. It has bécome darker by 
time and exposure, like the marble of many antique statues, &c. 

I have thus completed the reference to the subjects I have considered 
it desirable to notice; it has been very imperfectly done, but it may 
serve to attract your attention to some matters that are useful and 
essential and to give you an interest in others of the most curious 
character. We may not be called upon to build pyramids, nor would 
our climate permit us to ind: in the gay decorations of the archi- 
tecture of the Athenians; but the care thought, and science exbi- 
bited inthe construction of the pyramids ought to be useful to us as 
examples, and the principles which guided the Greeks in their com- 
binations of colour, if discovered, might lead us to results which would 
not only justify what appears to us to be a barbarism, but teach us that 
in this, as in literature, architecture and sculpture, the Greeks may 
give lessons to the world. 


A new general chart of the banks of Newfoundland, formed 
Davaud and the officers attached to his surveying expedition i 
and 1839, in which numerous important errors of former char 
has just been published by order of the Minister of the Marin 


ae 


NC 
are rectified, 
00 Poris pepe. 


1839.] 


RUNNING GUAGE, 
FOR MEASURING THE WIDTH OF THE RAILS OF A RAILWAY. 


This apparatus is, as it were, a skeleton hand truck, consisting of 

a pair of small wheels and axles, and a handle to drive them. 

he wheels A B are grooved after the manner of pulleys, so that 
they rest on a narrow or wide rail without shaking; they are fixed on 
the axles C D, and are therefore without shake; the axles turn in 
bearings; one of the axles D has a shoulder and pin at its end E, and 
a washer between the pin and the bearing allows the axle to revolve 
freely, and yet have no shake endwise. The other axle C moves 
freely on its bearings endwise; it has a long shoulder at its end, on 
which is fitted a brass tube F, and a pin and a washer keep it in its 
place ; the tube has a projecting p which passes through a long hole 
in a piece of iron or brass G, fixed to the framework of the instrument ; 
the pin projects far enough to enter the short end of a light wooden 
lever or index H, the long end of which points to a graduated arc I. 
As the instrument is pus ed along, the free axle C slips in and out as 
the wheel A follows the regen of the rail, and by the connexion 
of the axle with the index, the index points out the width of the rail 
on the graduated arc. 

Where a rapid examination of the rails is required, the guage may 
be hooked to the tender, and the man who watches the motion of the 
index, may throw on tlie road any distinctive material, such as oyster 
sbells, broken green glass, red brick or tile, broken earth-ware, chalk, 
or wooden cubes; so that the workmen will find the places marked 
which they are to repair. A. C. 


CURVES ON RAILWAYS. 


Sin—In the last number of your journal, a correspondent (*Sur- 
veyor”) has given a method of setting out circular arcs for railway 
purposes by means of ordinates measured from and at right angles to 
tbe t lines, and as from his communication it does not appear 
clear that he recommends it from his oWn personal experience in its 
application, it may not be unacceptable to you to be pede one 
who bas practised it with success, that the method is good suit- 
able for almost every variety of surface, occasionally modifying it as 
any peculiar circumstances arise; it is best suited for setting out 
curves upon the surface prior to any paced operations being com- 
menced, for in deep cuttings or on high embankments considerable 
difficulties pace themselves to this method, and therefore recourse 
should be to other means. One great recommendation to the 
method of ordinates is, that any error committed in one ordinate is 
extended no further, and such error may be instantly detected and 
corrected by the eye, by setting up (perpendicularly) a boring rod 
about 10 feet long at the extremity of eacl measured ordinate; when 
eight or ten of these rods are set up, the observer, upon looking alo 
esos: perceive any irregularity inthe curve, evento one quarter o 
an inc 


I have long since computed a set of tables of ordinates to a variety: 
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of radii, and about two years ago was preparing them, together with 
other methods of setting out curves, and some useful tables in my 
possession, for publication, for which porpoe I then had the necessary 
engravings made; business, however, has caused me to defer it from 
time to time, but I am now making such arrangements for that purpose 
that I hope shortly to be able to accomplish it. 

I am, Sir, 

Your obedient servant, 


2, West Square, 
F. W. SiMMs, C.E. 


June 15th, 1839. 


WELL SINKING. 


The accompanying drawing is a section of a well sunk at the foot of 
the reservoir in the Hampstead Road for the New River Company. 
It also exhibits the strata of the ground passed through. The follow- 
ing account is an abstract of a paper *On the supply of water from 
Artesian Wells," by R. W. Mylne, + read before the Institution of 
SI Engineers, April 30, 1839, fully describing the nature of the 
works. ; 

Artesian wells, so called from their having been originally adopted 
in the province of Artois, by the Romans called Artesium, are usually 
made by boring vertically through a deep stratum of clay into one of 
sand, which generally contains water. The water will rise to a con- 
siderable height, depending on the elevation of the point at which the 
sand stratum drops out from under the bed of clay. The London basin 
is peculiarly adapted for these wells, as on the da bowl of chalk is 
a thick lining of sand, supporting a deep bed of clay, known as the 
London blue clay. On boring into this sand, or into the chalk, the 
water rises to various heights, and it has been thought that an abun- 
dant supply for the metropolis might thus be obtained. With the 
view of ascertaining what dependance can be placed on this souree, 
the New River Company sunk a well, the details of which form the 
subject of this communication. Before entering on these the author 
mentions several instances of wells supplied from the sand springs in 
various parts of the metropolis, and other parts of the country. In 
most of these the supply has been so affected by neighbouring wells, 
orthe upper ground and buildings have been so endangered by the 
large cavities produced in consequence of the fine «and being pumped 
away, that the wells have been abandoned. Several remarkable in- 
stances of the effects of this subsidence are detailed in this communi- 
eation. Experience thus Appearing to shew that little dependance 
can be placed on the springs, it has been suggested to sink 
through into the chalk ; but the supply from this source also is affected 
in a remarkable manner in various cases. 

The author then proceeds to give the particulars of the sinking of 
the well in the Hampstead Road. In March, 1835, an excavation, 20 
feet in diameter, and 23 feet deep, was made: the sides were sup- 
ee by wooden curba with puddle at the buck, so as to shut out the 
and springs. At the bottom of the curbs, just inthe blue clay, a cast- 
iron footing was added, and a brick shaft of 12 feet 6 inches diameter 
carried up to the surface of the ground. The excavation was con- 
tinued for 59 feet through the clay, steined with 9 inch brickwork in 
cement, iron rings were placed at every 8 feet of the brickwork, and 
of a greater diameter than the shaft, and projecting into the clay afew 
inches so as to support the shaft in its progress; the brickwork was 
continued through 57 feet only, leaving 2 feet of clay for a foundation. 
The excavation was now reduced to 10 feet 9 inches, for the purpose 
of aie cast-iron cylinders formed of six segments, 6 feet in 
length, united by bolts through flanches on the inside, and leaving 9 
feet 9 inches clear diameter. These being joined together were forced 
down by hand screws, as the sinking cortinned through the 2 feet of 
blue clay and through 10 feet of soft mottled clay, at the bottom of 
which water appeared. 

The well was kept dry by an engine and two 8 inch pumps in two 
lifts, and the sinking continued for 8 feet, through a of brown 
sand. Cavities were now discovered behind the cylinders, which were 
forced out of the perpendicular by the unequal pressure, and became 
completed j A second set of cylinders was now prepared, and 
the sintang continued for 26 feet through the remainder of the dark 
brown , soft mottled clay, a thin layer of pebbles and black sand 
closely embedded, and 4 feet 6 inches of dark brown sand. Cavities 
were again formed at the back, and the cylinders again became jambed. 

A third set of cylinders was now prepared of 7 feet 4 inches diame- 
ter, and the sinking continued through 7 feet of dark brown sand, and 
5 feet of dark quick sand, when they again became jambed. During 
the latter portion of the work t difficulty was experienced from 
the blowing of the sand often to the height of 6 feet; this occasioned 
great cavities behind the cylinders the brickwork ; several seg- 
ments of the former were broken at their vertical flanches, and t 
lower part of the latter was much cracked. A large cavity also was 


formed at the back of the brick shaft about 60 feet from the surface. 
The settlement of the ground at the surface was so extensive that the 

umping the works was discontinued until the plan suggested by Mr. 
D uno of continuing the sinking with the water in the well, was 
adopted. 

For this por , in August, 1836, a wrought iron cylinder of boiler 
plates, 62 feet long, and 5 feet 10 inches diameter, was lowered to the 
surface of the » which was hard under the pressure of the water, 
and removed by an instrument called a miser, and which holds about 
two bushels. The cylinder was forced down by hand screws on its 
upper edge, through the remainder of the qni sand stratum, through 
a of sand with flints and pebbles, and through a bed of chalk and 
flints, into the chalk to a depth of 12 inches. The water and sand 
being now shut out, the well was dried, and in March, 1837, the sink- 
ing continued in the usual manner to a total depth of 183 feet, the 
chalk being sufficiently indurated to require no lining. The water now 
increased considerably, and the chalk was excavated to an enlarged 
diameter below the bottom of tlie wrought-iron cylinder, for the pur- 

ose of forming a brick footing. On the top of this is a broad cast- 
iron ring, upon which rest cast-iron cylinders of a clear diameter of 4 
feet 7 inches, which were introduced within the wrought-iron tube, 
for the purpose of strengthening and guarding against the admission 
of sand in case of its failure from corrosion. 


In February, 1838, the works being complete, the pumps of 12 inch 
diameter were introduced in two lifts; in August, 1559, when the 
springs were short, and in Marcli, 1839, when the springs are at their 
best, an experiment of two weeks was made ; the result of the former 
was 14,898, and of the latter, 30,499 cubic feet per day of 24 hours. 
The total expense of the well was 12,412/. 14s. id. 


The paper is accompanied by a copy of the report of James Simp- 
son, Esq., in which the plan adopted for the completion of the iab 
is recommended. Mr. Simpson details the difficulties which had been 
met with, and particularly the extensive subsidence of earth caused 
the removal of the sand. This far exceeded the quantity due to 
the contents of the well at the lower sand stratum, and the subsidence 
proceeded most rapidly when the water was pumped out of the well. 
he experience of wells near the metropolis shews that the springs in 
the chalk are much more abundant than in the sand, but in order pro- 
perly to avail ourselves of these there must be adits driven to unite 
the water from the fissures in the cavernous structure of the chalk. 
The report proceeds to speak of certain methods of securing the pre- 
sent works, and of prosecuting them by either driving an iron pile curb 
or sinking iron cylinders cast in entire circles. The former camot be 
recommended, as a considerable further subsidence would be the con- 
sequence, and the shaking of the ram would endanger the works. The 
latter is performed with common boring rods and tools, the shells or 
buckets are fitted with valves opening upwards, and the material is 
raised by them with the greatest ease. When the cylinders be- 
come set, or when they do not sink in proportion to the material 
removed, they are Mr jarred by a heavy lodge hammer. The 
advantage of keeping the water in equilibrium inside and outside the 
cylinders is very great, and the method has been found in many cases 
most efficacious. 


The paper is accompanied by a section of the works and the strata, 
and by drawings of the various tools employed. 


Mr. Brunel stated, that the succession of the strata here described 
was nearly the same as they had met with at the Tunnel. 


Mr. Simpson remarked, that the greatest caution was requisite in 
drawing conclusions respecting the strata in one part of the metropolis 
from what was known of it in another part. At Lambeth, for instance, 
in the same shaft, there might be gravel on one side and sand on the 
other, and the London clay here is about 82 feet below Trinity high- 
water mark : near Chelsea College the London clay is met at the depth 
of 38 feet, after passing through sand and gravel, and a little farther 
on, in the King's Road, the clay is reached without passing through 
any sand, and in this locality the chalk is touched at 245 feet below 
Trinity high-water mark. It was a remarkable fact that they should 
have reached chalk at so small a depth in the Tottenham Court Road 
well The alterations inthe strata are so great, that no one who has 
had any experience of wells will venture to infer from one place what 
will occur at another. The engine employed at this well was a twenty 
horse, and worked at an expense of about 2/. 7s. per 24 honrs. This, 
however, is a very small part of the expense of supplying water to 
houses, as the water has to be raised to the houses, and the cost of 
pipes must be included. It was not very intelligible how water is to 
be raised from so many feet from below high-water mark, and pare 
at the same cost as water taken from the Thames at the level of high 


water. 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS VI. 


I rauat have libert 
Withal, as large a charter as the winds, 
To blow on whom 1 please. 


— 


L Had Lord Kingsborough written "I'd be a butterfly, or some such 
piece of mawkiabness, he might haye been as celebraicd as Haynes 
Bayley, or other celebrity of the same calibre, But the author of the 
Mexican Antiquities might have put the whole of his public, that is, 
all the ic who know or care any thing about his seven stupendous 
folios, if mot into a nutshell, into a moderate sized room. Truly the 
F.S.A. author of a recent Architectural Dietionary has been much 
wiser in his generation than was the noble Viscount; for at all events 
he knows bow to manufacture ware for the market, and to speculate 
upon the i ofthe public. . l 

Il. Who Madame Flora de Tristan may be I know not, nor am I sure 
that her “Letters à un Architecte Anglais" are bona fide letters really 
addressed to any one, or merely criticisms and comments on the archi- 
tecture of London, put into an epistolary form, In all probe pility the 
latter is the real fact, because it 1s not very likely that the lady would 
bare undertaken to enlighten an English architect upon such a subject, 
more particularly as the general tendency of her remarks are by no 
means flattering to our national vanity. She is of opinion that since 
St. Paul's we have produced uothing really noble in church architec. 
ture. AU our modern buildings of that class are censured by her as 
being totally deficient in character, mere auditories or lecture rooms, 
without any thing whatever to impreas the mind or excite devotional 
feeling. Then again she taunts us with the egregious absurdity of the 
‘Achilles’ as it ia called, in Hyde Parlggyith the York column, and 
the new palace, which latter she justly ronounces to be in ey 
respect sesquin. " Toutes gigantesques, she says, "que soient vos 

rises de ponts, de chemins de fez, elles ne sont jamais que des 

ions faites sur une échelle plus ou moins vaste pour satisfaire 

à des besoims matériels. Parmi les edifices construits depuis la paix 
dans votre capitale, j'en cherche vainement un qui approche en aplen- 
deur de Greenwich, &o." To be sure we are not ged to pa any 
regard to the opinions of an impertinent French woman, nevertheless 
it is rather mortifying to find that such injurious notions spread 
abroad, and that we cannot compel foreiguers to admire the build- 
i upon which we compliment ourselves. Madame Flora is 
besides most horribly heterodox, for she pretends that al) modern 
architecture is nothing but copying, without the slightest attempt at 
invention, ag if all possible modes of beauty bad been long ex- 
hausted. Poor creature! poor woman! does she then imagine that 
architecture is like millinery and bognet-making? However, the com- 
fort is we are not likely, for some time to came at least, to have archi- 
tects in petticoats, or else,—but the idea is too awful, After all, to 
ive ber her due, the woman has some nous, for in speaking of the 
oyal that was, she says that statues of celebrated dis- 
eoverers and inventors E LM nier commerce, manufac- 
tures, aad our commerci tions, wo &r more appropriate in 
such a building than those of kings and queens; and thar the nataral 
products of our colonies ought, as far | Es are capable of being so, to 
be introduced as symbolical ornaments. Notwithstanding the quarter 
it comes from, this is a very good hint, which there is now an oppor- 
tunity for our architects availing themaelves of, in their designs for 


the new structure. ; ; 

Ui. What does Bartholomew mean by calling the new front of the 
Surgeons’ College “a barbarous heap of ill-favoured sand,” and saying 
that “itis a creaking mese of fracture?’ The original design was 
burbarous fecus so much eo that one might almost have imagined 
its taste alluded punningly to the company of barber sargoune. But 
as to any fractures the present front exhibits, 1 fancy Bartholomew 
would find more cracks in his own head. Pray heaven! he may not 
be 3t. Burtholomew'd by being flayed olive by his brother architects 
for the very ac remarks he bas cast upon the whole profession ; 
nor has he. scrupled to affirm that “architecture sinks in quality, 
science, curious finish and duration." : 

IV. St. George's, Hanover-square, which, by the bye, is mentioned 
in the newspapers very much oftener than by architectural critics, is 
censured by Pennant for reason which no one, unless previously in- 
formed, would be able ever to guess. According to him, it is “too 
Brobdignagisn!" Well, we have many other buildings that may be 
censured us too Lilliputian, so that between the foo stools we fairly 
come to the ground. Lilliput and Brobdignag remind me that a 
French translation of Gulliver's Travels has just appeared, decorated 
with a profusion of wood engravings, which are just now all the rage. 


This, I suppose, will help to bring Swift's satire again into e, for 

it may be questi whether it ha» had a score of readers in this coum- 

a7 uno the present tion. Why does mot somebody set about 

illustrating Holberg ? ugh: if I go on upon this crotehet I shall 
V. So 


need illustration myself. 
hlegel has, somewhat fantastically, i£ must be confessed, cou- 
ed architecture te frozen musie; and the so far holds good, 
Disnuch M M ia; be proiisated cf sonia of one uildinge, that, if not 
very harmontows they are at any rate frosen, having a most chilling and 
even frost-bitten look. They-are not merely “as cool as cucambers,” 


but actually as cold as icickes,—nay, one or two that might be aamed, 
are positively -sickles —things that cut the eye c edly; and 
which J shouid like to see cot down. 


VL Rare news for architects!—Yea, let them prick up their ears 
at it, for according to Victor Considerant, the disciple of Fourier, the 
whole human race is to be not only comfortably bat magnificently 
lod: in es, each capable of MK MCOMNOGHRUR to three 
or four hundred families. “The palaces of Versailles, Mannheim, the 
Louvre and Tuileries, are mere baby-honses in comparison with what 
such colossal edifices will be." Again we are told: “all those who 
are now obliged to dwell in miserable hovels and garrets, and sleep on 
straw beds, will then oecupy 800,000 palaces surpassing all those of 
Rome and Paris!!!” Eight hundred thousand palaces! there is work 
for arehitects! plenty of scope for design! Even should there be some 
leetle mistake in the computation—e couple, or for the matter of that, 
three or four cyphers too many, still there would be a good many very 
capital jobs and of competitions likewise for a oentury to come. Pray 
heaven! it may not be a mistake altogether, that Victor Considerant 
is a more considerate person than to humbug us with mere dreams, 
with the fumes of his own imagination. But then if there be truth in 
the prophecy of the disciple, may there not also be as much, or even 
more in that of the master? And what did Fourier himself predict 
on his deathbed? truly nothing more nor less st than that “in the 
course of two hundred years men will have tails thirty-two feet long” !! 
a pretty kind of entailed property that for n gentleman to have to 
carry about with him, dragging tt at his heels wherever he goes. 
Perhaps it may be merely figurative, and the dying philosopher meant 
nothing more than that in the time specified by him, the whole human 
race will have become Dan O'Connells. At all events, it is some 
comfort to reflect that none of us are likely to live till that tailed 
generation shall arise; therefore if none of the eight hundred thousand 
palaces are to be begun until then, the architects of the present da 
will not be tly benefitted by the scheme. Besides which, it is 

ible that there is either some very odd jumble in Victor Con- 
siderant’s ideas, or some juggling in his language, and his real mean- 
ing may be that society will in course of time be lodged entirely in 
rini and union workhouses, which for the sake of euphony, be is 
pleased to designate by the milder appellation of palaces. 


APPLICATION AND INTENT OF THE VARIOUS STYLES 
OF ARCHITECTURE. 


[We have made the following extracts from an article of consider- 
able merit which appeared in the 27th volume of the Quarterly Re- 
view. The remarks made by its author strike at principles and not 
at details, and may perhaps be useful in calling the attention of our 
readers to some important truths.] 


: When employed by its authors and inventor» the architecture of 
Attica and Ionia is faultless, : The separate members of the building 
have a definite relation to the whole. They are aggregated by affinity 
and comected by apposition. Each one is in its destined Ó ace; no 
one is extraneous or superfluous; all are characterized by fitness and 
propriety. Grecian architecture is a composition of columns, which 
are intended to assemble themselves only in the form of a Grecian 
temple. They seek to enter into no other combination. Beauty and 
elegance result from their union. The long unvaried horizontal line 
of the entublature rests in stable tranquility upon the even ranging 
capitals below, and the conical shafts are repeated in unbroken symme- 
try. The edifice is perfect in itself. Therefore it admits of no change 
in its plan, of no addition to its elevation. It must stand in virgin 
maguificence, unmated and alone. The Grecian temple may be com- 
pared toa single crystal, and the laws by which it is constructed are 
an to the process of crystallization. - Disturb the arrangement 
of the primitive molecules of the crystal, and they will sef into a mis- 
nar ap fragment. Increuse the number of these erystals, allow them 
to fix themselves upon each otber, and their individual regularity will 
be lost in the amorphous mass. Thus, in the Grecian temple, the 
¢omponent parts have settled themselves into a shape of perfect hara 


a 
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mony, such as is required by their integral figure, but it is a shape 
which cannot be varied in its outline, nor can it be changed in its pro- 
portions. Neither does it submit to be annexed to any other. Every 
attempt which is made to blend the temple with any other desi 
produces a lame apd discordant effect. We must reject the arch, 
noblest invention of architectural science. Porticos cannot be dupli- 
cated. Doric columns cannot be raised in stories. No window can 
open into the cell. No wing can be added to the right or to the left 
which does not at once convince the observer that it has no real rela- 
tionship to the centre which it obscures. 

How could any other result be anticipated? The sacred architec- 
ture of Greece admits of no habitable interior. A cell of narrow 
dimensions, lighted by an aperture in the roof, and intended to contain 
a single statue, is the only chamber which can be placed within the 
walls of the temple. We are not required to enter into the fane. It 
is a monument which we are to contemplate from without, and which 
appears in its m when considered as a portion of the surrounding 
l . The chaste columns and pure sculptures which are now 
mellowed by the hand of time to asad and sober grey, originally shone 
with all the splendour of the east. Every moulding was distinguished 
by strongly contrasted colours; and the snowy whiteness of the Parian 
marble was concealed beneath the glowing layers of gold, azure, and 
vermilion. In the opinion of the Grecian architect, his building was 
seldom more than the frame-work of his sculpture. He never intended 
it for social worship. A temple was a shrine upon which decorations 
were to be displayed. The altar flamed before the portico. The votary 
was to offer up his sacrifice in the hypethrum, looking around to the 
woods, the purpied hills, and the circling horizon. 

From the science of its mechanical execution, aided by the tran- 
scendent skill of the sculptor, the beauties of the design of the Gre- 
cian architect are doubly enhanced. As masons, the ks carried 
the art of building to the highest excellence. The Grecian architect 
ponen the means which his mind required. His elements were 

ew. Scarcely any vila | of structure was required from his art. He 
placed a larger number of columns around the more sumptuous edifice, 
and a smaller number around the more humble structure: he raised the 
temple and the tomb. His career was definite; he saw the end of it. 
He was required to perfect, rather than to invent. Grecian architec- 
ture submits itself to the judgment, and the ives is satisfied. A 

roblem has been proposed to which a perfect solution has been given. 
The Grecian architect performed all that he had promised to himself; 
all that he wished to have, was given to him: and so soon did the 
Grecian style attain its wonderful perfection, that, from the earliest to 
the latest period, a few elegant improvements, scarcely to be discerned 
even by the practised eye—a few tasteful variations, rather to be 
described by the learned than felt by the spectator—are the only 
tokens which denote the progress of Grecian art from infancy to 
maturity. 

Such were not the labours of the Gothic Freemason; he stops frus- 
trated, but not in disappointment. Neither the quarries of Pentelicus 
nor the chisel of Phidias could assist him. Rude materials and still 
ruder hands were all that he could command. His architecture must 
depend upon its innate charaeter and significance. The cathedral is 
to be considered rather as a forethought than as a finished specimen. 
It exhibits the effort that has been e to embody those abstract ideas 
of solemnity and grandeur which could not be fully realized or accom- 
plished by human power. Still the effect has not failed; Gothic 
architecture rise to the imagination, and fancy half supplies the 
deficiencies of the material scene. A Gothic building has always the 
charms of mystery, it always appears to be larger than its actual 
dimensions. The mouldings, the pillars, the arches, always create re- 
ceding shadows; and to the mind, the idea of space arises from a suc- 
cession of shadows, just as the conception of time results from the suc- 
cession of ideas. In the earlier Gothic styles, the management of the 
aérial tints was studied with remarkable skill. The mouldings are all 
undercut, and the curves are almost invariably of the higher order; 
and the limbs of the apertures are marked by carrying the mouldi 
above the level of the wall. A small fillet also often runs doin tim 
front of the lesser columns. By these artifices all the forms of the 
building are brought out, pai as it were, in chiaro scuro; for the 
minute linear projections catch the light and heighten it, and the un- 
dercutting deepens and mellows the shade. In the more luxuriant 
styles, however, this attention to the tints was neglected, and the 
mouldings occasionally became shallow and trivial. Daylight is courted 
by the Gothic architect. The lines and masses of the roofs, and but- 
tresses, and transepts, the ascending pinnacles and towers, are marked 
and defined by the full blaze of noon, which falls upon them and con- 
trasts itself with the freshness of the apertures, and the darkneas of 
the walls which are behind the sunshine. Gothic architecture seeks to 
exclude the sight of middle earth. Its genius delights in quadrangles, 


hb. 


cloisters, porches; in piles which expand and close round the - 
tor, leaving him nought to contemplate but themselves and the sky 
and clouds. 

The gothic style always fills the eye, and conveys the notion of com- 
prehension and capacity. Habitation and converse, and rega 
worship beneath its roof, are seen to be its intent. We are invited to 
enter into the cathedral. The portals expand, and in the long pes- 
spective which ae between the pillars of the porch, and im 
the distant choir, the light darts downwards t the lofty umeen 
windows, each marked by its slanting beam of luminous hese, che- 

uering the pillars and the pavement, and forming a transtuceat gloom. 
Gothic architecture is an organic whole, bearing withim it a living 


vegetating germ. Its parts and lines are linked amd united, they 
spri aui w out of each other. Its essence is the curve, which, in 
the poyasi world, is the token of life or organized matter, just as the 


straight line indicates death or inorganized matter. It is a combina- 
tion of arches whose circles may be infmitely folded, multiplied, and 
embraced. Hence the parts of a gothic building may be expanded 
indefinitely without destroying its unity. However multiplied aed 
combined, they still retain their relative Bering S tweeter repr 
they never encumber each other. All the inst phones tall 
mullioned windows, the recessed doors, are i der i oe dun 
not pierce the walls of the structure, on the contrary, bind 
together. The spire may rise aloft, the | and masey walls may 
net along the soil, but still the building preserves its consistency. 
Ric of decoration, colour and gold may increase the effect of the 
thic style, but the inventor chiefly relies u his art and science. 
Gravitation, which could bring the stone to the ground, is the power 
which fixes it in the arehivolt, and every pinnacle bears witness to the 
mastery which the architect has : imp Frequently the details are 
bad. Parts considered by themselves are often destitute of beauty, 
but they are always relevant, and all minor faults are lost in tbe merits 
of the entirety. "The history of the style accounts for its propriety, it» 
chiefest merit. Gothic architecture, whatever its primitive elements 
may have been, was created in the northern parts of Europe; it was 
there adapted to the wants of a more inclement sky. Its structures 
were destined for the regiona worship of the people amongst whom 
it was matured. Ina gothic church no idea can possibly arise, save 
that of christianity of the rites of christianity. We cannot dese- 
crate it eveninthought. From its mode of construction no convenience 
which we need, ever becomes a blemish, and its character assimilates 
itself to every emblem or ornament whieh Its use requires. 
Many of our contemporaries, whose genius no one can respect or 
rise more highly than we do, are desirous of introducing the pure 
Grecian style for the purposes both of ecclesiastical and of civil archi- 
tecture. But even their talents cannot naturalize the architecture of 
ancient Greece in modern England. The Grecian temple will not 
submit to be transported into our atmosphere. No adaptation ean be 
iven which will reconcile it to utility. Plate-glass windows giari 
throngs the intercolumniations, chimnies, and chimney-pots 
above the iment, are just as appropriate as English 
verbs in a Greek hexameter. When the portfolio is opened and 
drawing is shown, these incongruities escape observation in the 
lines and colouring of a geometrical elevation, which can be made 
look just as the artist pleases.* But when the scaffold is struck from 
the real building standing in the open air, then they strike us most 
forcibly ; and we are compelled to acknowledge that its principles are 
too stubborn and unmanageable. View the Grecian temple as a dwell- 
ing and with relation to its inhabitants, and then every part and por- 
tion which contributes to comfort or convenience, is a grievous sia 
rage architectura! fitness; they are rejected by the very essence of 
building into which they obtrude themselves. Is it considered 
with re to its destination, is the architect retiring y 
to plan the justice-hall, or the palace, the college, or the church? Why 
then, every sign which tells the intention of structure, which ean- 
nects it with the policy, the learning, or the religion of our be- 
rt a xr ein and per E solecism. If the aid of tbe i» 
in for the purpose of decorating an e Grecian building, we 
are compelled to abandon ev deje and form which bespeak a 
modern origin. For instance, in the public buildings of all nations, 
the architect feels, or ought to feel, de necessity of introducing the 


i 
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* If solid models were more in use, the effect of our buildings would be 
better understood both by the architect and by his employer. Fort models cn 
a small scale, a very ingenious application has been made of elder pith, a sub- 
stance hitherto unemployed for this purpose. It is capable of being stem 
into the most delicate architectural ornaments, and the fineness of its termar 
and the mellowness of its colour, add greatly to the beauty of the mime 
buildings. This discovery, for it deserves the name, is as yet very Bite 
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st, inti ishing symbols of the people in whose land the pile was raised. 
Prom them the structure obtains its national character. Heraldic or- 


nements may therefore be considered, not as ornaments, but as the 

ignificant stamp of our edifices; yet an artist would never venture to 
place the arc crown or barred helmet in the pediment, or to bring 
the lion and the unicorn in conjunction with the stately Doric portico.« 
Would a Roman architect have been afraid of the e? These ob- 
servations may appear trifling, but if they are considered, it will be 
soon understood how such scruples and di ties estrange the archi- 
tect from the intellectual cultivation of his art, and reduce him to a 
mere mechanical draftsman. . 

The objections which present themselves against the pure Grecian 
style, do not operate with equal force spit that modification of the 
Roman orders which was invented by the great Italian architects who 
flourished after the revival of the arts. This style has been calied an 
adulterated style. It may be admitted that a new compound has been 
formed, but the alloy possesses a ductility which is denied to the purer 
metal And we do not scruple to acknowledge, that, if we were prac- 
tical architects, we would gladly err like Bramente and Palladio, and 
Michael Angelo. This style has been so judiciously matured and na- 
turalized as to acquire great propriety and a great degree of pictur- 
esque beauty. Perbaps it was perfected in England. Wren, the 
Ariosto of architecture, brought it to the highest degree of excellence. 
It is a bad omen for the progress of architecture, that so many attempts 
should now be made to depreciate the productions of this great man, 
the pride and honour of English art. The exterior of Bt. Paul's cathe- 
dral resulted from the earnest reflection and labour of a most compre- 
hensive mind. From the pavement of the area up to the cross-crawned 

be, there is not a portion which can be removed without destroying 
the integrity of the composition. It was all present and visible to the 
mind’s eye of the architect before a line was drawn upon the paper. 
It telis a complete story, neither weakened by after-thoughts nor dis- 
figared by redundances. If snail-like we crawl about the surface, we 
may grope and stumble em some petty deformities, an unclassical 
vase or an inelegant scroll, but no one who has the heart to appreciate 
this master-piece can be patient when he hears such cavilling criti- 
cism. 

a had ae conception at a painter. pesci oien a from 
vert meagreness of the masses returns. ey com- 
jose thal buildings out of screens and facades. They seem to forget 
that a building is to be viewed from more than one point of view, and 
in various lights. One of the pleasures which we derive from the 
contemplation of architecture, arises from the manner in which the ob- 
jects unfolds and varies as we approach it, or recede from it, or walk 
around it, We study the play PF the perspective and the changes of 
the shadowing. The spectator wishes to have a s e of which 
the merits are not to be made out at once. A building destitute of 
these powers of stimulus and provocation, is like a fair wornan's coun- 
tenance without intelligence or em a second look begets indiffer- 
ence, a third, satiety. Wren fully understood the method of giving 
architectural expression. His lines and masses are always working 
upan each other. The small low door at the side of each belfry of St. 
*s marks the loftiness of the pile. By coupling the pillars of the 
double portico he obtained further breadths of ‘shadow as well as 
gu altitude than he could have done by adhering to the plan of 
Grecian portico. And the ponm belfreys unite in a symme- 
trical group with the towering dome, based upon the colonnade which 
circles and retreats below. 

The claims of any particular style, and the merit of any building 
may be estimated according to a very simple and intelligible principle. 
The real architect ought not to work by line and rule; he should re- 
collect that he is composing a work which ought to have a given intent. 
Whenever he determines to adopt any system which prevents him 
fram yielding to the meaning of his structure, he ought to apprehend 


* jt 1s lamentable to note the treatment which these respectable animals 
receive from modern sculptors when they seek to classicize them. They are 
usually compelled to turn their rumpe against tbe shield which they ought to 
support. that in the most awkward manner. Artists in general are com- 
pletely ignorant of the decencies of the science of heraldry. One Llunder, 
which they perpetually commit, and which shocks the eyes and the judgment 
of tbe herald, is the practice of bundling up the royal bearings {na circle 
within the garter, ins of re ting them on the shield. hie erat 
tive forms of heraldic animals ld never be varied under tbe mistaken idea 
Lhat they are improved by bringing them to a nearer resemblance to nature. 
They are not intended to re t natural animals, they are symbols like the 
Egyptian bierogly phies. rooke, the herald, once went to the Tower for the 

of seeing the lions. When the worthy King-at-arms was introduced 
inso the me chamber of the royal beasts, he swore that tbe warder was 
chanting bim ; he had tricked lions any time these fo; years, passant, ram- 
couchant, re t, and he ought to know what a lion was. As a 

, Brooke had a right to be incredulous. 


that he is in the wrong. Whenever he feels himself cramped by his 

ern, he may be assured that the precedent, however good in itself, 
1s bad for the purpose to which he makes it a slave. Lines of equal 
length, duly rhymed and well disposed in pages of equal dimensions, 
do not constitute a poem unless they have sense within them. Columns 
however prettily arranged, pediments though classical, architraves, 
friezes, stylobates, do not make an architectural work unless they are 
so di d as to conform to the end and object of the edifice which 
they adorn. Should they not perform this duty, the builder is no 

itect. The fabric may be sumptuous, comfortable and convenient, 
but as a production of the art it no more merit than a barn—not 
even so much,—because the barn-door, and the thatched roof, and the 
weather-boarded sides, are all in keeping with the threshing floor 
within ;—and this is not the case with tah an unmeaning structure. 
It is the business of the architect to unite splendour when a display 
of wealth is desired, comfort and convenience in all cases, with that 
intelligence which alone entitles him to an artist's name. As the poet 
seeks that every phrase and word which he employs should be poeti- 
cal and analogous to the style and character of his poem, so should the 
architect try to keep every member and portion of his building con- 
cordant to its intent. It would be a grievous sin against good taste, 
that is to say against common sense, if in a Christian hymn we were 
to introduce the mythology of Ovid or Virgil. This will be readily 
acknowledged, and the fault could not be committed by any one of the 
present day. But is it less incongruous to adorn the walls of a Chris- 
tian church with the scull of the slaughtered bull and the sacrificial 
patera? Architects are perpetually introducing classical emblems, as 
they call them ; but if they are employed as things without meaning, 
they are nonsense. And if we consider them us bearing a meaning. 
then their signification is so out of place that it becomes an absurdity, 

An architect should recollect that he is nota pupil whose merits 
consist in repeating a lesson by rote, but a man who deserves no praise 
unless he makes an intelligent use of the lesson, If he would take the 
liberty of thinking for himself, he would certainly remedy such gross 
and palpable errors. It would not be difficult to preserve some degree 
of consistency even in a church built according to the Grecian or 
Roman orders. Instead of the lotus, or the honeysuckle, or the acan- 
thus, there might be introduced the vine, the palm, the olive; which 
in a certain degree have the character of scriptural trees. Many of 
the emblems of Hope, Faith, and Redemption, found on the tombs of 
the early Christians, might be advantageously employed; and without 
the slightest approximation to the rank adornments of popery, the 
artist could oad such a system of Christian iconology as should be 
neither ungraceful nor unappropriate. 

Texts or inscriptions may be so d as to become very orna- 
mental and impressive. But the letters should be large and deep, and 
cut in the hard stone, asa part of the original conception of the build- 
ing, and not painted on, as a subsequent addition The architect 
should also avoid the most vulgar error, so often committed in printed 
books, of adding chapter and verse at the end of the line. Whenever 
a quotation is addressed to the imagination of the reader, we must 
assume that we are merely bringing to his recollection the words of an 
author whose works are already known to him. We should not ap- 
pear to teach something new. The beauty of an illustrative quotation 
consists in its being apt, in its being familiar to our minds. It must 
seem d present itself without labour, not as if we had sought it out. 
The total want of inscriptions upon our modem buildings is a further 
proof of the vagueness of modern architecture. It was not thus among 
the ancients. hey, built for the people, who saw their chronicles 
upon the marble. The lines were read by the fathers, the children, 
the grandchildren, and after the lapse of ages, the moss-grown charac- 
ters add the most powerful charms to the majestic ruin. These means 
of giving interest to architecture are now always neglected. The 
Waterloo Bridge, unquestionably the finest in the world, might for any 
thing which appears upon the granite, have been erected by a people 
ignorant of the art of writing. It does not even bear a date. 

A church should never vary from the established plans adopted of 
old; nor should it be wanting in any one of the parts which we have 
been accustomed to see in sacred buildings. Durandus,» in his de- 


t The solemn dulness of the allegories of Durandus is almost amusing :— 

* Turres ecclesite, predicatores sunt et prelati ecclesie qui sunt munimen et 
defensio ejus. Unde sponsus ad s in canticis amoris sic loquitur : 
Collum tuum sicut turris David edificata cum propugnaculis. Pinaculum 
turris, vitam vel mentem prelati, que sd alta t, repraesentat. Gallus 
super ecclesiam positus, preedicatores designat. Gallus enim profundæ noctis 
pervigil horas suo cantu dividit: dormientes excitat; diem appropinquantem 
præcinit, sed prius seipsum alarum verbere ad cantandum excitat. sin- 
quen sterio age lg ae E cna pe ti Dur esses 
errea in us sedet, repraeen: otis s , 
wen loquatur ex spiritu hominis sed Dei, Fenestra ecclesim vitrem, sunt 
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scription of a church, finds allegories throughout. The four walls are 
the four cardinal virtues, By the windows the Seriptures are repre- 
sented. The columns figure the Doctors; the steeples are Prelates: 
and he ascends unto the weathercock, whieb he turme into a tale of 
mystery. It is not necessary to endue porches and steeples with this 
kind of reverence ; but still it is not proper to innovate by mutilating 
the building of its accustomed members. The influence of visible ob- 
jects over the mind cannot be resisted, and the absence of architee- 
tural costume, if we may so express ourselves, completely destroys the 


dignity of the building. 

fh the disposition of the interior, modern nana vary from yer 

oper ecclesiastical arrangements, in a v justifiable manner. it 
eise; possible to create a more palpabe emish than that whieh 
is occasioned by placing the pulpit in the centre of the nave. In a 
dissenting meeting-house, it may be proper to assign this station to 
the preacher, but it is quite inconsistent with tbe intent of our liturgy, 
and should never be tolerated. The situation of the ing-desk 
below the pulpit, like the desk of an auctioneer's clerk, is equally un- 
appropriate. An organ and an organist over the altar must also be 
considered as an inexcusable violation of the decency of the building. 
By considering the plans of the earlier Christian churches, many use- 
ful hints may be obtained, particularly respecting the situations to be 
assigned to the ministers and the congregation. Much information on 
this subject is collected in the “Origines Ecclesiastice” of Bingham, 
a writer who does equal honour to the English clergy and to the 

lish nation, and whose learning is only to be equalled by his mode- 
ration and impartiality. 

Ornaments may be soberly and discreetly introduced. 
altar-piece is admitted, it should never be mounted ina fine guilt frame 
and considered as a picture. In every publlo building, and, perhaps, 
in most private habitations, paintings or statues should never bear the 
appearance of pieces of furniture. They should never look like things 
which can be put up and taken downat pleasure. The effect produced 
by such works of art {s materially diminished if they seem to be 
strangers and brought in merely for show. They then are redundant 
epithets in the work, which it would be better to expunge. On the 
other hand, their value is greatly increased when they have the dis- 
tinctive character of being required by the predetermined plans of the 
architect ; and indeed they should never be treated otherwise than as 
ancillary to the architeeture. Even the clock, which is usually produe- 
tive of so much unpicturesque deformity in our steeples, might, if the 
architect considered it, bear the appearance of belonging to him, instead 
of being supplied “as per order of vestry” by the manufacturer. In 
the Flemish churches, instead of the solid shining black face and smart 
gilt numerals, the architects employ large rings or circles of bronze, 
between which the figures, cut out of plates of the same metal, are 
fixed. This open-worked metalllc tracery agrees completely with the 
stone tracery, and does not obscure any part of the architecture. A 
figure of the sun, the measurer of tlme, is sometimes placed in the 
centre of the inner circle, which it supports by its rays, and when 
colouring was required, the architects used azure, the tint of the celes- 
jal sphere. 

Most of our modern churches have a mean appearance in consequence 
of their want of elevation; they seldom range higher than the adjoin- 
ing houses. As long as the custom of depositing the dead in vaults 
shall continue to prevail, we may add to the eur of the building 
without increasing the expense, The body of the church might be 
made to stand upon an undercroft, the pavement whereof should not be 
more than one or two feet below the level of the adjoining ground. 
This cry pt might be divided into somris chapels, and the monies to 
be raised by the sale of the right of interment to families would go in 
aid of the building funds. No church should be without a lofty steeple. 
The “heaven-directed spire” has a sacred dignity which should never 
be sacrificed exeept under the pressure of the most imperious neces- 
sitty. 

There is considerable difficulty in combining a steeple with the 
orders of Grecian or Roman architecture. Wren mastered the diffi- 
culty, aud produced combinations scarcely inferior to the Gothic. The 
Grecian or Roman steeple appears worst and ugliest, when, as at St 
Martin's in the Fields, it is seen riding athwart a Corinthian portico, t 
o 


ripturee divinæ, ques ventum et pluviam repellunt: id est, nociva prohibent’ 
et, dum claritatem veri solis, id est, Det, in ecclesiam, id est in corda fidelium 


When an 


mili iis piget o duo obaritatis 
l "dB 
d eantur, secundum quod Apostoli bi untur ..... 

ó Qicierem, |. 0. ]. The mention of the weathercock 
contradicts a common notion, that it replaced the croas adter the Reformation ; 
and prores the antiquity ef the custom, 


which it does not bear the slightest affinity ;—and best, when, acoord- 
ing to the favourite practice of Palladio, it stands by the side of the 
l&ce as a campanile orbell tower. When so managed, it is grouped 
with the lines o a Heer ng ad Vies ms witbout being based 
upon a discordant feature. In Londen we have only one example of 
this ment. It is exhibited in a building which has been scoffed 
at and scorned, but which, in truth, is one of the most picturesque in 
the metropolis—the chureh of St. George, Bloomsbury. Let any un- 
prejudiced observer view the front of this building, divesting himself 
of traditionary prejudice, and he will acknowledge the of this 
observation. We will not even censure the statue, which, on 
tbe summit of the pyramid, appears to loek down like a saint. 
All things fairly comsidered, the Gothie style appears to be the most 
reasonable order hor an English church. It ts consecrated by its aseo- 
ciations, and the most ordinary arehitect may easily learn to avob 
marked impropriety. It should be managed freely, aed although 


a existing 
still the architect 


variations, however, will be very rarely needed, and then only in the 
disposition of the subordinate parts of the edifice. Our modern work- 
men are capable of executing the finest ornaments of the Gothie dai 
Mr. Gayfere’s restorations of the front of Westminster Hall, of 
Henry the Beventh's Chapel, might excite the envy of the most 
freemason of the elder day. And the science whieh raised the Water- 
loo-bridge would enable the architect to groin the loftiest quire. la 
such of our English Gothic buildings as ere erected after the age of 
Edward I. the drawing of the sculptures is often rude and clorney : bat 
it is a strange mistake to suppose that when the arcbiteet copies the 
Gothic style, it is also necessary to copy the imperfections i 
from want of skill in a peculiar branch of art. He is ander no oblige- 
tions to reproduce ugliness. Let him take all forms which are been- 
tifal, and reject all such as are unpleasing. In the Gothie of France 
the buman figure is often treated with remarkable PA of design; 
and there is no reason whatever why tbe statue in a Gothic tabernacle 
should not have as much elegance as if it were placed in a Romea 
niche. The costume of the middle ages may be treated with the ut- 
most elegance. The monumenta! statues now erecti Mr. West- 
maoott, for Lord Grosvenor, point out the method in whieh real classi- 
cal taste—that is to say, the taste which seeks proe Poca be 
applied to the Gothic style. If a costume, not being that of real life, 
is to be borrowed for our heroic statues, the ancient English state 
robes have at least as good claims as the Roman mantle, to which they 
ve a led by a an open om A Edward the Confessor, 
encirc’ the mystic fleur-de-lis, of which the pro a 
en the monente of the Pharaohs, would deck the tows a the 
monarch with fall as much grace as the laurel wreaths of the Cæsars. 
With regard to the subordinate decorations, it may be remarked thet 

ainted glass is usually executed upon an erroneous principle. When 
arge plates are used, as by the artists of the Eginton sehoot, they 
destroy the effect which it is intended they should produce. ‘This art 
partakes as much of the nature of mosaic as of painting, and it never 
succeeds except when, as in the excellent productions of the sixteenth 
centary, the res are formed of pieces adapted to the outline, the 
lead being lost in the shadows. 

seul . We wil mot cal 


A few words must be said respecting 
sculpture a cognate art, because it is really ihseparable from arehitec- 
ture. We may lament that in the p age, the professors of the 
two arts are so completely divorced in practice. They were not dis- 
ja in the good days of Italy, and we have sufficient gentus in Beg- 
and to tempt us to wish for their re-union. m historical and mono- 
mental scupture a very questionable taste has been fostered by an 
ill-directed stady of the remains of antiquity. Symbolical representa- 
tions were employed by the ancients, who always understood their 
work, with a thorough propriety of invention and of eonception 
Symbolical figures form as definite a mode of conveying ideas as the 
letters of the alphabet: when combined they form a word and 
anotion, But the symbols of the classical age are ed 2 
creed wholly foreign to us, and which has reached us only in disjointed 
fragments. The ha Feri has gone out of use, and the language is a 
dead language; in its place we mock the ancients by substituting 
allegorical representations, that is to say, by hewig metaphors ia 
stone, vagne, strained, and bombastical, sdiording no satisfaction to the 
v 


ists imagine that they ennoble their work by borrowing ancieut 
sahool- 


kits dime bus rrr much dre same way asa 

master is as in Latin te 

squire on his trfh-da. gp etm zn ri hy however, emt- | 
late the absurdities of the barbarous ages, In the productions, at wed 
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literary as graphical of the Gothic era, there is a constant and ludicrous 
confusion of costume, both physical and moral. Joshua stalks in plate 
armour; the daughter of Herodias dances and tumbles on her head; 
the temple of Jerusalem is built with the belfry of a cathedral. No 
inconsistency was perceived. Guillaume de Lorris describes the 
church of St. Venus; Parson Cupid mounts the pulpit and preaches a 
sermon, and the choristers and canons chaunt anthems and psalms. 
Absurdities like these, arose from ignorance and bad taste; they can- 
noi be camdemned too strongly. But letus be impartial, if we can. 
Perhaps information and classical taste, as it is called iu common par- 
lance, produce equivalent absurdities. Our artists often violate pro- 
priety with as much baldness as the much reviled Gothic artists. They 
disguise their contemporaries in the costume of Greece and Rome. 
They people the aisles of the church with the lifeless mythology of 
Olympus An incessant war is thus waged against reason and. pro- 
not forget the great object of their art f— The object 
the reason. Skill may be dis ined in the carving 
of the statue ; limbs may be moulded with fanltless accuracy ; 
they may emulate Greeian symmetry : but more, much more than such 

ualities, is wanting. Unless the sculptor labours to meet the ideas of 

hose who t at the opposite extremes of mental cultivation, he is 
not imbued with the true spirit of his art, he is a mere workman still. 
He must satisfy those men who are his friends and companions, the 
lovers of his art, by the spirit of poeni which he infuses into the re- 
presentationof nature. He must idealize the countenance, the attitude, 
the garb, so as to breathe into the figure a spirit of gracefulness beyond 
the triteness of common life. This is no easy task, and the statue 
must prove that the artist has overcome the difficuity without destroy- 
ing the illusion whieh it is essentially necessary that the art should 
preduce. If we may so express ourselves, he should sculpture in a 
style analogous to blank verse, avoiding the prose of conversation, and 
the Ihre of French tragedy. But having effected this end, he must, 
nevertheless continue perfectly significant to the unimpassioned, unin- 
structed y superi who asks for nothing but, the representation of the 
common form; to him who is merely seeking for the memorial of the 
King, the Matron, tle Commander, whose memory he loves, or whose 
fame he admires. Works of art are peculiarly addressed, to such 
spectators. A publie monument is a book opened for the perusal of 
e multitude; unless it declares its meaning fully, plainly, and sensi- 

ys 
almost unnecessary to discuss it. et how many Btatues, 
Bou an! cenotaphs have been cast, chiselled, modelled, and manu- 

d, in which this plain and first intention is wholly lost! 


priety.—Do th 
of art is to satis 


We may here be allowed to relate a true story, which in itself, as. 


well as in its consequences, affords a volume of instruction Some 
years a sculptor, whose genius may justly be a subject of national 
exaltation, happened to be present at Guildhall when Nelson’s monu- 
ment was first exposed to view. A child who stood before him, was 
exceedingly attentive from the moment when the canvass began to 
fall before the marble. 
they ed, When they were completely unveiled, he could not 
possibly conceive that tbe obscure medilioh on the lap of Britannia 
contained the likeness of the naval hero : so he cried out in a tone of 
mixed inquiry and of disappointment, whilst he pointed at Oceanus,— 
* Father, is tat Lord Nelson?"—The sea god, the most prominent 
figure of the group, naturally seemed to be the personage in whose 
honour it was erected; but how could the bearded naked giant be the 
British admiral? The Guildhall cenotaph is of miserable workman- 
ship, but the just censure conveyed by the exclamation of the child, 
was not lost upon Clauntrey, who was then at the beginning of the 
career in which he has since bounded forward. And his productions, 
which will hereafter form aa era in the history of English art, prove 
how successfully real genius can discerd conventional aids. 

Moderate artists resort to graphic allegory for the same reason that 
poetical allegory has been favoured by poctasters. It is protected by 
the Marti graces of faedioerity, Affording a convenient help to 
corny of invention, it inspires a deeprons kind of traditionary respect. 

"e are accustomed to it, and, without much inquiry, its use seems to 
be sanctioned by the example of a few great men who have em loyed 
such representations with success in particular instances, not retuetble 
to general rales. Michael Angelo may be allowed to place Day and 
Night on the sepulchre. War and Peace, as they are engrafted by 
Westmacott on the Wellington vase, add to the significancy of the 
trophy. Sih and Death are embodied by Milton. Yet precedents like 
these forbid imitation, except by the equals of the mighty masters. 
We have partly confessed this truth by sbandoniog all heathen mythó- 
logy aml allegory in literature. Neither Mars nor Bellona are invoked 
in to aid the slaughter; and Hymen and his altar, and Cupid 
and his bow, are never seen in colours except upon the Valentine. 
Allegory bas been wholly repudiated by ibe poet ond thé painter, and 


the main use is lost. This principle is so self-evident that it is.| 
Aul it were raised of freestone. 


The’ boy looked. anxiously at the statues as- 


in proeess of time the sculptor will follow their example. . But, unfor- 
tunately, in all branches of the fine arts, bad taste and pedantry retain 
an inveterate hold. Books which aré not worth reading soon cease to 
be read; but works of art which are not worth seeing do not easily 
cease to be seen. Versifiers outlive their trash; whilst the produc- 
tions born in the Grub-street of art, continue, in spite of their recog- 
nized worthlessness, to exercise some gentle influence over some 
docile imitator. As long as they continue to be a part of our common 
stock of visible obj ic ey pervert the taste of the artist as well as 
of the crowd. The eye easily acquires bad habits: bad examples 
haunt the imagination of the artist, and influence him when he thinks 
he is a free agent. Every glaring picture, or ranting statue, is sure to 
become the fruitful prototype of an hundred affiliated deformities. 
We have hitherto spoken only of ecclesiastical Pcie: Public 
monuments of another description must now be considered. At the 
conclusion of the war the legislature considered the propriety of erect- 
ing some memorial which might perpetuate the memory of the events 
of the mighty conflict. Various plans for naval and military monu- 
ments were designed, but no one has yet been adopted, because the 
money voted by parliament has never been raised. * x * 
As similar causes in the physical world always produce similar 
effects, it may appear dun à to suppose that the form of a 
beautiful specimen of arobitecture, wbich afforded a very plea- 
surable sensation to the spectator, will always retain that power. An 
exact copy of a pleasing original, when repeated or created anew, 
may be anticipated to preduce the same degree of gratification as it 
did in its original place. However, when the architect acts upon these 
premises he is usually disappointed. There are cases, unquestionably, 
when satisfactory results will follow from such imitations; but a slight 
consideration of the nature of architecture will convince us that they 
are of rare occurrence, and that any close or servile imitation of u 
supposed “ perfect model” must usually prove a complete failure. 
chitecture produces its effect upon the mind quite as much as 
upon the eye. Its forms are understood by the intellect, not merely 
painted upon the retina. The pleasures which it excites arise from 
complicated sources; they spring from the thoughts which we bestow 
Leia the object, and not merely from the contemplation of the form. 
is assertion may be easily exempliffed. A building which we know 
to be constructed of Canada deals and cast iron pipes, daubed with 
“lithic paint” or “patent mastick," will never please us as much as if 
The lines may have the same elegance, 
but we cannot disjoin the ideas of grandeur and of durability ; aud the 
notion of the instability and slightness of the flimsey edifice derogates 
from its consequence. Besides which, when we look at a building, we 
are gratified by considering the labour and skill of its construction. 
We like to see the firm ded regular courses of well-squared stone, the 
shaft compacted with the on the wedge stones balancing each 
other in the arch, but when the materials pretend to perform a part 
which does not belong to their nature, then we are offended by the de- 
ception, at least we receive but a very small proportion of the pleasure 
which their forms would have given if executed in the genuine sub- 
stance. From the centre of n^ pit the actress looks as fine as the 
lady in the boxes ; but we do not (hii that she is equally well dressed, 
because we are aware that instead of diamonds, gold, and silk, she is 
tricked out with glass, tinsel, and gauze, with things that assume to be 
that which they are not, with fromperte. Every deception in architec- 
ture becomes a blemish which the mind does not pe Windows, 
which exclude the light; doors which cannot opened; twisted 
columns which could net stand beneath their superstructure; columns 
bearing nothing ; passages leading to nothing ; are imperfections which 
are obvious to the most inattentive or uneducated observer. They are 
deformities, because they are of no use; otherwise the idle imposts or 
columns, which please when properly applied, would have as much 
inherent beauty—eo far as beauty depends upon form—in one situation 
as in another. But if we cease to derive satisfaction from the parts 
of a building on aceount of their false bearing to the whole, can we 
be better satisfied when the entire building, the * perfect model,” is a 
falsehood? Every structure raised by the hand of man, derives its 
entire value from the feelings of the human heart The hearth 
gives sanctity to the dwelling ; the throne, to the palace; the altar to 
the temple. But if we erect dwellings, palaces, or temples, which 
never can be used by human kind, the walls will rise in cheerless and 
desolate mockery. A perfect modern model of the most perfect 
Doric temple, if not a plied to some purpose beyond mere ornament, 
would excite no other feelings than those of labour in vain. No per- 
we of common sense ever was satisfied with a temple in a garden; we 
know it is built merely for a show, and as a show we undervalue and 
despise it. 
, It may be asked in what manner we are to commemorate national 
victories, Certainly not by what are called "monument," not by 
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pillars, arches, temples, having no assignable use, and built merely as 
“examples.” All these are what are vulgarly called “follies,” and 
deserve no more respect than the tower on Shooter's Hill. The 
ancients never raised monuments; they never “realized examples,” 
they never built for display alone ; and it was from its connection with 
actual life that every ancient work of art is its vitality. 

In copying any Grecian temple, however beautiful, and calling it a 
Christian church, we depart still more widely from the punte of the 
ancients. They never imagined that a restoration of a building which 
did not belong to them was productive of “ perfect beauty." Iu fact, 
such an epithet, as applied to any building, must be erroneous. Ar- 
chitecture is not an imitation of nature. All the forms of architecture 
are conventional; it is therefore an art of which the objects do not 
admit of abstract perfection. Buildings are cipue of as many va- 
rieties of perfection as of destination; each may erfect in its kind, 
if it is perfectly suited to its end. But therefore it follows as a neces- 
sary consequence, that it is impossible to transfer its merit to an “ ex- 
ample,” erected for another purpose, amongst other people, and in 
another climate ; the more the imitation is "correct," the more is its 
application falsified by its original character. 

Any system of encouragement for the arts which inculcates, that 
perfection is to be attained 7 compelling the artist to “ faithful imi- 
tations,” is the bane of all talent. he ancient architects never 
“copied” or “ restored” the structures of the stranger. They knew 
better. Let us attend to the lessons given by those who have attained 
the highest station in the art. It was from the banks of the Nine 
that the gifted Greeks received their art and knowledge ; but they in- 
stantly surpassed the preceptors who tauglit them the basis of the art, 
to which their taste and talent, adapting itto their own purposes, gave 
a beauty, unknown before. Grecian gemus refused to reconstruct 
exact imitations of the majestic temples of Egypt in honour of the 
Hellenic deities. They did not place their gods 
and Osiris.—The acanthus tained around the capital which had been 
shaded by the branches of the date tree; new elegance was given to 
the spirals of the volute ; beams of olive crossed the cell instead of 
the transverse blocks of massy granite. Relieved from the superin- 
cumbent weight, the entire frame of the structure sprang up more 
lightly. The columns diminished in diameter; the architrave ceased 
to retain a useless solidity; acroteria ranged upon the roof, unknown 
in the land where the rain of heaven does not falls The scniptured 
pediments terminated the required covering and decked the front : and 
the heavy magnificence of Thebes was lost in ‘the graceful splendour 
of the Athenian Parthenon. 

Whether inherited from their Tuscan ancestors or discovered by 
their own science, the Romans possessed the art of turning the arch. 
They had a full perception of the beauties of Grecian architecture then 
existing in unimpaired perfection. They justly appreciated its excel- 
lence, but they never built copies or “ examples” of Grecian buildings. 
Fo:lowing the faith of Greece, they bore away the statues of her gi 
but they did not enshrine their Jupiter within the Doric columns of 
Athens ; they did not enter the Forum beneath the Propylea, nor did: 
they copy the Parthenon upon the proud Capitoline. ‘Phe art which 
they had learnt, they put in practice with good sense and prudence. 
Possessed of a new power, of which their teachers were ignorant, they 
applied it with boldness. The huge dome of the Pantheon swelled 
behind the Corinthian portico; fretted vaults took their span over the 
triumphal train; arch rose upon arch in the eternal amphitheatre; 
and though the relationship was not disowned, still every feature of 
Grecian architecture received a new character in imperial Rome. 

` Amidst the ruins of Rome the great Italian architects formed their 
taste. They studied the relics of ancient grandeur with all the dili- 

ence of enthusiasm; they measured the proportions, and drew the 

etails, and modelied the members. But when their artists were em- 
ployed by the piety or magnificence of the age, they never “restored”! 
the examples” by which they were surrounded, and which were the 
subjects of their habitual study—No! they turned them to a better 
nse. Crude imitation was disdained by this energetic and intelligent 
race. They felt aud understood the beauties of the ancient style; 
and causing the elements to enter into another combination, a new 
style was created, which, considered in relation to its intention and 
employment, possesses transcendent excellence. Retaining the same 
affinity to the Roman style which the latter bears to the Grecian, it 
has all the merit of invention, and all the beauty of propriety ; and 
the Pantheon, high in mid air, was expanded into a cathedral worthy 
of the supremacy assumed by the pontiff, who claimed to be the 
primate of the world. 

It was thus that the greatest impulse was: given to national genius 
in those countries where architecture became an inventive, intellectual 
art. The architects did not linger in contemplation of their prede- 
cessors ; former generations had advanced, anl they proceeded. No 


n the adyts of Isis: 


style or structure was held up as a perfect model, or “propounded as 


atest. It was their desire to excel X the mixed exercise of judg. 
ment and invention. Selecting from the skill of past the ideas 
best suited to the present, they felt that it was their to adapt 


their art to the wants and tg of society. It was thus that their 
structures acquired the charm that we would vainly attempt to import 
to cold and corpse-like restorations. Original design will never be 
fostered if artists are taught to defend themselves by precedents 
Those who seek to distinguish themselves by the practice of this, the 
finest of the fine arts, should not lose the benefit derived from ex. 
erience. The noble writer who is at once the warmest and most 
eamed admirer of Grecian architecture, will best instruct them how 
to profit by the contemplation of its excellence. “These modes 
should be imitated not with the timid and servile hand of a copyist; 
but their beauties should be transferred to our soil, preserving at the 
same time a due regard to the changes of customs and mamners to 
the difference of our climate, and to the condition of modem society, 
In this case it would not be so much the details of the edifice itse 
however perfect, which ought to engross the attention of the artt, 
but he shou'd strive rather to possess himself of the spirit and genns 
by which it was originally planned aud directed, and to acquire those 
pe papes of taste which are capable of general application” 

e British architects of the present day are equally distinguished by 
their genius and their industry; no climate, however remote, has 
escaped their researches; no toils or dangers are shunned when in- 
formation and knowledge are to be obtained. The progress of all the 
mechanical arts has given unexampled means of execution; and th 
roused spirit of the country will soon furnish them with sufficient em- 
ployment. Thinking as the ancients would have done, they will mt 
copy antiquity, but they will emulate and share its lasting glory. 

e might have terminated this article by making some remarks 
upon the churches and other buildings which are now constructing in 
our modem Babylon. It is hardly necessary to observe that the 
greater part of these edifices do not please us, and that we comider 
them as liable to censures and objections. But upon consideration we 
found that we could not dare to criticise. “Taste "—we dislike the 
word, but we can find no other—proceeds upon principles which art 
so uncertain that mere theorists like ourselves must not be allowed to 
trifle with the reputation of professional men, whose bread de 

n their exertions. We are therefore silent where a loose or 
observation of ours might inflict a lasting injury ; and whatever afec- 
tion we may feel towards the * pointed style, we will never allow 
our love for lancet arches to become the means of wounding the fed. 
ings of the architect who has the misfortune to be equally enamonred 
with entablatures. 

When the fine arts really exert a profitable influence, they act by 
mare those sources of reasonable pleasure by which the mind i 
neither degraded, nor enfeebled, nor depraved. That the love of the 
fine arts may be made to produce a most beneficial effect, cannot be 
doubted ; for there can be no greater source of good, both to the imi- 
vidual and to the species, than the multiplication of such gratificatiom 
as are attainable without diminishing the happiness of our fellow 
creatures. But when the fine arts are allowed in any manner to be- 
come the subjects of rancour or detraction, then the honour whith 
they possess is lost. The productions of Phidias or of Raphael be 
come despicable if they tend to increase the causes of contention 
Unfortunately we are furnished with too many reasons for mutui 
hostility arising ont of important matters. ether this wurfart 
might not be easily diminished it is not our business to inquire; but at 
all events let us avoid imitating children—let us not quarrel aid fight 
about our gaudes and toys. 


EXCAVATIONS ON THE LONDON AND BIRMINGHAX 
RAILWAY. 


Sir,—In the last number of your Journal I observed an extract {rou 
Roscoe's history of the London and Birmingham Railway, giving" 
account of a new method of working excavations, the invention of Mr 
Joseph Thornton, one of the contractors, which is mentioned as having 
been first tried under my direction. I shall be obliged by your stati 
in your next number, that the engineer of the works at that time w» 
Mr. Edward Dim, and that when I succeeded him, I found the process 


in full operation, Your obedient servant, 
Rosert B. ai 


4 


Birmingham, June 21, 1889. 
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BUNNETT AND CORPE'S PATENT CONCENTRIC STEAM ENGINE. 


The following tables, deduced from accurate Experiments, made with a view of ascertaining the relative advantages of the application of 
power, by * Bunnett and Corpe's" Patent Concentric Steam Engine, in comparison with the present Locomotive and other Engines, shows the 
amount of force necessary to move a crank (having a nine-inch throw) through one complete revolution :— 


Fig. 1, shows the position of the 
connecting-rod, as applied di- 
rect from the circular piston- 
rod in Bunnett and Corpe's 
Patent Concentric Engine. a, b, 
are points between which the 
end of connecting-rod recipro- 
cates. 

c, d, are points between which the 
piston reciprocates. 


e, is the ition of the end of 
connecting-rod, when the crank 
is at an angle of 45 d 3 

J, is the position of the piston. 


No. 1.—From A to B. 


In this Experiment, a 10 lbs. Weight 
ed at the end ps 
, commencing 
at 5 degrees above its dead centre 


was 
throw of the Crank 
at A, and continued to B. 


Fig. 1. 


No. 2.—PFrom B to C. 
In this Experiment, the Weight 
was d over a Pulley, and at- 
tached to the throw of the Crank ; 
the Pulley was ahifted continually, 
$0 as to render the acting force uni- 
form m the various positions of the 


"dead centre. 
140.5 | 442.75 


The gross amount of weights on the] 


whole revolution of the Crank . . f 


lin 
Concentric 


No. 3.—From C to D. 


In this Experiment, the Weight was 
also passed over a Pulley. which 
was abifted frequently, as in No. 
2 Experiment. 


Horizontal 


Cylinder, Difference, 


Engine. 


Ibs, 
1080.62 


Ibs. 


2046.37 


Ths, 
965.75 


Fig. 2, shows. tbe position of the 
connecting-rod, as applied from 
the present horizan: cy linders. 

a, a, are guides which 
the piston-rod is worked freely; 


i forming its llel motion. 
, represents connecting-rod, 
when the crank is at at 


of 45 degrees. 

c, end of connecting-rod attached 
to the piston-rod by a joint, 
working freely. 
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CURVES ON RAILWAYS. 


Sr—Observing in your jourmal several papers on the subject of 
setting out curves, I beg to communieate to you a method differing in 
some respects from any there described. It has been adopted with 
great success on ground of the most difficult mature, both on account of 

e irregularities of the surface, and the buildings and other obstacles 
to surveying operations with which it was encumbered. 

lam, your’s respectfully, 
May SA, 1899. M. 


Fig. 1. 
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The method which has been usually adopted for setting out curves 
is ns follows. (See Figuté 1.) Let AB be the straight line, a tangent 
to the curve, B its termination, and C, D, E, &c., equidistant points in 
the curve of given radius BO, O being its centre; produce AB to c, 
afl draw Ce at right angtes to Be; produce BC to d, meking Oct 
;:CD- BC, and join dD. Join OB, OC, OD. The angle dCO—the 
'angles BOC CBO, (Eaclid I. 32,) and the e OCD-CBO .. 
the angle dCD=the angle BOC=the angle COD, for BC=CD, by 

n, by similar triangles COD, dCD; OC : CD : ; CD; dD= 


hyp. the 

M 

: o C In order to obtain C thé first point in the curve, calouláte BC 
‘the sine and cC, at right angles (by construction) to BC, the versed 
:sine of thd angle BOC. If the chord BC is small in comparison with 
the radius BÓ; Ce may be considered, at least for all preetical pur- 


N M 
| poses, = half dD—i a » and Bé— BC. The above isa simple, and 


* with proper care an accurate, methéd of ranging a curve where the 
ground is cleat from obstructions; it has been usual to take BC—ote 
chain, but it i$ much better to take 2, 3 or 4 chains where the nature 
of the ground will permit, as the errors arising from the diffleulty of 
setting up ranging rods and measuring offsets with precision will be 
thereby much diminished. : ; 
i Where the ground ta be ranged aver is much éncumbered bg trees, 
: fences, buildings, &c;, the above method is liable to objections, as it is 
necessary that the chords BC, CD, DE, &c., should be equal; for no 
y very simple formala can be obtained for the value of dD when Cd or 
CD is not equal to BC. The following method is free from this 
, deféct, and i other respects have found it answer the required pur- 
! pose ih a most.satisfactory manner. i 
` Producė the straight line AB (Figure 2) to c convenient dis- 
tance, for instante, 2, 24, 3, 4, &c., chains, and making BC the aine of the 
rangle BOC to radius BO, calculate Ce the versed sine. This gives 
‘the first point C in the curve. Set off Bo’ = cC, in a direction as 
Nearly as can be guessed at right PR to b/C, then b’'C will bea 
onus to the curve at C; produce PC to d, any convenient distance 
as before, and bere fre the sine, éalculate dD the versed sine, which 
gives another point D; Set ‘of C? = dD at right angles, or as nearly 
as may be to c'D, and c'D wili be a tangent to the curve at D, and so 
on. Of course the length of the tengehts Bc, c'D, dE, &c., will be 


The principle of the above method is, that the curve is ranged by 
means of continual tangents; it wonld occupy too much space to de- | 
scribe in detail the various methods of making the necessary calcu- 
lations, and facilitating operations Mi the field work, us well m the 
mode of finding the intermédiate points, whet it 1s required o putin 

a stake at the énd of every efain, of half chain; these and many other 
points will readily suggest themselves to any person at all conversant 
with mathematical subjects. 


a ete seme see a St es eo nn a P (a 
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This method affords advantages in terminating or changing the 
radius of the curve at any required place, or reversing the curve (com- 
monly called making an S curve) much greater than any plan | lave 
hitherto seen described... E . 

With regard to reverse or S curves, I consider it of great in 
portance to insert a straight line-at their Junction, où atcount of the 
necessity of elevating the outer tail of a curve above the inner me 
This may be easily effected by interposing a short piece of straight 
line, and wlierever it is poss le, to do so, it should. by no means be 


neglected, 
M nÓá——MÀ 


THE MARQUIS OF TWEEDDALE'S DRAIN TILE MACHINE 


This machine will make 10,000 drain-tiles a-day, one man and tm 
boys to attend it, and 20,000 of flat tiles for the drain-tile to lie upon; 
but if the tiles are broad for roofing, it will make 12,000 a-day. T 
draining tiles are 15 inches long, so that three machines would mile 
in one season (of thirty weeks) as many tiles as would lay a drain from 
London to York. Now a man and two assistants will only make 10 
drain-tiles ina day, and these only onè foot long, which is 1/000 feel 
per day. While the machine with the same number of persons wil 
make 12,500 feet per day; sb that if the drain be laid at thedistame 
of twenty-five feet, it vili make iń one day sufficient tiles fer six acres 
The a ae are—ist, tlie tile is much stronger from being com 
pressed, and Jess pervious to watar—it ts not only ¢ompressed, but it 
is smoothed over, which gives it h sutfáce as though it werd ghsed 
They are capable of being made from à much stiker clay than vsa), 
amd ih nine cases out of ten the clay may be used directly on being 
dug, if passed through the crushers, being much drier. City unfit fot 

cks and tiles by the cómmon method is available by the machinery 
The expense of draining will be paid in three years, bat not adre. 
quently in one.—Farmer'a Magaaine. ' 


——À 
... LOWTHER ARCADE. 

In en article by owr correspondent Ralph Redivivns on the Lowther Aresdt, 
we find that be hæ inadvertently fallen into an error n attribtstng the de- 
signs to a Mr. Turner. We received a contradiction of. this from a 
of that name in March last, but as we were desirous of ascertaining whether 


we had attributed. this to.the wrong person, we were induced to delay the 
contradiction; we have now much pleasure in announcing that Mr. Witherden 


made the same until some peculidrity in the nature of the ground | Young is the architect. A letter from him unfortun iscarri b 
A . ately miscarried, ss the 
renders it necess: alter them, and after the obstruction has been | reason that a longer delay has occurred than we should fave wished in doing 


passed it will be to recur to the same length of tangent. In 
practice I have found two chains the most advantageous le for 
curves varying from 50 to 100 chaigs in radius; for curves of larger 


justice to a gentleman who so highly merits the esteem of the profession. 
We bég tò assute Mr. Young of our sihcere regret that any misunderstanding 
should héve occurred, and of gür wish on all occasions to do justice V 


radius and on favourable ground, probably 4 chains would be betters | himeclf and the profession, 
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MOMENTUM OF FALLING BODIES. 


Sig, —Às the following remarks on thé momentum of falling bodies 
are | believe of importance, and connected with the communications 
of C. E. C. and B. on the subject, you will oblige me by giving them 
a apa in your journal. 

e questions for consideration ate, the effect of a moving power 
on the resistance offered to à pile while driving, and the comparative 
effects of a weight acting simply as such on a pile, and when striking 
it with velocity. These effects are best measured by the depths 
penettated under the same circumstances. 

It is demonstrated by writers on dynamics, that the effect of a 
moring power in ovetcomirg an uniform resistance i$ as the square of 
the velocity, arid Smeaton in his “Experimental examination of the 
quanti und proportion of mechanic power," has shown “that the 
quM es of mechanic power to be expended are as the squares of 

e velocities to be generated, and vice versa. If, therefore, the re- 
sistance to be overcome was uniform, the force of a ram or monkey 
wouid be as the squnre of the velocity into the weight, or as efb. But 
the resistance offered by a pile when driving, is made up of the resis- 
tence te penetration und the resistance of friction; the first of which, 
in a sabstances; id nearly uniform, and the second increases 
as the pile is driven, and In a ratio nearly to the depth penetrated. 
Put a z— the velovity that would be destroyed tn one second by the 
resistance to penetration, r =: the depth penetrated, and ma = the 
velocity that would be destroyed it one second by the friction at the 
depth #1 we then have (Slmpson'e Fluxions, art. 218, vol. 1,) (a+-mz) 
éz--tdo, aid by integrating and solving the resulting quadratic, we 
get z os v Rz D ~ for the depth penetrated with the velocity t 
and therefore the resistance under the assumed circumstances will be 
as this quantity In which a and m are known rad per to be deter- 
mined by experiment from the substance penetrated and the nature of 
the pile. If we suppose a to be very small compared with mz, as 
would be the case with a rough pile Ín a bog when it had penetrated 


to some depth, we.get ay or, the effect of a stroke is proportional 


lo the velocity when the resistance increases as the a 

Without farther into the sature of resistances to be 
overcome in pile-driving, it appears that the force of the stroke will 
be as the velosity when the resistance increases as the depth; as the 
squére of the velotity when the resistance is uniforms and as some 
other function bf the velocity when the resistance does not follow 


these saws: It akso appears fróm the equation s zs y = + © a 


m m 
that the effect Increases in a greater ratio than the velocity, but as in 
all practical cases, the velocity of the ram will eater than that 


the superstructure can ever be supposed to have, the advantage will 
be in favour of practice, and therefore practically we may suppose the 
force to be as the velocity. The nature and mass of the pile will 
have considerable influence on the force of the stroke. If the pile is 
of straight-praiked fir, it wil be driven farther by the stroke than one 
of beeth or oak, and if shod and capped with iron, the effect will be 
considerably increased from a greater degree of elasticity, as the effect 
would be decreased if shod and capped with cork or any other yield- 
ing substance. Also, if be represents the quantity of motion in the 


ram, and p the mass of the pile, ae- will be the joint velocity after 


the stroke? whic; xs (have before remarked, being less than r, will 
make the effect less. 
ifh respect to the effects of a body in the state of rest upon a pile, 
and when striking it, I am of opinion that in most cases there is a dis- 
parity in the forces, for as the weight produces no effect, how are we to 
them? A weight is compared to a weight by its own stand- 
ard; and a moving force to a moving force by a different standard ; 
but when we commence ous both, we find the consideration 
atteudéd with no small difficulty. In the pring balance used by B, 
(Journal, vol. rr, ho. 16, p. 18,) a weight on the spring keeps it steadily 
oa point that the same weight, moving with a velocity of Ẹ foot per- 
second, would attain when its motion was destroyed; but in the case 
of a weight pressing on a pile, if it is not such as to cause penetration, 
Ido not see how it can be compared with a moving force that does, 
and if it does penetrate, the forces are best measured by the depth; 
but after a few strokes of a monkey, or after the first, the eifect of the 
Weight resting on the pile becomes nothing. 
ject in bridge pred id to give firmness to the super- 
straeture by etreugthening the foundations. For this purpose it will 
Ve bent $9 buppowe the isowsbent weight moving with a yelovity of 


one or two feet per second, and to compare this force with the entire 
force used in driving the piles. Example:—Suppose an abutment 
measuring 30% 20 x 10, each foot weighing 14 cwt., supported on 150 

iles, each pile being driven’ with a monkey weighing 6 cwt., falling 
rom a height of 16 feet. Here the force of the piles = 32x 150x6— 
28,800. The weight of the abutment = 80x 20x 10x 14-9000 cwt. 
i d = a , which shews the foundations are able to bear the force 
of the abutment moving with a velocity of more than three feet per 
second. The equation m=b+6br, given by your correspondent B, 
appears to me not to hold good for falling bodies, and certainly caxmot 
apply to the example taken from * Hutton's Course,” for, evidently 
b i$ nol similar to @br, and therefore the equation b-+-ébe cannot obtain. 
The fact of the matter is this, that in falling bodies, after the force 
bv is expended, b then acts by its weight, and very little consideration 
will shew that both cannot be added together. The ingenious method 
invented by Sir Christopher Wren for determining the effects of col- 
lision by suspending the bodies with threads of equal lengths, show 


; Be Bo+d A : 
the truth of Hatton’s formule Bà and "xp and the experiments 


of Smeaton for finding the mechanical power host after the stroke, 
prove the game thing. i 
The experiments made by B prove the effects of a moving power 


on his spring balance to be 3 neatly, but until the casé is shewn to 


be unalogous to pile-driving, it would be incorrect to use the result. 
Galileo and Merseunus found the squares of the weights started from 
the ground in a balance to be as the heights fallen; and Gravesande, 
in his Natural Philosophy, by altering the apparatus, found results as 
the square of the velocity ; therefore, in applying experiments of this 
kind, it is quite necessary that the resistance in both cases be equal 


and similar. l 
B changes the equation IR into € V 836; it should 


be mab v Gs, for t=4/G4e. Tbe results, therefore, of the 


examples he has giver should be 200-52 EERE = 12,200, not 


8,685, and 100,000 420 y 04x 01— 220,000, not 184,000. By dis- 


carding the factor b, the results would be 12,000 and 120,000, which 
are nearer the truth. d o $ 


Limerick NC EEG 
24ih Magy 1639. 


l am, sir, 
Your’s obediently, 
f Joun NEVILLE. 


4 ASPECTS AND PROSPECTS.” 


Sin—Instead of the epithet “judicious,” I think that of “ ingenious ? 
e very well bave been applied td Repton’s remarks given in your 
February number; since they certainty are of that ingeniously per- 
plexing kind whieh tend to make people fairey objections and Ineon- 
veniences where none were before thought of. I at least um so far 
from ing with him that aspect ts of more importance than almost 
any thing else, that I consider it to be a matter of comparatively little 
or no moment. Infact every aspect has something to recommend it, 
and also something that may be alle Inst it as a defect. — 

According to Repton’s theory, ‘ah. dspect due north is apt to bé 
gloomy, because no sunshine ever cheers u room so placed." Now as 
regards the exterior, such an ct is certainly not at atl to be recom- 
mended for that of the principal architectural front, because it will 
never catch the san, exeept its evening tuts in summer time, conse- 
quently will not show itself to the same advantage as whén set off by 
strong light and shade. — Bmt so far from the rooms themselves being 
necessarily gtoomy, they will in summer time be far more agreeable 
than those mote exposed to the shn. A room facing the north and 
looking out upon a pleasure ground or landscape lighted up by a 
vriliunt sun, enjoys a most cheering and anitiated picture, «o placed, 
be it observed, as to be viewed with the greatest effect, Whether 
such room be in itself gloomy or not, will depend upon the architect, 
upon its design, fitting up, and furniture. It may be of more than ordi- 
warily cheerfal character, while another facing the south, shall be quite 
the reverse. Lam of opiniun therefore that Repton either has not 
sufficiently explained himself, or else does not himself understand what 
(entities goUJAWe in thy appears vf à room, 
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He objects to an aspect due east, * because there the sun only shines 
(he means shines only) when we are a-bed ;" which, however, depends 
upon the time people choose to rise, whether before ten o'clock in 
the forenoon, or afler. Ano better due west aspect is admired by 
him, for that we are assured ^is intolerable from the excess of sun 
dazzling the eye during the greater part of the day." Rooms so 
situated, must of course be habitable only in the depth of winter or in 
cloudy weather. It seldom happens that the sun is complained of as 
being an exceedingly unwelcome guest; but whenever he is so, we 
can very easily prevent his intrusion into our rooms, by means of blinds 
and muslin curtains, which, if intended for any purpose at all, are in- 
tended to shut him out. The objection alleged against an aspect full 
west is deserving of consideration, because it would follow that in 
front so famed the windows ought to be fewer, that is, the piers 
much wider between them than if the aspect were east or north, a 
circumstance I believe wholly disregarded by architects, certainly not 
attended to in street building. 

` The very worst aspect of all, we are assured, is a south-west, be- 
cause more exposed than any other to driving rains. In corroboration 
of this we are told of a heavy storm of wind and rain which pelted 
apimi the windows at Organ Hall, while from those on the other side 
of the house, the view appeared perfectly clear. This driving of rain 
against the windows, Mr. R. considers highly disagreeable; yet if. 
most other persons agree with him in such dislike, my own taste must 
be singularly perverse or capricious, for I know of nothing that con- 
veys so intense an idea of indoor comfort and security, than the rattling 
of wind and rain against the glass which defies their attacks. It is 
one of those enjoyments for which a Sybarite might be allowed to sigh. 
` I will not pursue Repton’s remarks any further, except to say that 
after all they amount to very little if any thing, to nothing more than 
that, of the four aspects of a house having rooms facing all of them, 
three will be bad, unless the south-east, instead of due south, be chosen 
for one of them, in which case however, one of the aspects must be 
the very worst, namely, the so much reprobated south-west. I should 
therefore say that the safest and best rule is, whenever there is any 

articular prospect afforded by the situation, to be determined chiefly 
y that, and to take care that it shall be commanded by the principal 
sitting rooms, let the aspect thus given to them be what it may; 
should that not be the most advantageous, there would still be other 
aspects for other rooms, where prospect might be dispensed with. 


ON BLASTING ROCKS. 


Sin, —Having seen in your Journal of May last two very interesting 
accounts of blasting rocks by the aid of galvanism, on plans lately in- 
troduced by Colonel Pasley and Mr. Roberts, rounded on the prin- 
ciple of bringing to an intense red heat a fine iron, steel, or platinum 
wire, as originally proposed by Dr. Hare, of Philadelphia, I am 
tempted to trouble you with a few remarks on the advantages stated by 
Mr. Roberts to be derived by leaving a column of atmospheric air 
above and below the charge of powder, as also the increase of power 
which is obtained by doing away with the necessity of a vent hole. 

. If then, in accordance with Mr. Robin's experiments, we suppose 
that the flame of gunpowder has a temperatute not exceeding that of 
iron heated to its most extreme degree of red heart, it will ex- 
pand the air which it penetrates, in the ratio to its former bulk of 4 to 
4, or induce an increase of pressure of nearly 60lbs on the square inch ; 
this on the hypothesis of this rate of temperature must be a maximum 
for the coolness of the surface on which it acts, as also the inferior 
temperature of the air must reduce that of the flame somewhat below 
that of the above standard. Mr. Robins likewise determines that his 
experiments for the force of gunpowder when inclosed on all sides, as 


exerting a pressure of 14,750lbs. on the square inch. If we sup) 
that this is expanded in the ratio of 3 to 1, by leaving a volume of air, 
equal to the cubic content of the powder, above and below the charge, 


also that the square surface acted on is increased in the same ratio, we 
will have in accordance with the law of the elasticity, being inversely 
as the volume, a pressure of 4,917lbs. on the square inch, one-third 
less than if the powder had been inclosed on all sides, but acting over 
three times the surface, and hence, as deduced from the statical law 
of virtual velocities producing the same virtual effect; to which, then, 
if we add the increase of 60[bs., by the expansion of the air, we p 
cure an addition of power of 1-82nd part of that which we had if no 
air at all had been employad. From this it may be deduced that the 
larger the proportion of air, the greater will be the addition of power, 
but this, I am of opinion, will be in a great degree counterbalanced by 
the greater extent of cooling surface, and consequent smaller degree of 
elasticity of the atmospheric column, With regard to tbe loss of 


power by vent holes, it is obvious that it will be proportional to the 
quantity of fluid which irit by such apertures, and this will be 
equal to the velocity of the fluid multiplied by the area of the aper. 
ture. In order to determine this velocity, the best method is, per 
to find the height of a homogeneous column, of the same fluid capable 
of producing the same teste as that to which the fluid is subjected, 
for then the fluid would rush into a vacuum with the velocity a heary 
body would acquire by falling through the height of the homogeneous 
column. If, however, the fluid rushes into atmospheric air, instead of 
a vacuum, the velocity will be that which a heavy body will acquire, by 
falling through the difference between the heights of homogeneow 
columns of the fluids of greatest elastic force equivalent to the pressures, 
Thus, if as Mr. Robins states, the elasticity of fired gunpowder is 
equal to a pressure of 14,750 on the square inch, and the height of a 
onum of the same fluid capable of producing this pressure is j, 
putting À' equal to the height of a column of the same fluid capable of 
exerting a pressure the same as that of atmospheric air, viz.. 15lx. 
nearly on the square inch, the velocity per second,through the vent bde 
into air will be determined by the formula v = 8 y À— Y. The 
heights may be procured as follows :—Gunpowder has very much the 
same density as watér, and is supposed to occupy a volume of 1,000 
less than its erated gas, when this latter exerts a pressure of 
14,750lbs. on fhe square inch. Now, the height of a column of wite 
at 60° temperature, capable of producing a prosus ot Ub. on the 
square inch, is 2:31 feet, but the gas of gunpowder having one thousand 
times the volume of its generating matter, and c uently equally 
more voluminous than water, must, in order to produce the same 
pressure, have a height of 2-31 x 1,000, or 2,310 feet to produce 
14,750lbs. on the square inch, the requisite height will be 2310 x 
14,750, or 34,072,500 feet = å; to exert 15lbs. on the square inch tbe 
height will be 84,650 feet = A’. Hence from the formula e$ 
Y À —À' = 8 y 34,072,500 —34,650 = in round numbers to 46,700 
eet per second. Now, if we suppose the vent hole to be 1-16th of 
1 
of a 
square foot, hence the quantity of the fluid escaping per second wil 


be 46,7005 6t? 

L) 
loss of power which vent holes cause, unless the action of the pow- 
der is inconceivably rapid, and account for the whole force at times 
escaping by these apertures, when the power is over matched by the 
resistance, a fact which frequently happens. It is to the entire obvi- 
ation of this loss, as well as the more rapid ignition of the charge, tiat 
Iam disposed to allow the increase of power, and consequent saving 
of gunpowder which will be caused by the use of the galvanic batte 
in all mining and blasting operations, which advantages, coupled wi 
the perfect immunity from all danger which the apparatus causes ar, 
I believe, sufficient to bring it into speedy and universal use. 

The addition of power by using a column of air is so small as bardy 
to be taken into account, and there is no case in which I can conceive 
it to be with any great advantage employed. 


Very faithfully yours, 
June 21, 1839. J l. 


an inch square, its area will be gs a square inch, or 


r 1j cubic feet nearly. Thus then we see the gt! 


BRITISH MUSEUM. 
(From the Times, ) 


In the temporary building attached to the fifth room of the British Museu, 
which contains the casts from the metopes of the Temple of Jupiter Seu 
in Sicily, and of which an account was given in this paper some time #29, 
one was omitted; viz., the fifth, the execution and design of which are quil 
if not superior, to the others. It represents a combat between s warrior t» 
an Amazon or divinity not known, The warrior is represented in a kneekns 
posture, yielding to superior foree; the body, which is bent, is entroy 
covered with the lesthern armour called “ spolas,” Two guards to reprae 
metal are adapted to protect the shoulders, end a belt of peculiar si 
crosses over the left shoulder-guard, and passes down the right tf. 
Straps, called “ mitra,” are joined to the “ spelas” at the waist, and onde- 
neath is seen the tunic drawn tight by the position of the leg; the ecsbbard of 
the sword is suspended by the thong, *' telemon," crossing the breest. Th 
lerge round shield is placed behind the warrior for a relief to the figure, w 
part of the helmet is seen. The female figure has the stiff tunic and pepa 
in parallel folds, the earliest representation of drapery ; she resembles in sme 
degree Minerva, whose exploits are sculptured on part of the mepe 
Within the same apartment, placed under glaas cases, in proportions of 
an inch to a foot, are four models of what are vulgarly called Troreièy 
stones, As the monuments of which these are the exact representations = 
by antiquaries supposed to be among the most ancient remsins of hume 


j bour now existing in ous island, a brief ecoount of them may ur be vn 
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ceptable to the general visitor of the Museum, as there is none to be found 
in the published synopsis. eu 

These structures are in general found at the tops of hills, or if on the plain 
at the highest part, probably because they should be visible at a distance; 
stonea placed upright, and standing at regular distances, are sometimes plac 
around them. The cromlech (the name by which they have been for ages 
known) consists of one large stone placed on three supporters; this is done 
probably because it is easier to place a superincumbent weight on three than 
an four or five, because in the latter case all the supporters of the weight 
must be brought to bear equally on all, and this is not requisite when there 
are but three; accordingly, the covering stones are never found horizontal, 
the weight subsiding where the lowest support is found. These monuments 
are also frequently called quoits, from the upper stone resembling the ancient 
discus, What nation or religion they belonged to it is difficult to say; they 
sre met with in Sweden, Denmark, Norway, France, and the islands of the 
Mediterranean, but more especially in the Celtic kingdoms of the North of 
Europe. If tbey can be attributed to the Druidical priests, they must have 
been among the enrliest of their works, as the simplicity both of the plan and 
form declare them to have been the work of men far less advanced in know- 
ledge of architecture than the founders of the gigantic structures of Stone- 
henge. The Irish historians say, that Jeguinas, King of Ireland, the author 
of idolatry in that country, died in the year of the world 3034, in the plain of 
Magh Steadch’d, while sacrificing there to * Crom Creaich." It is not likely 
that they could have been used as altars, for sacrifice, as it is difficult to get 
atop of them, and more difficult to make a fire large enough to burn a victim 
without scorching the officiating priest; Crum Quoit Cromlech is so shaped 
that no one could stand on it to tend the fire or oversee the victim. As, 
therefore, they are not likely to have been gongont for altars, they were pro- 
bably erected for sepalchral monuments, as the sarcophagus of the Greeks, 
and the altar-tombs of the present day, are but e morefreguler cromlech. In 
general they are situated in the neighbourhood of barrows, and some of them, 
by the way in which the stores are placed, closing in the sides, are called 
*' Kist-va-en,” and would serve, as was the first and common usage of man- 
kind, to defend the body therein deposited from exposure to the weather or 
the attacks of beasts of prey. Rowland derives the name from the Hebrew 
** Corem Crusich," a devoted or consecrated stone. According to Wormius 
they were sometimes called ‘‘are,” or altars. He supposes they were first 
altars and afterwards tombs; and there 1s an account of one in Denmark, in 
which King Harold was interred. The great similarity which prevails in the 
manner of their erection, seems to prove that the use to which they were 
devoted must have been the same both in Britain and in Denmark. In 
Wales they are known by the name of “ Calne Arthin,” Arthur’s Quoits ; and 
by some antiquaries, the name is supposed to be derived from the Armorio 
** crum," crooked, or having a top stone. 

Chun quoit, or cromlech, one of the models in this room, stands about 
500 yards to the south-west of Chun Castle, in the parish of Movah, Corn- 
wall; the covering stone is 12} feet long, and 11 wide ; it is supported on 
three atones pitched on an edge, which, with the fourth one, form a pretty 
regular kist-en-vaen ; the top of the quoit is convex, and the monument is 
surrounded with a low barrow, or heap of funeral stones. Layon Quoit, 
another of which the perfect representation is here shown, is near Penzance ; 
the ares described by the supporters of this is 70 feet, but it does not stand, 
as is generally the case, east and west, but north and south, as does also a si- 
milar monument in Denmark, mentioned as the tomb of Hereldus by Wor- 
mius ; to this of Layon there is no kist-va-en, nor any ares marked out by 
side stones ; the quoit which is more than 47 feet in girth, is 19 long, and its 
thickness in the middle of the eastern edge is 16 inches, and at end not 

uite so much, but at the western edge it is two feet; the chief supporters 
do not stand at right angels, with the front line, as in the others, having been 
forced from its position by the weight of the Fi Sil diae iie quoit ; ita 
beight is such that a man on horseback can stand under it. Some years since 
it was dug under to the depth of eight feet, and a cavity was found in the ori- 
ginal earth in the shape of a grave, which had been rifled of its contents ; it 
stands on a bauk not more than two feet higher than the soil. At the south 
end sre many upright stones, among which human bones, and those of 
horses and deer have been found, and a rod made of clay baked red ; those 
stones might have been the Kibla, the sacred place of assembly for sacrificing 
to tbe manes of the dead. 

The means by which these immense masses bave been placed on the sup- 
porting stones it is difficult to conjecture; a people, the perfection of wbose 
architecture is shown in such rude structures as those, cannot be supposed to 
have been acquainted with mechanical power sufficient to have effected it ; 
the plan which Mr. Rowland, in his Mona Antiqua, conjectures to have been 


made use of to place the transverse stoues at Stonehenge was probably the ; 


way in which it was done. The powers of the lever end the plane being 
some of the frst things understood by mankind, it is easy to conceive that 
they were made use of to erect these prodigious monuments ; where a small 
mound was found it was shaped into an inclined pleue, or a small agger or 
mount of solid earth was found, fatted and levelled at the top, up the sloping 
sides of which the stone intended to be placed as the covering of the crom- 
lech was moved by the help of levers and rollers, and when adjusted on the 
upright stones previously erected, the earth of the mount or artificial agger 
being cut away, the fabric was complete. It must have been by this means 
that the rocking stones poised so nicely that the smallest touch puts them in 
motion, which sre found in Cornwall and in Anglesea, were in alt Leges 
adjusted, The other two models in this room are one of a cromlech at Dut- 


fab, in South Wales, and one which hag a very perfect and double kist-va-en - 


in Angleses, near Plas Newydd. a arei 


In the courtyerd of the Museum is an object which excites much attention 
from the visitors, and of which no further account is to be obtained than that 
it was presented by tbe late Lord Egremont. It is en ancient vessel or 
canoe, which was discovered near Petworth, in Sussex, at the village of 
North Stoke, on the left bank of the river Aran, three miles from Arundel, 
near South Downs, in a meadow where the river takes a turn towards a 
creek that runs into it. This vessel was found embedded in the mud ; one 
part was completely buried, the other part was visible about two feet under 
water ; from time immemorial it was considered as part of the stump of an old 
tree, and allowed to remain there; it was used as a support for one end of a 
flat wooden bridge, connecting two meadows, such as are commonly em- 
ployed in those situations ; thus situated it afforded no impediment to the flow 
of water which passed in front; about 20 years ago a farmer who rented the 
land cut sway part of it to give an easier flow to the water, and a bridge 
having been built higher up, ìt was thought proper to remove this piece of 
old tree, as it was supposed to be: the labourers employed finding it much 
larger than they had reckoned on, attached eleven horses to it, by an iron 
obain, and with great difficulty drew it to land. Its real form and character 
were then discoverable, viz., one half of the stem of a, large oak cut into the 
shape of a boat. The toughness of its substance is shown ; that, although 
but 4} inches in thickness at the bottom of the vessel, when its 
stem, to which the chain was fixed, was drawn up the sloping bank, 
and elevated four feet, while the opposite end was in the water, 
with its load of mud, it was drawn entire to the flat surface.— 
The length of this vessel is 35 feet 4 inches ; the depth 1 foot 10 inches; 
the width in the middle is 4 feet 6 inches; the thickness in the bottom, 41 
inches; the sides 5 inches to 13 ; of the atem, 1 foot 8 inches; of the stern, 
2 feet 4 inches. There are three bars left at the bottom, at different distances, 
which served to strengthen the whole, and gave a firm footing to those who 
worked it; there is no appearance of its having had a rudder, but there is a 
notch which might have nm for an oar to guide it. The extreme simplicity 
of its construction indicates its having been the product of an early and rude 
condition of man ; it is undoubtedly of much greater antiquity than the vessel 
found some few years ago in the bed of the Rother, as it has the appearance 
of having been hollowed out by fire. ‘The ancient forest of Anderida, within 
whose precincts it was discovered, was famed for the luxuriant growth of its 
oaks, From a combination of circumstances, it may safely be regarded as a 
relic of the aboriginal Britons, wrought before, or soon after, the arrival of 
the Romans. We are told by Cæsar and Tacitus that the vessels with which 
the ancient inhabitants of our island passed into Gau! were formed of wicker, 
and covered with skins, or fabricated by a single tree hollowed out by fire. 
This vessel probably lay on the bank of the creek ready for use, and being 
swamped by a sudden flood of the river, might have been accidentally lost to 
view, for it was found turned in the direction such a flow of water would 
have given it: remaining thus unseen for montbs, it might have been for- 

otten by the owner, and nothing but accident would bave revived the know- 
edge of it. Several vessels resembling this have been found in morasses in 
Scotland—one at Loch Kernos in 1736, seven feet long, with a seat ut one 
end and a paddle in it; another at Kilblain, eight feet three inches long; and 
in 1720, several of the seme kind were dug up in the marshes of the Med- 
way; and one so well preserved as to be u as a boat some time after. 
wards; at Moreton Lake, in Lancashire, eight were found, each made of a 
single tree, and shaped like the American canoes, but this we have described 
by far exceeds all the others in its dimensions. Although with regard to its 
antiquity, there are perhaps no certain mesns of judging, yet its blackened 
condition and fibrous texture, resembling that of wood found buried in bogs, 
prove that it must have for many years been immersed in water. 

Upon the walls of the room which contain these antiquities there are three 
paintings which have been lately placed — views of Stonehenge, and the 
cromlech et Duffuin, South Wales. They are exceedingly well executed, and 
give, as far as pictures can, a true representation of that gigantic Druidical, 
pile, but to those who may not have an opportunity of seeing tbe originals, 
nothing brings to the mind so clears notion of their real appesrance, and 
what they are, as the models we have described. 

The Elgin marbles, broken and scattered as they appeer, render to the 
public in general but a faint idea of the beauty and magnificence of the fabric 
of which they formed a part, and consequently they are stered on with won- 
dering admiration, that such vast sums have been expended, and such spo- 
liation should have been made, for what appears as only so many defaced and 
broken stones. To the antiquary and the artist and the connoisseur they are 
invalusble; but it may be doubted if the taste of the public has been much 
improved by their inspection. If a model of the Partbenon, upon such a 
scale as that in the University library at Oxford, or larger, were placed in 
the saloon, the beauty and magnificence of that celebrated temple would 
strike the most unlearned; the shattered fragments and heedless statues 
would no longer be objects of false enthusiasm or ignorant contempt, and the 
eye having the exact representation of the original before it, the imagihation, 
by speedily restoring the whole of tbe now mutilated parts, would fully ap- 
preciste their value, 


AVERY'S ROTATORY STEAM-ENGINE. 


Tus wonderful simplicity of this engine led us to feel an interest in it.from 
the first; and those msde upon its plan, with various improvements, by Mr. 
Ruthven of this city, have been noticed more than once in our columns. 
Our last notice was aboat a year ago. Mr. Ruthven had one then working 

(ud has it still) in his workahop, turaing several Jathes, moving a tilt-bum- 
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mer, and plaining machine, driving > grini stone, &c. On Saturday, 18th 
May, we had the pleasure of seeing one of those engines at work in this neigh- 
burhood, on the farm of Mr. Allan, at Pilton, and in a manner fully calcu- 
lated to test its powers. 

The engine is one of sir-horse power, according to the usual method of 
computation. The radius of the revolving arm is two feet ; the length of the 
two arms, of course, four feet; and they make fully 3000 revolutions in a 
minute. The cast iron-box in which they revolve is five feet in diameter, 
and about six inches wide externally ; and this box, with the two revolvi 
arins within it, actually constitutes the whole machine, except the boiler and 
the pump which supplies the boiler with water. The engine has neither 
beam, piston, parnllel-motion, apparatus, orank, nor valve. It could be put 
with ease into a parlour book-case! The boiler is a cylinder two feet in 
diameter and ten feet long. There are two small cylinders of twelve inches 
diameter connected with it, filled with water, but no steam is formed in them, 
Their use is to economise fuel. They may be considered as enlarged por- 
tions of the pipe which conveys water to the boiler, passed through the lower 
und horizontal part of the fue, that the waste heat of the fire may be profitably 
employed in warming the water before it gets into the boiler. A polished 
iron cylinder, 9 inches long and 5 in diameter, is attached to the axis of the 
revolving arms; end a broad leather belt passing from it to a wheel, 4 feet 
in diameter, conveys the motion to tbe thrashing-mill. Tbe motion of the 
arms, which constitutes the moving power, is produced by the re-action of 
steam, rushing from two apertures, about a quarter of an inch wide, in the 
opposite sides of the arms, and at their outer extremities. The engine is 
worked with a pressure of four or five atmospheres. Ita price, including boiler 
and pump, with the belt and wheel for communicating motion to the thrash- 
ing-mill, is about £120. We ore thus particular, because many will have 
forgot, and some will not have seen, the details we former] ve, 

e saw the fire lighted, the motion commence, aud the operation of 
thrashing and winnowing proceed for a considerable time. The engine has 
been two months in Mr. Men's possession. He has been using it every 
week, and bas already thrashed upwards of 200 bolls of grain with it. It has 

iven him complete satisfaction; and the following is his account of its per- 

ormanee :— : 

** Mr. Ruthven’s engine tbrashes from eight to ten bolls (four to five qrs.) 
of grain per hour, with a consumption of less than a hundred-weight of coals, 
It is, besides, easily kept ond managed, and there is a great saving of 
In addition to the thrashing-mill, it drives two sets of extra fanners, a 
humbling-machine, and two sets of elevators.” . 

Mr. Allan informed us that it required five borses to work the same thrash- 
ing-machine, before he procured Mr. Ruthven's engine; and neither the extra 
fanners, elevators, nor bumbling-maohine, were then attached to it, With 
this addition, he reckons that the engine (of six computed horse-power) does 
the work of seven or eight horses. Witb the apparatus in its present state, 
he is able, not only to thrash, but to winnow, clean, and send off to market, 
fifty bolls of grain in six hours, with a great saving in manual labour. We 
may add, for the information of personaj at a distance, that Mr. Allan is one 
of the most extensive and intelligent farmers in the county.—Abridged from 
the Scotsman, May 29. 


CORNISH! HIGH-PRESSURE, EXPANSIVE, CONDENSING 
STEAM-ENGINE AT CARLISLE. 


On Saturday, the 25th May, the engine manufactered in Cornwall by 
Messrs. Harvey and Co., of Hayle, frotn the specifications and plans of that 
eminent Cornish énginecr, William West, fot the Carlisle Canal Company, 
commented working. The directors having assenibled at twelve, in a few 
minutes after, the engine was started by Mr. Halson, the chairman, and Mr. 
West, who had arrived from Cornwall for that purpose. The volume of 
water sent forth excited universal surprise amongst the numerous geritlemen 
and artizans whom curiosity trad drawn to the spot, and was gratifying in 
the highest degree to the directors and proprietors of the company. 

The engine (named the “ Eden”) is set up for the purpose of supplying the 
Carlisle Canal with water froin the river Eden. The height the water has to 
he lifted is about fifty-six feet ; tle steam cylinder is sixty inches diameter ; 
that of the pump forty-five (the largest of the kind in the kingdom); length 
of stroke ten feet. In less than two minutes, the huzzas of those assembled 
announced the water was lifted to the pump-head, whence it was poured 
forth in a solid, continuous, and rapid stream, at the rate of 6,624 gallons 
per minute; consequently, working at. twelve strokes, the quantity delivered 
in twelve Tours into the canal is 4,769,280 imperial gallons of water—equal 
to 765,288 cubic feet—at an expense of fuel under 55. 

The canal from Carlisle to the Solway Frith is about twelve miles in length. 
There are six locks, cach about sixty-seven feet long, twenty-two feet wide, 
and eight fect tix inches deep; and when required, such is the power of this 
simple, yet effective machine, that the quantity of water contamed in each 
lock can be replaced in less than ten minutes—i. e., as quick nearly as a 
vessel can be passed through. In the course of a month, whew Harvey atid 
West's new patent valves shall he substituted for those now in use, the work 
wi be done belter, an with considerably lesa friction, and the heavy blow, 

| consequent vi n common to all pursping-engiueg will (it iy mid) be 
entirely overeomgeer déridged from ihe Carlisi pepen, gee 


AMERICAN LOCOMOTIVE ENGINES, 


It will be recollected that a contract had been entered into between the 
Birmingham and Gloucester Railway Company and Mr. Norris, of Philadel- 
phia, U.S., for the supply of locomotive for the Gloucester Railway. The 
contract was conditionally made, on the first engine manufactured by Mr. N, 
performing certain work agreed upon. As much interest has been felt in this 
country with reference to the contract, and as some doubts were entertained 
as to the correctness of the representations made respecting these engines, 
we hate pleasure in giving the following particulars as to the engine sent 
over to this country by Mr. Norris, and the work it has actually performed 
on the Grand Junction Railway, in conformity with the agreement to which 
we have alluded. ™ The England" weighs about eight tons, without water 
or fuel; she is built much lower and smaller than the engines commonly in 
use here, and has six wheels, the driving oed being four feet in diameter. 
The cylinders are ten and a half inches in diameter, and are enclosed in cop- 
per cases to prevent radiation—stroke eighteen inches. The machinery is of 
the simplest construction, and consists of a much smaller number of parts 
than we have been accustomed to see. The cylinders are placed on the out. 
side of the framework, which allows the advantage of a straight axle; and 
the general appearance of thé engine more nearly resembles that of the old 
* Rocket" engine than of any other with which we are acquainted. The 
engine is got up in a most superior style, and is finished, even to the minutes 
particular, in a very beautiful and workmanlike manner; every part having 
been executed witb perfect accuracy, by means of self-acting machinery. As 
a proof, indeed, of the mathematical correctness of the work, we may mention 
that the steam-tight joints are formed simply by the bringing into contact of 
metallic surfaces; the workmanship of which is so true, as entirely to super- 
sede the necessity of packing of any kind, The boiler is similar to those used 
in engines manufactured in this conntry, but it contains only seventy-eight 
tubes, instead of from 100 to 140, the number commonly used in those on our 
railways ; and the consumption of fnel, compared with the work perfermed, 
is, we understand, very small The task undertaken to be performed by 
“ The England" was to run from Birmingham to Warrington, fourteen jour- 
nevs each way, carrying 100 tons in the gross, and performing the distance, 
eighty miles, at the rate of twenty miles per bonr, which the engine has ac- 
complished considerably within the specified time of four hours; the average 
time having been about 8 hours 50 min., er the actual running time, without 
stoppages, from 3 h. 9 min. to 3 h. 19 min. On one occasion, it is stated 
thet the engine brought into Birmingham the enormous load of 126 tons, 
drawing it up the inclined planes without any assistance ; and on no occasion 
has it failed to perform the required duty, nor haseven the least derangement 
of any part of the machinery taken place. It should also be mentioned, that 
the various parts were never put together uutil its arrival in this country, 
when they were first fitted at Liverpool, the day previous to making a trip; 
nor has a too! been applied to the engine since she was first set up. We 
understand the oenditional order to Mr. Norris for ten engines, of simi 
capability, has been confirmed.—Midiand Counties Herald. 


— HÓ— Ó—Q 
REVIEWS. 


The Suburban Gardener and Villa Companion ; eas the choice 
Of a Suburban or Villa Residence, 4c. &c.. By J. C. Lovpos, F.L.S. 
H.S, &c. lustrated by numerous engravings. vo. London, 
Longman, Orme, & Co., 1838. 

By no means does its title—we do not mean the title-page, but the 
mere nanie—do justice to this work, it being so partial as to exclude —. 
the idea of there being any thing, except, perhaps, quite incidentally, 
connected with architecture; whereas the last mentioned subject 
forms no inconsiderable portion of the volume. Indeed we bardly 
know of any single work which contains so much relative to domestic 
arebitecture, taking the term in its widest semse, comprehending 
every thing that relates to private residences, fittings-up and furnitare 
not excluded, besides a vast variety of other matters, respecting which 
books by architects themselves do not afford any instruction or infor- 
mation whatever. So far from being made up out of other books, the 
volume—and it extends to 750 closely printed octavo pages—contains 
a great deal of matter that lias hardly ever been touched upon before, 
notwithstanding that it is in itself highly important; besides which, 
it is communicated in a ven agreeable style, familiar and intelligent, 
without the slightest tinge of pedantry on the one hand, and equally 
free from all twaddie on the other. It may very fairly be deseribed . 
as a book for the many, at least for all who are in easy circanrtances 
and who can afford to study the comforts and the luxuries of home m 
the truc English meaning of the term. To descant upon the moral 
influence of home, would be here rather out of its place, yet we miy 
be allowed just to remark en passant, that those who have a taste; OF 
cultivate one, for order and elegance in the objects whieh surro 
them, are, ceteris paribus, if not actually more moral and intellectual, 
more in the way of becoming so than those who attach no importance 
sens does not akord any direct gratification citbey to soumuality € 

ba 


1839. 


To proeeed, however, to give some specimens of the work—for 
hardly could we attempt any analysis, except by copying the list of 
contents, which alone would occupy a great deal of room-—we will 
quote the following, if only on account of the ingenious and pleasing 
suggestion at its commencement :— 


For houses that have a garret, a sort of may be established 
there, by forming giass windows in the roof. An enthusiast amateur might, 
indeed, have the roof of his house entirely of glass, and traim vines or 
ander it; which might be planted in the ground, and their stems brought up 
against the outside wall, and covered with a wooden case. In such roofs, 
the panes of glass should not be more than 2$ in. or 3 in. wide, er plate glass 
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detached, or in pairs; which ast mentioned houses, in the neighbourhood of 
London, are called double detached houses. In cases of this kind, whether 
the houses are of the fourth rate or the first rate, they may always have a 
plant-house of some kind attached to thém. One of the most ordi modas 
of connecting a green-house with a small house is by placing it st the 
gable end; it being understood that this gable end fronts the south, the 
south-east, or the south-west: though, even if it fronta the dircet west or 
direct east, such a green-house will answer for many kinds of house 
planta; and for al] kinds whatever, with an extre-allowance of fire heat 
during winter. For double cottages or houses, where the gable ends front 
the south-east and north-west, a green-house may be placed against each; 
bat where the one gable fronts the south and the other the north, then the 
one green-house should be placed on the east side of the house, and the 
other on the west side. In single houses, the green-house may be placed in 
a great variety of ways, and may be of many forms, as will be seen hereafter, 
according to the arrangement of the groand plan, and the style of elevation, 
of the honse. In whatever manner a green-house, or plant-house of any 
description, is attached to a house, means ought always to be provided for 
warming, ventilating, and watering the plant-hoase, altogether independently 
of the dwelling-house; for few things are more disagreeable sad unwhole- 
some to human beings, as well as injurious to furniture and the walls of the 
woe than the cee danip e cue earth, weter, and plants of a 
conservatory. is mason, t grown in conservatories i 
diately attached to drawing-rooms should be such as are natives of very 
climates, (for example, the Cape of Good Hope, Australia, &c.) and, couse- 
quently, require very little water; and the gardener should contrive to give 
his waterings either late in the evenings, or very early in the mornings, when 
there is no chance of the conservatory being in use by the family. Previously 
to the hour when it is expected the family will walk in the conservatory, it 
ought to be thoroughly ventilated, so as to carry off the damp; and the 
surface of the ground ought never to be kept very moist, in order to prodace 
as little evaporation from it as possible. 


We do not exactly agree with the predilection expressed by Mr. 
Loodon for the square or cube as the best form for a house. Allowing 
it mey deserve all that is said in its favour, it does not exactly follow 
that it ought invariably to be adopted to the exclusion of is Geared 
particularly where other considerations ought to be attended to, besides 
those of mere economy. Far more do we approve of what is said on 
the subject of views :— 


Variety in the views obtained from the house, and from the different walks 
conducted through the grounds, is one of the grand desiderata in every en 
laid out in the modern style, whether its extent may be large or small. 
respect to the views from the house, the first thing to be attended to is, the 
disposition of the rooms, so that their windows may look in different direc. 
tions, Unless thís has been studied by the architect, it will be Impossible, 
even in the finest situation, to produce much variety in the views. Kan 
a house placed on a slope, commanding an extensive prospect; if the 
rooms looked towards that prospect, aIl of them would have n views, but 
these views would not be varied; whereas if, from one side of the house, the 
windows of one room (say the drawing-room) looked out on a level flower- 
garden; and if, on another side, those of the dining-room looked up the 
slope; while, on a third side, those of the library, or breakfast-room, cam- 
manded the distant prospect; there would be three distinct characters of 
view. Now, in very small places (say of a quarter of an acre, or even less, 
in extent), this varied disposition of the rooms, or, rather, of the manner of 
lighting them, ought never to be lost sight of; because, altogether in e 
dently of distance, or of any object beyond the boundary fence, the views 
may be rendered of different characters by the different kinds of trees and 
shrubs planted, by their different disposition, by a difference of form in the 
ground, and by & difference in the architectura) ornaments, or by the absence 
of architectural ornaments altogether. Even a difference in the form and size 
of the window, or the absence or presence of a balcony or Vend. will 
al her alter the character of the scenery. Wherever, therefore, a house 

isolated, and bas a clear of a few yards on each side of it, it 
may always have at least four different characters of view, independently of 
the effect produced by balconies, verandas, or other changes in the windows 
os foreground. Hence, also, in limited plots of ground, whatever is their 
shape, variety of view will be produced hr ing the house nearer 
one or nearer one aide, than in tbe centre. the latter case, it is im- 
possible to get depth of view from any side, and thus a great source of beauty 
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is lost. A deep view includes a greater number of objects, and, consequently, 
admits of a greater variety of eleet of light and shade; it increases our ideas 
of extent, and, by concealing more from the eye tham can be done in a oom 
ned view, i$ gives a greater exercise to the imagination. Add to this, that, 
in a small place, depth of view is mot expected; and, couscquently, when it 
does oceur, its effect is the more striking, by the surprise % occasions, as well 
as by its contrast with the other views, which must necessarily be very 


We could wish to continue this extract by quoting also the de- 
scription and remarks introduced in illustration of it, but unless we 
could likewise give the plan of the house and garden, the rest woutd 
not be very well understood. We must, however, hasten to conclude 
our article, which perhaps we cannot better do than by extracting the 
following general observations :— 


Yt has often struck us with surprise, that the proprietese of the finest resi- 
dences in England, noblemen and gentlemen of high education and refined 
taste in other things, possessing collections of the finest pictures, and whose 
eyes must consequently be familiar with all thet is noble and beautifal ia 
landscape, should yet commit the laying out ef their to thair gardon- 
ers; or, at all events, permit them to make alterations and additions in wbat- 
ever relates to flower-beds, flowering shrubs, and rockwork ; forgetting that 
the life of the gardener has becn devoted to the study of the eulture of plants, 
and not to that of the composition of forms, and their effect in 
scenery, Hence it is that many of the most beautiful places in England are 
at this moment disfigured by flower-beds, either placed where there ought to 
be none, or put down of such shapes, and in such a manner, as neither to 
form a whole among themselves, nor with the other objects near them. How 
rarely do we find pieces of rockwork, or rocky cascades, in England, which 
a man who had profited by the study of pictures could take pleasure in 
looking at? It ia clear to us, that the possessors of pictures in general de- 
rive very little benefit from them, as regards the improvement of their taste 
in landscape. How few landed proprietors can, like the late Sir Uvedale 
Price, and the present William Welle, Esq., of Redleaf, tranafuse the apirit of 
the finest landscape into the artificial acenery which they create in their 

unds? Many country gentlemen are in the habit of having artista at 

ir houses, to take ts, views, &c.; and these being, in many instances, 
the guests of the family for weeks together, we often wonder how it happens 
that they do not an out the grosser errors of want of connexion and unity 
of expression, with which they must so frequently be shocked in passing 
through fower-beds and pleasure-grounds; but we suppose that gentlemen 
do not think of asking the opinion of a landscape-painter on any point can- 
nected with gardening; forgetting that the composition of dioi is the 
business of the landscapo-painter, sad that his eye has been educated by a 
long course of study and observation, so that ha can detect whet is right or 
wrong at è ei There are some proprietors who have studied the 
eubject t! vea, of whe fortunstely knowing their own ignorance of it, 
have had the wisdom to consult such artists as erm Nesfield, &c.; and we 
only wiah that those who do without auch aid could sec their places ag they 
are seen by men of real taste. 

We are aware that what we have said ourselves, and what we bave 
quoted, goes a very little way indeed towards affording much idea of 
a volume consisting of between 700 and 800 closely printed pages, 
and illustrated with from 900 to 400 woodcuts; but we can recommend 
it in ral terms as one exceedingly interesting and useful to those 
who have either auburban or SM residences; and also to those 
who are ooncersed either in architecture or in gardening. 


FOREIGN MONTHLY REVIEW. 


The second number of this new periodical contains an article en- 
titled “Modern French Architectural Decoration,” at the head of 
which is placed Thiolletand Roux’s “ Nouveau Recueil de Menuiserie 
ef Decorations Infericures." Perhaps the best way of recommending this 
paper to the attention of our readers will be to give some extracts 

m it, by way of sample. 

Granting that it may, in some respects, be a subordinate part of their prae- 
tice, we must be allowed to aseert that decoration is a very important one of 
their art, and that the study of it, internal as well as external, ought to enter 
into every architects education. Many may, perhaps, be of opinion, that it 
is one of those things which may very properly be deferred, until after the 
usual elementary course of training has been gone through ; we, nevertheless, 
are disposed to hold that it is the aafer course to cultivate a refined taste as 
early as possible, lest, in the interim, a bad taste, never afterwards, pe, 
to be eradicated, should spring up of ite own accord. For want of eul- 
tivsting an acquaintance with interier decoration, in ali ite manifold and 
complex ramifications, it seldom happens that, if accidentally called apon to 
furnish ideas for any thing of the kind, our architects have any better re- 
sonrces than what they in some ee ae Undeubtedly 
it is not every one who, in the course of , may 
have occasion to exerciae his talent this way; but even then it would not be 
& whit more meien fe him than many things to which be directs hit atten- 
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tion; and certainly the subject we are speaking of comes far more within 
the provinte of an architect, than some of the studies so fantastically insisted 
upon by Vitruvius as indispensable to the education of one. 

How far a knowledge of it may be useful or not must, in a degree, 
depend upon the peculiar walk in his profession, which an architect takes up ; 
a man whose practice lies chiefly in building bridges, or prisons and poor- 
houses, can, of course, shift very well without it; while it is, on the con- 
trary, of almost paramount importance to those who are called upon to erect 
or alter residences for the opulent and luxurious; at all events, if they, in- 
stead of applying to it themselves, choose to commit that department of de- 
sign to decorators and others of that class, it is very unreasonable, on the 
part of the profession, to affect to hold a contemptuous opinion of such per- 
sons and their taste, when they might rescue their art from the baleful in. 
fluence of such taste, by taking that department of it, as far as design is 
concerned, into their own hands. There is room, however, for auspecting 
that few of their own body would do very much better, for the simple reason 
that such branch of design forms no part either of their professional education 
or their after-studies : of colours, as applicable to their art, on which so much 
depends in this comparatively trifting branch of it, if so they choose to con- 
sider it, they know scarcely any thing. 


In these remarks there is but too much truth; and among those 
which we afterwards meet with there is also much that merits to be 
considered. 


How much depends upon colour alone is obvious enough from the fact, that 
the same design will appear altogether different, according as it happensto be 
differently coloured. Nevertheless, the choice of colours, and the arrange- 
ment of them, are generally left to the chapter of accidents. The architect's 
eye is not trained to colouring, as connected with embellishment ; on the 
contrary, his attention is exclusively confined to models that afford scarcely 
any thing that is immediately applicable to interior embellishment, unless it 
be in a few particular cases. His books furnish him with no ideas on the 
subject; since what they offer, connected with it, rarely amounts to more 
than an occasional section, exhibiting only one wall of each apartment, while 
even that little is exhibited without colour, and without any of those acces- 
sories which there must be in the rooms themselves. As mere sections, we 
do not blame drawings of that class; all that we mean to observe is, tbat 
their deficiencies ought to be supplied by others. Yet even works, which are 
professedly intended to be studies of decoration, generally leave us quite in 
the dark as to one very material point, for very seldom, indeed, does it 
happen that they are iuminated ; in regard to colour, therefore, they afford 
no information. 


We must not be too liberal of our extracts, for were we to copy 
from it as much as we could wish, we might as well transfer the whole 
article entire to our own pages, which would be being more liberal to- 
wards our readers, than just towards the publisher of the Foreign 
Monthly. We must therefore pass over some other descriptions of, 
and remarks on, several of the modern Parisian shops, and confine our- 
selves to what is said of the mode in which the interior of many of 
‘them are decorated. 


If leas striking on the score of mere novelty, the specimens of interior de- 
corations in shops are more successful: in fact, they exhibit more of taste 
than of decided novelty, except as the actual application, all par- 
taking, more or less, of the style of painting in vogue at Pompeii. Milletot's, 
the confectioner’s shop, plates 49 and 50, is au exceedingly pleasing example 
of this mode of embellishment; tasteful in design and rich in effect, although 
the colours employed are little more than browns and greys upon a white 
ground. Plate 66, a linendraper’s shop, No. 29, Place de la Bourse, is, al- 
though very different from the preceding, another agreeable subject. The 
Café Gaulois, Rue Poissonniére, is a more ambitious display of the Pompeian 
style; but, as that plate is uncoloured, it is impossible to form any idea of 
that upon which the effect mainly depends. For purposes where mere general 
effect is required, this mode of decoration may very eligibly be adopted; but 
it is not very favourable to other species of art, because it excludes framed 
pictures, with which it would very ill agree, even were spaces for their re- 
ception provided for before-hand in the design; while it is hardly to be 
wished that subject pictures should be made to combine with it, by being 
similarly painted on the walls themselves, because it is our opinion that, were 
such practice to be brought into vogue, it would tend to deteriorate art by 
giving currency to a flimsy, meretricious style—a specious, shewy mannerism 
~~and nothing more. We are now taking into view the consequences, sup- 
posing it were to become the fashion among those who occupy not family 
mansions but rented houses, to encourage such pictorial embellishment on the 
walls of their rooms. As such paintings could not be removed, and could 
scarcely have value as available property, it is hardly to be supposed that real 
talent would ever be employed in producing them. Besides, a superior col- 
lection of pictures may be formed by degrees; but, in this case, an entire 
series would have to he paid for at once, and, if not of first-rate quality, of 
such quality, at least, as to stand the test of critical examination as works of 
art, and would be no better, perhaps some degrees worse, than the same sur- 
face decorated with simply ornamental figures; if merely for the reason that 
it would have more pretension, yet be unable to support it. 


Of purely decorative painting, applied to the and ceilings of rooms, 


examples are here furnished from a ball and billiard-room, executed, at Paris, 
for Baron Rothschild, in 1820, by Picot and Gosse. The Ceiling of the 
second-mentioned apartment, in the style of the baths of Titus, is rich, yet 
chaste and harmonious, and many of the other parte, taken by themselves, 
show much taste, yet how far the tout-ensemble may be satisfactory, can only 
be guessed at ; even allowing it to be so, it is questionable whether it is one 
that can safely be recommended for purposes. It is certainly one tht 
calls for much previous consideration and foresight as to its results. It is one 
yhat may be carried too far, and which is liable to great abuse, nnless it te 
put under the check of correct artistical judgment and feeling. Still we 
could wish to see it encouraged to a certain degree in this country, were i 
only because our architects would then, almost of necessity, be led to bestow 
more attention than they at present do on what they ought to understand; 
and, if properly taken up, it would tend greatly to widen the scope afforded 
to design. 


Theory, Practice, and Architecture y Aena The Theory by Js 
Hann of King’s College, and the Practical and Architectural Trea- 
lises by WiLEIAM Hosxine, F.S.A., &c. Part 1, 2,8. London, Jom 
Weale, 1839. 


The three parts before us are devoted to a miscellaneous collection 
of well engraved plates of several bridges of importance, which have 
been erected in this country; in addition to what we have before no- 
ticed, there are eight plates of the Hutcheson Bridge at Glasgow, 
which exhibit not only the construction, but also the progress of the 
work, the setting of the centres, building the foundations, and the in- 
plements employed. There are several examples of Iron Bridges, 
constructed by the Butterley Company, and various bridges of stow 
and timber. 

In the letter-press we have a translation of Gauthey’s Treatise ou 
Bridges; but notwithstanding that this treatise has been held in high 
repute by many scientific men, we cannot for our part concede to it 
such a prominent position. We consider the formule to be 
pomp iceted, and not at all calculated to benefit the practical bridge 
builder. The translator has fallen into a few errors in the translation; 
the word pile has been introduced in several places for the word pir, 
and there are some others which the scrutinizing eye of the profession 
will discover. 

The two papers on the theory of Bridges, by Professor Ham, 
and on the theory of the arch, by Professor Moseley, are well written 
and of deep research; it would have been better if the two papers 
had been blended and intrusted to one author, for they in some 
measure interfere with each other, and are likely to confuse the 
student; notwithstanding, they are well deserving of an attentive peri- 
sal, and we shall give an extract from the pa er by Professor Moseley, 
to enable our readers to form an opinion of the work for themselves. 


* + As the simplest case of a section of variable inclination, let its plane 
be supposed always to pass through the same horizontal axis, This case tocludes 


that of the circular arch under its most general form, and to this case my 


farther researches have been limited. 

I have supposed certain forces to be applied to one extremity of a stractue 
thus intersected, and resting by its other extremity upon an immoveable bus. 
As for instance a semi-arch, fig. 2, resting by its extremity B upon its tbuit- 
ments, and supported by a given force P, applied to the key-stone AD, insted 
of the pressure of an opposite semi-arch. On this hypothesis the equation to 
the line of resistance may be completely determined in respect to an areh of 
equal voussoirs subjected to any variety of loading. With a view to thi 
general determination I have first supposed the loading to be collected over 
a single point X of the semi-arch; and on this hypothesis I have found the 
equation to the line of pressure in terms, of the inclination of the joint AD 
of the key-stone (that is, of the line CD) to the vertical, the angle ACB d 
the segment of the arch, the common depth AD of voussoirs the point œ 
application, and the magnitude of the force P and the weight X. This deter 
mination evideutly includes the cases of the loaded Gothic and segment! 
arches; and were the magnitude end point of application of the force P 
known, it would constitute a complete determination-of the equilibrium of 
the structure. 

But unfortunately, in the actual case of the arch, this pressure upon the 
key is an unknown thing. We neither know its point of application nor it 
amount, 

It is the pressure of the opposite semi-arch, or rather it is the resultant dí 
an infinity of pressures exerted by the opposite semi-arch upon an indsity d 
points, by which that semi-arch is in contact with the face AD of the key; 
and the amount of this resultant, and whether it pass throngh the middle of 
the key-stone or its extremities, are necessary, but, up to this period of the 
investigation, unknown elements of the theory. Some other principle of 2t- 
chanical action manifestly enters into the conditions of the equilibrium, end 
claims a place at this period of the discussion. . ; 

That other principle is this, that of all the pressures which ean be ppl 
to the key, different in their points of application and amount, but all coa- 
sistent with the equilibrium of the semi-arch, that which K actually sut 
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by the pressure of the opposite semi-arch is the least. This condition of 
minimum pressure at the key supplies mathematically all that is required for 
the complete determination of that pressure, and perfects the theory. 

The demonstration of it is easy. The pressure which an opposite semi- 
areh would produce upon the side AC of the key-stone, fig. 2, is equal to the 
tendency of that semi-arch to revolve forwards upon the inferior edges of 
one or more of its voussoirs. Now this tendency to motion is evidently equal 
to the least. force which would support this opposite semi-arch; supposing 
the seml-arches, therefore, to be equal in every respect, and equally loaded, 
it is equal to the least force which P» support the semi-arch ABDC. 

. 1. 


c r 


Suppose the mass ABDC, fig. 1, to be acted upon by any number of force 
among which is the force Q being the resultant of certain resistances, sup- 
plied by different points in & surface BD, common to the intersected mass 
and to an immoveable obstacle BE. 

Now it is clear that under these circumstances we may vary the force P, 
both as to its amount, direction, and point of application, without disturbing 
the equilibrium, provided only the form and direction of the line of resistance 
continue to satisfy the conditions imposed by the equilibrium of the system. 

These have been shown to be the following, —that it no where cut the 
surface of the mass, except at P, and within the space BD, and that it no 
where cut any section MN of the mass, or the common surface BD of the 
mass and obstacle, at an angle with the perpendicular to that surface, greater 
than the limiting angle of resistance. 

Thus, varying the force P, we may destroy the equilibrium, either, first, by 
causing the line of resistance to take a direction without the limits prescribed 
by the resistance of any section MN through which it passes, that is, without 
the cone of resistance at the point where it intersects that surface; or, 
secondly, by causing the point Q to fall without the surface BD, in which 
case no resistance can be opposed to the resultant force acting in that point; 
or, thirdly, the point Q lying within the surface BD, we may destroy the 

by causing the line of resistance to cut the surface of the mass 
somewhere between that point and P. 

Let us suppose the limits of the variation of P within whieh the first two 
conditions are satisfied, to be known ; and varying it, within those limits, let 
us consider what may be its least and greatest values so as to satisfy the third 
condition. 

Let P act at & given point in AC and in a given direction. It is evident 
that by diminishing it under these circumstances, the line of resistance will 
be made continually to assume more nearly that direction which it would 
have, if P were entirely removed. 

Provided then, that if P were thus removed, the line of resistance would 
cut the surface, that is, provided the force P be necessary to the equilibrium ; 
it follows that by diminishing it, we may vary the direction and curvature of 
the line of resistance until we at length make it /ouc some point or other in 
the surface of the mass. 

And this is the limit; for if the diminution be carried further, it will ewt 
the surface, and the equilibrium will be destroyed. It appears then that 
under the circumstances supposed, when P, acting at a given point and in a 
given direction, is the least poasible, the line of resistance touches the inferior 
surface or intradoe of the mass. 

In the same manner it may be shown, that when it is the greatest possible, 
the line of pressure touches the exterior surface or extrados of the mass. 

I have here supposed the direction and point of application of P in AC to 
be Co but by varying this direction and point of application, the contact 
of line of resistance with the intrados of the arch may be made to take 
place in an infinite variety of different points, and each such variety supplies 
& mew value of P. Among these, therefore, it remains to seek the absolute 
maximum and minimum values of that force. 

In respect to the direction of the force P, or its inclination to AC, it is at 
once t that the least value of that force is obtained, whatever be its 
point of application, when it is i to AC. 

There remain then two conditions to which P is to be subjected, and which 
iavolve ite condition of a minimum. The fret is, that its amount shall be 
such as will give to the line of resistance a point of contact with the intrados. 
The. second, that its point of ication in the key-stone AC ahall be such as 
te give it the least value which it can receive, subject to the first condition. 

have determined the value of P subject to these conditions in a paper 


read before the Cambridge Philosophical Society in May 1837, and published 
in the 6th volume of their Transactions. The equations involving thet value 
admit of a complete solution, and determine it for every form and dimension 
of the broken or Gothic arch, and the complete segment, and for every cir- 
cumstance of its loading. 

The condition however that the resultant preasure upon the key-stone is 
subject in respect to the position of ite point of application on the key-stone 
to the condition of a minimum, is dependent upon hypothetical qualities of 
the masonry. It supposes an unyielding material for the arch-stones, and a 
mathematical adjustment of their surfaces. These have no existence in prac- 
tice. On the striking of the centres the arch invariably sinks at the crown, 
its voussoirs there slightly opening at their lower edges, and pressing. upon 
one another exclusively by their upper edges. Practically the line of re- 
sistance then, in an arch of uncemented stones, touches the extrados at the 
crown; 60 that only the first of the two conditions of the minimum stated 
above actually contains: that: namely, which gives to the line of resistance a 
contact with the intrados of the arch. This condition being assumed, ali 
consideration of the yielding quality of the material of the arch and its abut- 
ments is eliminated. It will thus be discussed in what remains of this paper. 


Fig. 2. 


To simplify the analytical discussion of the question, I have hitherto as- 
sumed the load upon the semi-arch to be placed over a single point of it X, 
fig. 2. I now imagine it to be distributed in any way over the extrados, but 
symmetrically in respect to the two opposite semi-arches. The centre of 
gravity of this load on each semi-arch being determined, it is evident that 
the Aorizontal thrust P on the key-stone of the arch will be the same if the 
whole load upon it be imagined to be collected in these two centres of 
gravity. I determine then the horizontal thrust P on this hypothesis of a 
concentrated loading: this determination being made, the data necessary to 
the analytical discussion of the question are complete, all the forces acting 
upon a mass ASTD of the arch and its loading intercepted between the 
crown and any inclined position CT of the radius are given, and the equation 
to the true line of resistance under any given circumstances of loading is de- 
terminable in terms of the radius vector CR and the angle ACS. The equa- 
tion determining the value of P is unfortunately one of a high order, involving 
circular functions of complicated forms; and the solution of it otherwise 
than by approximation is perhaps to be despaired of. The small value of the 
ratio of the depth AD of the voussoirs, in the majority of practical cases, to 
the radius CA of the arch in terms of which ratio the value of P is expressed, 
suggests a developement of the value of P in a series of terms ascending by 
powers of this ratio. To effect this developement I have called to my aid 
the theorem of Lagrange, using two terms only of that theorem, and not 
therefore extending the approximation beyond the first power of the ratio. 
It might perhaps be expedient in some cases to extend it to the second; be- 
yond this limit no practica] enquiry need however be carried. 

The line of resistance being fully determined, the point Q, fig. 1, where the 
resultant pressure of the whole semi-arch intersects, the supporting surface 
BD of the abutment becomes known, and also the direction of this resultant 
pressure. Now all the circumstances which determine the equilibrium of an 
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abutment, subject at a given point to a given insistent pressure, I have before 
discussed, aud L have determined its line of resistance under these circum- 
stances: that line of resistance evidently unites with that of the arch at this 
point—this line of pressure is therefore completely known, and the condi- 
tions of the equilibrium of the piers or other abutments of the arch, and of 
the arch itself, are determined. * * 

The theory of the equilibrium of the grein and that of the dome are pre- 
cisely analogous to the theory of the arch. 

In the foriner a mass springs from a small abutment, spreading itself ont 
symmetrically with regard to a vertical plane passing through 
its abutment. The groin is in fact nothing more than an arch, whose vous- 
soirs vary as well in breadth as in depth. The centres of gravity of the 
different elementary voussoirs of this mass lie all in its plane of symmetry. 
Its line of resistance is therefore in that plane, and its theory is embraced in 
that which has been already laid down. : 

Four grains commonly spring from one abutment; each opposite pair being 
addorsed, and each adjacent pair uniting their margins. They thus lend one 
another mutual support, partake in the properties of a dome, and form a con- 
tinued covering. 

The groined arch is of all arches the most stable; and could materials be 
found of sufficient strength to form its abutments and the parts about its 
springing, ] am incliwed to think that it might be safely built of any required 
degree of flatness, and that spaces of enormous dimensions might readily 
be covered by it. 

It is remarkable that modern builders, whilst they have erected the com- 
mon arch on a scale of magnitude nearly approaching perhaps the limits to 
which it can be safely carried, have been remarkably timid in the use of the 
groin. 

In part 8 is the commencement of a paper on the Construction of 
Bridges, by Mr. Hughes, of a more practical nature, and it is evidently 
written by one who is completely master of the subject. This paper 
commences by describing the various methods of forming foundations 
for bridges, piers, &c.; but we shall defer making any extracts or 
further comments, until after the appearance of another part. 

Upon the whole the work is undoubtedly the cheapest publication 
of the day, when we consider its valuable contents; but it would have 
t een far better had the work been published in such a form asto avoid 
bhe necessity of folding the plates; probably this might have enhanced 
the cost of the work, notwithstanding, it is our opinion that the work 
would have given grema satisfaction to the profession even at an in- 
creased price. e undertand that it is the intention of Mr. Weale to 
publish another edition so as to avoid this inconvenience; if so, we feel 
assured that the work will meet with that support which it so richly 
deserves. 


Studies and Examples of the Modern School of English Architecture, 
The Traveller's Club. S Doras Barry, Architect; Tilustrated 
with. Drawings by Mr, Hewitt, and Engraved by Mr. J. H. Le 
Keur. Accompanied by an Essay on the present state of Archi- 
tectural Study, and the Revival of the Italian Style. By W.H. 
Leens. London: Weale. 1839. 


EwoLisH ÁRCHITECTURE has been treated by many pseudo-critic® 
with & contempt which a due consideration of its works would have 
revented from being applied to it. This neglect has arisen, per- 
haps, more from the apathy of its professors in asserting their own 
rank, than from any interiori of theirs in the production of works 
of merit. Abroad, every café, cassino, town-pump, and police- 
station is fully registered, and receives due honour; but here “ Land- 
scape Annuals,” or similar ad captandum publications, are too often 
the records of our most ingenious monuments. 

We need not feel astonished at the reproach of being a nation of 
shopkeepers, when it seems to be our national habit to obseure what 
even ourselves recognise as the highest source of glory. Domes- 
ticity we may pride ourselves upon—it may be a virtue to seek no 
enjoyment beyond our own fire-sides—but why, in the name of com- 
mon sense, are we to keep our churches as closely confined at home 
as our daughters, or hedge in our palaces with the same care as our 
fruit trees. A spirit of hoarding seems to have possessed us, and 
content with possessing treasures, we have felt no wish to communi- 
cate them to our neigh urs, or to allow them a partisipation, which 
is an increase instead of a diminution of our own honour. Where 
are our finest buildings? Not in the most frequented streets, or 
suspiciaus atrangers might run away with them; not exposed to the 

ublic gaze, or they might become as dishonoured as a prostitute; 

t in some dirty unknown nook there is concealed a monument, 
which foreign nations would make pilgrimages to visit. The same 
feeling seems to prevent us from publishing them, as if to give a 
detailed architectural drawing would be as dangerous a communica- 
tion to our enemies, as the secret of a new rocket or the plan ofa 
fortification. 


the centre of | 


Let us rouse ourselves from this lethargy ; let not inferior nation 
usurp our glory; but let us force Paris and her comonopotiss to 
admit us to the same circle of honour. We have already done much 
towards bringing out the old buildings, but as much and more re- 
mains to be done, and that at once. The opening of the Monn. 
ment, St. Bride's, and St. Martin's, are worthy acts, and 
would be csteemed exertions of a healthy disposition, did not other 
acts point out the lingering of the old leaven. What could be more 
disgusting than sacrificing St. Paul's to a toy-shop, hiding St. Pau's 
School iu a corner, and demolishing St. Saviour's? while the bali 
penny farthing policy in not pulling down the corner of Lombard- 
street, will leave the Royal Exohange as a monument of our su. 
pidity to all posterity. Why is not St. Paul's in some degree cleared; 
St. Michael's, Cornhill, thrown open; and St. Giles’s, the tomb of 
Milton, new fronted ? 

Itis not that we do not poen architectural riches, but that we 
neglect them, and allow others to arrogate over us a superiority 
which our own feelings of dignity should induce us to repel, Dii 
we take as much pains as our neighbours in talking of what we hare, 
many of their idle boasts would be repressed, and instead of being 
treated as a nation of barbarians, we should threaten their 
supremacy. 

f we Lok either to the past or the present, we see nothing 
abroad which is to prevent us from claiming a high position in the 
scale of architeetural merit. Our great works in the perpendicular 
style ean compete with the flamboyant, the Moorish, or any other 
continental medieval style; and in the works of Wren we have some 
counterpoise for the later pends: France, like ourselves, has been 

oing through a course of the cast-off styles of Europe, sod, said 
fine that is great, slfe has learned from us what ig pure, In Italy 
the medieval styles have been defaced, the simple ig c ede 
corrupt, and architecture degenerated from Francie di Giorgio ui 
Baldassare Peruzai has been consigned to the meretrici agas of 
Palladio and his successors; the Dome of Milan has been disfigured 
and St. Peter's stands a childless Kant, Spain, deserted by the 
energy of the Goths, and the refined taste of the Moors, relies for 
its modern fame upon buildings which have all the tawdry aro. 
gance of the Castilian, and all his want of soul, which, where they 
exhibit nature, seek it in the beggar or the monk. Germany, s 
great in her claims as in the sprawling extent of her edifices, v 
wide-spreading as Berlin, and as empty, mistakes nakedness for 
simplicity, and adaptation for originality. She does in architecture 
what she does in other branches of the art—seeks the simple in he 
rude, and looks for elegance in uncouthness. To deny the merits 
of our rivals would be absurd ; but to be blind to faults so glaring, 
would indeed leave us without a motive for exertion. 

Our deficiency arises from architecture being treated as an efort 
of the hand, and not of the mind, the prey of the draftsman and the 
stone-mason, and its qualification a barber's-shop apprenticeship, 
instead of being considered as an elevated and imepired beach of 
art. To restoye it, it must be treated like the other arts—it mast be 
cultivated not in details, but in principles; not by a private selditr 
in the melée, but by a general, who inspects the mass, We hare 
made Greek architecture an affair of columns and friezes—we hire 
forgotten its adaptation to climate, and we have stri it of ie 
ornaments and its colours—and need we be astonished if we hare? 
skeleton instead of a living being, or that we have starved ao 
which we have disclimated and unclad? The principles of G 
composition stare us in the face, and we cannot see them, while ve 
waste, in the research of detail, the power of creating that very &- 
tail. Architecture must be made popular and artigtical—it mor 
have a band of admirers as aultivated as its professors, and we miy 
then hope, that originality may be encouraged, instead of compile- 
tion bearing sway. Of old, it was considered a matter of pride to 
call in to the assistanee of the architect the most disti po 
fessors of other arta; and to Michael Angelo, Raphael, and Ruben 
we owe nany ingenious works. The principles of art are generi. 
but their application special, for it is the same law of propor 
which determines the grouping and massing of a building as of 

icture; the same law which regulates the light and shade; the smt 
aws of contour; and it is the appreciation of these rin laws 
which makes the artist, and not a mere knowledge of the handling. 
The versification of Mickle, Hode, Broome, or Rowe, equalled per- 
haps that of Pope or Dryden; yet, although all are translators, the 
latter only have fame as poets. The grouping of the Laoconn ato! 
Canova's tomb of the Pope, in St, Bet è, 18 guided by the rey 
same rules which mark out the majestic front of York Minster, or 
the minor façade of King’s College Chapel. The same objecuo 
to breaking up n picture into isolated figures refer with equal fret 
to the distribution of the members of a palace, or the detail o? 
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clut-house. If, too, Greek architecture be carried out here as at 
Munich, or the Moorish or early Italian styles be introduced, the 
architect must study with the painter the same principles of combi- 
nation, and possess the genius of colour as well as form. The pub- 
lic are the parties to be pleased, they are those who command, and 
those who Applend, and unless they be instructed, the architect must 
be contented with the invidious honours of a clique, or find his best 
meant efforts received with the contempt of ignorance. It lies upon 
the architect to give this impulse—it is from him that must come the 
instruction, and then we may see the same progress in his branch as 
in the other styles of art, h is by the activity of the painters that 
the public have become qualified judges of their productions—tha. 
art has advanced, and pictorial exhibitions are crowded, while the 
architectural room is left to the solitary cavillings of the profession, 
and the contempiinle productions of unapplauded exertion. Public 
competitions will do much, and they are the more necessary, as even 
the judges, according to the observation of Mr. Leeds, must see the 
works exhibited, before they are able to compare them and select. 
The architects must, however, shake off their lethargy, read “Stuart's 
Athens” less, think more, write and speak more, and, above all, act 
with greater energy and more effect, No time is more propitious 
than the present—the public is alive to art; they have claimed it 
as their inheritance, and sources of instruction now exist, which, to 
the previous generation, were unknown. The purest models of 
Greece have been disclosed, their polychromy illustrated, the 
Gothic and Moorish styles described, the Renaissance is in vogue, 
and a number of works have rendered the Italian styles accessible 
to ns in all their beauties. 

Much of the mischief has doubtless arisen from the absurd restric- 
tions imposed by the professors of the art, from their want of a liberal 
construction of their studies, and by their confining the artist within 
bounds, which to the ancients were unknown. Nothing is worse 
than this cramping down to conventional rules, which gives, like a 
University education, the prize not to genius, but to memory. To 
animate the student, and Direct his fature porrem, proper works 
should exist, not of ancient or modern edifices merely, but of onr 
own productions, so that foreigners might learn that we could rival 
them, and Englishmen that we had not been neglectful of our duty. 
The proper body to have executed this task would have been the 
Institute of British Architects, but they want either the confidence 
or the means to give this plan effect. T'o Mr. Weale, therefore, are 
the English public indebted for attempting to form a work worthy of 
the subject ; and to his public spirit will they owe what has too long 
been left neglected. at the attempt is hazardous, experience has 
too often proved ; and we therefore call upon the profession, as they 
are capable of appreciating such a work, to set the example to the 
publie in its support. 

To Mr. Leeds has been confided the task of superintending this 
work, and we know no man who, in the merit of his previous works, 
ihe soundness and liberality of his judgment, or extent of learning 
and information, is better qualified for conducting such an arduous 
work. In the last edition of ‘The Public Buildings of London,” 
Mr. Leeds has earned his qualification ; and equally in translations 
from foreign languages, and in commentaries on other works, he has 
proved himself, without pretension, to be one of the best architectural 
critics of the day. Did his success depend on hís ability, or on the 
spirited exertions of Mr. Weale, we should not hesitate to pronounce 
it as certain, but it is on the profession thnt we must again call to 
show that they merit the efforts which are made on their behalf. 

Before we read Mr. Leeds’ Essay, we thought that a better choice 
might be made for the commencement of such a work ; but by him we 
have been convinced, that both from novelty and purity of style, and 
individual mérit, no work could have been better selected to interest 
the public than the “ Traveller's Club." The author briefly enume- 
rates the causes which now impede architecture, and then, after a 
survey of the Greek and Gothic styles, enters into an able disqni- 
sition on the various styles of Italian, and particularly as they relate 
to the subject now before us; and it is but truth to say, that the 
“ Travellers Club" comes out of his hand with new beauties added, 
and all its perfections enhanced. From the works of an able and 
attractive writer like Mr. Leeds, it is difficult to select any thing 
without an embarrassment of choice, but we have culled for our 
readers the following extract:— 

To attain even such degree of familiarity with the subject, —which is after 
all but very limited and superfioial in comparison with the drier practical 
imowledge indispensable to the professional mao,—to attain even this, will 
be thought no inconsiderable labour,—a task little abort of irksome. On the 
contrary, it ie one which would be found to be replete with great interest and 
amusement, provided, indeed, a person has any capasity for it at all, aud 
would take it up rationally, as he would any otber pursuit to which his teste 


might incline him. The chief obstacle in the way of its being done is that 
no system of study accommodated to such purpose hes hitherto been laid 
down ; so far from it that sn hysteron-proteron is committed at the very outset; 
that is, according to vulgar phrase, the cart is put before the horse, and the 
beginning made at the wrong end ; for instead of commencing with generali. 
ties and proceeding onwards to specialities and minutia, the letter are brought 
forward before the student has any clear notion whatever of the anbjeot in its 
leading bearings; which is not very much unlike finishing up a single figure 
or object in a picture bofore any other part of it bas begun to be put in: & 
method suitable enough for & youth put into an architect’s office, where he 
must learn his elements piece-meal, but as unfit for persons in general,— 
as tedious and as repulsive as it would be to drudge through all the minutis 
of & grammar in studying a foreign language, before any insight had been ob- 
tained into its general structure and character. 

It is true, the mass even of the educated are st present totally ignorant of 
architecture; yet, barring the prejudice which deters people from making the 
attempt, there is nothing which would prevent those who have s turn for 
studies from becoming as proficient in all that relates to the asthetic part of 
architecture as the most sccomplished architect himself. Or if this vew of 
the matter be denied,—if no diligence, no study, no enthusiasm of feeli 
can ever place tho amateur on the level of the professional man with uc 
to taste,—the disastrous alternative is that it matters not how soon we abandon 
all idea of advancing architecture as a fine art, seeing that it would be all to 
no purpose, no advantage whatever—no accession of enjoyment resulting from 
it to the public. 

Whatever views to the contrary may be held by some among the profession 
certain we are that no real friend, either to the profession or to the art, will 
advocate the principle of mystifying that branch of architecture with which 
all ought, if possible, to be conversant. No doubt shallow smatterers, super- 
ficial Tabblers, half-educated pretenders, ought to beexterminated ; not, how. 
ever, by interdicting them from meddling with what they do not understand, 
but by encouraging them to proceed, ond not to rest content with stopping 
short at the threshold, where, as they are well aware, thoy are at least one 
step in advance of the rest of the public, and therefore give themselves aire 
accordingly. 

It is not the least evil attendant upon the present insulated condition of 
architectural study and knowledge, in consequence oftheir being confined almost 
exclusively to the profession, that architects themselves do not take that 
enlightened view of their art whioh they ought. As far, indeed, as the claim- 
ing for it almost paramount importance goes, they cannot be ch with 
uudervaluing it in the slightest degree ; but that sort of overrating it is alto- 
gether a different matter from endeavouring to ennoble it, and from exerting 
themselves to make it manifest the powers ascribed to it. In their attention 
to the means, — laudable enough in itself,—professionel men overlook, or if 
they do not overlook, apparently disregard, or are indifferent to the end,— 
that is, to what ought to be the end proposed,—admitting that the work puts 
forth any pretensions on the acore of art. They are urged ou by little or no 
stimulus from without their own pale ; and it might sometimes be imagined 
that they presume rather too much on the ignorance of all the reat of the 
world. 

Another disadvantage is, that for their judges they can look acarcely to any 
except their professional brethren, perhaps rivals, whose praises wiil hardly 
ever be very enthusiastic, and who will seldom be disposed to approve indi. 
vidually of what ie either contrary to their own tice, or calculated to 
render manifest their own inferiority. Certain it is that the most promisi 
talent ina young aspirant is seldom cordially hailed, or in any way essisted 
onwards by those around him in the profession; neither does that of the 
more advanced architect receive their applause until he has terminated or is 
about to terminate his career; his contemporaries punctiliously writing tll 
he shall first have said his valete, All this need excite no wonder: it would 
be more wonderful, every thing considered, were it otherwise. Stillit would 
be better were there some counterpoise to it; which can be obtained only by 
there being, out of the pale of the profession, a sufficiently numerous hody 
competent lapin d of merit and talent, and to discriminate between those and 
the opposite qualities. Then, aud hardly till then, will talent have generally 
a chance of developing itself and making its way, without being dependent, 
as it now is, almost entirely upon those fortunate casualties which enable it 
to surmount the obstacles that else might have impeded its course for ever. 

That the work is brought out with skill and taste, the name of Mr. 
Weale is a sufficient guarantee, and we can thus relieve ourselves 
from a task of eulogy, which we hope our readers will perform 
instead of ourselves. It is sufficient that Messrs. Hewitt and Le 
Kenx have performed their task; and we leave to the profession to 
give it their good wishes as strongly as we do eurselves. 


On Steam-Boilers and Steam-Engines. By Jostan PARKS, 
M. Inst. C. E. Part 1., Vol.3. Transactions of the Inetstution 
of Civil Engineers. London: Weale. 1839. 

IT has long been a desideratum, that some person or persons, well 
ualified for the task, should undertake an investigation of the 
ifferent systems of generating steam, aad of the various circum- 

stances by which its production is accelerated or retarded, with the 

view of ascertaining the form of steam generator and trestment of 
feni best adapted to promote durabilily ia the former, and economy in 
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the latter. On the first appearance of the work under review, we 
entertained great hopes that it would supply this deficiency, but were 
much disappointed ; for on perusing it carefully, we found it so full 
of theoretical errors and fallacious arguments, as to render it unfit to 
serve as a guide, either in the conatruction of boilers, or in the 
management of the fires under them, except in a general way, which 
is now little needed, as the principles advocated by Mr. Parkes are 
already extensively acknowledged and put in practice, especially by 
the Cornish engineers. 

The author proposes, in this paper, “ to investigate and compare the 
peculiar properties of various kinds of steam-boilers, as exemplified 
in their practice; to show their points of agreement and disagree- 
ment; to exhibit their respective merits and demerits as evaperative 
vessels; to point out some general laws which may contribute to give 
greater uniformity to the results of evaporation from any assigned 
heated surface of boiler, and enable the employer of a boiler not only 
to ascertain if he is using his fuel economically or wastefully, but to 
apply a remedy, should he find his practice imperfect.” 

n our opinion, the proposed end has not been attained in the work 
before us; nevertheless, the table of experiments, which we presume 
to be correct, cannot but be very instructive, and may, with the 
addition of other experiments, form a basis from which a more suc- 
cessful analyst may deduce the general laws which Mr. Parkes endea- 
voured to discover. We have now to show the grounds on which 
we base theopinion we have just expressed; for which purpose we 
shall follow the reasoning contained in the paper as concisely as pos- 
sible, and, therefore, confine ourselves principally to the leading 
points of the argument, supporting our remarks by quotations from 
the work itself. 


Paar I. 


“On the qualities of steam boilers, and on the influence exercised over 
evaporation, by their proportions and practical management." 


This part commences with a kind of introduction, in which the 
author enumerates the subjects treated in the sequel, and mentions, 
among others, the influence of time in producing the relative degrees 
of economy, which he reserves for a separate examination at the end 
of the paper, giving the following vague definition of time, as he in- 
tends it to be here understood :— 

“ By time, I mean the relative periods of the durstion of a given amount of 
beat about the boilers, and about equal areas of their surface." 

The rate of combustion, one of the elements of time, as defined b 
our author, is considered by him as one of the circumstances whic 
have the greatest influence on the evaporative economy of a boiler; 
but, if we perfectly comprehend, as we believe we do, the meaning 
attached by the author to that expression, viz., the quantity of fuel 
burned under one boiler in a given time, this is not a matter of choice, 
but must depend on the required rate of evaporation; and slow com- 
bustion, in the same sense, must be, not a cause, but a sign of 
economy effected by some other means. It should be distinctly 
understood that we have made use of the term slow combustion, in the 
sense in which we conceive it to be employed by the author, namely, 
as signifying a comparatively small quantity of fuel burned under one 
boiler in a given time: but we would rather have that expression 
convey the idea, that the quantity of fuel burned in a given time is 
small in proportion to the quantity contained in the furnace. The 
rapidity of combustion, in this sense, must obviously be regulated, in 
some measure, by the nature of the fuel; for the more bituminous 
varieties of coal, if submitted to a comparatively moderate heat, suffer 
distillation, and a great proportion passes unburned through the 
boiler in the form of smoke. In one instance, in Lancashire, Mr. 
Parkes tella us, the coal he attempted to burn, on his plan of thick 
fires, on extensive grates, with slow combustion, contained so much 
tar as to run in streams through the bars, and catch fire in the ash-pit. 
Thus the limit of s/ow combustion, properly so called, or rather, the 
most advantageous rate of combustion, is determined by the nature of 
the fuel used. 

At the head of the observations on each class of boilers are placed 
certain quantities, considered by the author as forming the principal 
points of contrast and comparison between them. These are :—the 
time in which one pound of coal is burned nnder one boiler; the 
weight of coal burned on each square foot of grate per hour; the 
weight of water evaporated by one square foot of heated surface per 
hour from 212* ; and the weight of water evaporated by 11b of coal 
from 212*. These quantities are called by the author exponents, as 
he considers them to be “indicative or exponential of the quality of the 
boiler, and of the effecta of the practice upon it." Mr. Parkes is pro- 
bably not aware that these terms are already appropriated in mathe- 
matics to a very different signification. 

The first of these circumstances can evidently have no influence on 


the economy of a boiler; for, supposing two boilers to be equilly 
economical, the weight of coal burned under each in a given time is 
necessarily proportional to the quantity of water evaporated in that 
time. 

The second circumstance affects the results in two ways.— Firstly, a 
larger grate is generally accompanied by a larger surface to receire 
the radiated heat, which moderates the action of the latter on the sur. 
face, and thus adds to its durability.— Secondly, the thickness of the 
stratum of fuel, and the weight burned ina given time, being the 
same, the combustion must proceed more slowly in that furnace which 
hag a larger area of grate, and therefore, contains a greater quantity 
of fuel at one time. The economy effected by this means may be 
explained thus :— . . 

d is a matter of every-day experience in common life that, below 
a certain limit, the more atmospheric air is admitted in a given tim 
toa given quantity of fuel in a state of incandescence, the mere 
rapidly the latter will be consumed ; there is also, no doubt, that the 
air which has passed through the fuel into the flue of a boiler, of the 
ordinary construction, contains still a large proportion of uncombined 
oxygen, some part of which might still be pigri ts in effecting tbe 
combustion of an additional quantity of fuel, if properly applied. 
Suppose, for example, a square foot of grate covered with a stratum 
of coal 6 inches in thickness, and supplied with such a quantity of 
atmospheric air, that 51bs of coal shall be burned in an hour; its 
clear, that if a second stratum of coal of the same thickness as the 
first be added, it will in a short time be heated to incandescence, and 
as all the air which has passed through the lower stratum comes i 
contact with the upper one, a portion of the latter will burn by com- 
bining with some of the free oxygen remaining in it, and thun 
greater quantity of fuel will be burned per hour on the equare foot of 

te, when the stratum is 12 inches, when it is only 6 inches 
thick, the supply of air being the same. To reduce the consumpti 
of coal, in the second case to the same as in the first, it will therefor 
be necessary to diminish the supply of air, the consequence of which 
will be that a smaller quantity of heated air will pass up the chimney; 
and since the principal loss of effect is to be attributed to the abstru:- 
tion of heat by the air which passes up the chimney, the gain, or 
rather saving of heat effected by means of thick fires will be propor- 
tional to the diminution of draught, the air being supposed to arive 
at the foot of the chimney, at the same temperature, under all cireur- 
stances, which is probably the case, when the heated or evaporating 
surface is the same. ; ] 

The experiments made by Mr. Parkes on the summit of thec ^ 
and mentioned by him in a former paper (Trans. Inst. C. E., Vol I, 
page 167), are in accordance with these views as far as we ue 
more acquainted with the particulars; but, unfortunately, we are 
neither informed of the temperature of the air in the chimney, nor of 
the volume of air passing through the furnace, nor of the temperature 
of the flues, these points having probably not been ascertained. We 
only know that the air arrived at the top of the chimney on the old 
plan at such a temperature, that the water in an open copper v 
exposed to the current was constantly in ebullition, while on tbe nev 
Dex its temperature rarely exceeded 180°. Whatever the actu 

ifference of temperature of the hot air ee | have been, it must be 
referred to two distinct causes : first, to the difference in the rate of 
combustion, less air being required to burn the same quantiy of 
coal; so that if all other circumstances had been the same, and tht 
air had therefore arrived at the foot of the chimney at the same tem- 

rature as on the old plan, nevertheless, the quantity of heated a 
impinging against the vessel of water being diminished, the sut 
effect gould not be produced upon the water, as when a greater quit 
tityof hot airimpinged against the vessel. Besides which, the ur 
ascending the chimney with lese veloeity, had more time to cool, " 
therefore, lost more ol its temperature before arriving at the top 
the chimney, where the vessel of water was placed. Secondly, to tht 
addition of another boiler; for the evaporating surface was thus 
much augmented as to abstract a much greater amount of heat fron 
the air during its passage over it, which therefore arrived at the fed 
ofthe chimney with a lower temperature. In the last men 
work, page 169, Mr. Parkes states that he found that 75lbs of cw 
produced from 100lbs of coal, evaporated as mueh water as 1001be 
the self-sams coal. This observation, if correct, corroboratesonr ner 
explained above ; for the combustion of the gases contained in ne 
coal could not have taken place without evolving some hest, du 
whole of which must consequently have been employed in raising $ 1 
temperature of an extra quantity of air over and above that w 
was necessary to burn the gases distilled from the coal. he 

The third circumstance ia certainly an important cause, and 
fourth is the evidence and measure of the evaporative economy. " 

The observations on the three kinds of boiler, the Cornish, th 
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n and the locomotive, tend to show that they rank, according to 
eir respective merita, in the order in which they stand, the Cornish 
being greatly superior to the two others. 
ith respectto the actua] economy of the Cornish boiler, we cannot 
but concur in Mr. Parkes’ opinion, though we should explain it dif- 
ferently. Instead of saying that the slow rate of combustion “ involves 
the neceenity of employing avery extensive surface, or proportion of 
boiler to evaporation," we should say, that a more extensive evapo- 
rating surface absorbs more caloric from the gases and vapours before 
they arrive at the chimney, and thus admits of a slower rate of com- 
bustion. We are not informed of the thickness of coal on the grate 
in any of the experiments referred to; but if we suppose it to have 
been the eame in all, the rate of combustion will be inversely as the 
area of the grate, and directly as the quantity of fuel burned per hour; 
or directly as the quantity burned per hour on each square foot of 
grate. Butif the thickness of the layer of coal is not the same, the 
rate of combustion is directly as the quantity of coal burned per hour 
on each square foot of grate, and inversely as the thickness of the 
stratum of coalon the grate. Mr. Parkes states in the note at the 
foot of page 22, that he found thickness of fuel far more economical 
than an ezcesstve extent of grate surface, thus pointing out the eco- 
nomical effect of a circumstance, which he has nevertheless not 
included in what he calls the exponents. 


In that part of his paper in which he treata of the waggon boiler, the 
autbor professes, on his own behalf and that of the profession generally, 
absolute ignorance of the rate at which heat is transmissible through 
metal of varying thickness, as well as the rate at which it is absorb- 
able by water at different temperatures (see page 13). If this admis- 
sion is well founded, it is much to be regretted that so important a 
part of the investigation should have been omitted in his experiments, 
and that he should not have delayed the publication of his paper until 
he could have resolved the difficulty. We are inclined to think that 
he will find, should he be disposed to pursue the inquiry, that the 
rate at which heat is transmissihle is very nearly directly as the differ- 
ence between the temperatures of the gases in the flue, and of the 
water in the boiler, and inversely as the thickness of the plate. Un. 
fortunately Mr. Parkes hae left us entirely in the dark as to the tem- 
perature of the gases in the flues, so that we cannot with any degree 
of certainty institute a comparison of the evaporative results with 
regard to that circumstance ; but if we suppose the mean temperature 
in the flues to be 800°, while that of the water is in the one case 300°, 
and in the other only 220°, the thickness of the plate in the former 
case being double that in the latter, we shall find the transmission of 
heat through equal areas of plate to be in the ratio 99 to 580, or as 
25 is to 58; or, the transmission would be equal if the surfaces were 
as 58 to 25. Now it appears that the Cornish engineers allow 7 times 
as much surface as the general waggon boiler practice for the vapori- 
zation of equal weights of water in equal times, or in the proportion 
of 175 to 25, which is 3 times as much as would be necessary, under 
the conditions assumed above, to evaporate the same quantity of 
water. The mean difference of temperature should therefore be 
redaced to one-third, or 4679. The consequence must be, that the 
heated air will reach the chimney, with an excess of temperature over 
that of the water in the boiler less by at least two-thirds than in the 
waggon boiler; and, the same quantity of heated air having thus a 
greater effect, less fuel will be burned to produce only the same effect, 
as we have already explained. It must b. remembered that the eva- 
poration will not be increased in the ratio of the heated surface when 
an equal quantity of coal is burned, the increasing evaporation dimi- 
nishing the temperature of the hot air, for which reason the plate with 
which it comes afterwards in contact will not be heated to so high a 
temperature, and will therefore not evaporate so much water as an 
equal area of the other parts of the plate, whose temperature is more 
elevated. 

Compared to the Warwick boiler, the Cornish has only 275 times as 
much heated surface as would evaporate the same quantity of water, 
the temperature of the plate being the same; and if we take into con- 
sideration thatits temperature in the Cornish must have been on an 
average much lower than in the Warwick, in consequence of the 
greater extent of surface in proportion to the fuel burned, the saving 
will not appear so disproportioned to the increased area as Mr. 
Parkes seems to think by the following expression in page 13 : “ We 
must not conclude that it requires 7 times as great a surface exposed 
to heat under like circumstances, to realise an additional product of 
only 22 per cent. from fuel." It should also be remembered that the 
pine A is here considered with reference to the fuel consumed instead 
of the water evaporated, which would have been the fairest comparison. 
But we certainly cannot, under any circumstances, expect the saving 


of fuel to be proportional, or nearly go, to the increased surface for 
transmitting the heat. ` 

We cannot agree with the author, that the gain of 41% percent. in 
the effect of fuel is “ miserably small, compared with the strides made 
in the economy of steam,” nor is it at all necessary to conclude, from 
this inconsiderable economy, “that our methods of generating heat 
and steam, and of constructing evaporative vessels, have attained the 
utmost perfection which the strict laws of nature and the limited 
ingenuity of man forhid us from passing.” 

We now come to the most important part of the paper, where the 
author discusses the various circumstances which affect the results 
obtained in the different boilers, and compares them numerically. 
It is intituled 

* An investigation of the relative time during which the products of com- 
bustion, from equal weights of fuel, continue in operation on equal areas 
of the surface of the boilers; with an estimate of the quantity and intensity 
of heat applied to them.” 

We shall] discuss the several propositions of this investigation 
seriatim, and endeavour to show whether they are based on sound 
PROP or not. The chapter commences with the following 
words :— 

“ The structure of the parts, and the mode of setting s boiler, occasion the 
heat applied to it to travel greater or less distances, and to pasa over very 
unequal extents of surface, in equal or unequal* times. The distances tra- 
velled I shall consider as determined by the length of the circuit which the 
heat is compelled to traverse from the grate till it quits the boiler. The time 
in which it performs the cirouit is the period of the duration of s particle 
of heat about the boiler, and is the first question to be considered. 

** The rate of combustion, or the time in which a pound of fuel is burned, 
seems to me to be the best practical measure of the velocity of theproducts of 
that combustion sbout s boiler. The mind readily apprehends, that if s 
pound of coal be consumed under one boiler, in half the time that it is con- 
sumed under another, the velocity of the current must be twice as rapid in 
the one case as in the other; but if the velocity be expressed in feet per 
minute, or miles per hour, no information is conveyed of an apprecisble or 
practical nature; nor does thst expression reach the source or origin of the 
current, vis , the rate of combustion." 

We must protest against this mode of estimating the velocity of the 
products of combustion, as affording no measure whatever of that 
velocity in boilers of various dimensions, or in which different systems 
of firing are followed. Suppose, for example, two boilera, with grates 
in the ratio of 1 : 2, the section of the flue, in the same ratio, but its 
length the same in both, and let all the arrangements be such that the 
same quantity of air shall pass through, and the same weight of fuel 
be burned on one square foot of grate in each; then, according to the 
above rule, the velocity of the current of the products of combustion 
should be as 1 : 2, while, in reality, it would evidently be equal in 
both boilers. As another illustration, let equal weights of fuel be 
burned in the game time, under two boilers, similar in every respect; 
but let the stratum of fuel be twice as thick on one grate as on the 
other; we have already shown that, with the same draught, more fuel 
would be burned in a given time on the former than on the latter, and 
that therefore the draught must be checked by means of the damper, 
in order to confine the consumption to an equality with the other; it 
is then clear that in this case the velocity of the current in the boiler 
where the thick fire is used must be considerably less than in the 
other. But by the above rule it would be found to be equal in both ; 
therefore, the rate of combustion, or time in which a pound of fuel ts 
burnt, cannot be adopted as the measure even of the relative “velocity 
of the products of combustion about a boiler.” : . . 

The author considers the value of tíme, as an element influencing 
evaporative results, to be referable to,— 

*' 1st. To the rate of combustion. ! 

* $nd, To the distance passed over by the products of combustion before 
they quit the boiler. . i 

** Srd. To the time in which the heat traverses the boilers. 

“4th. To the period of the durstion of the beat sbout equal sreas of 
surface. 

** [t is neceserry to state that the rate of combustion now spoken of, is not 
the rate reckoned on the square foot of grate, but the consumption of fuel in 
an unit of time under one boiler of each class.” 

We have already proved that this rate of combustion has not the 
remotest relation to evaporative economy. 

“ Proposition }. The velocities of the current of heated matter through 
each boiler, will be to one another directly as the rates of combustion, an 
inversely as the time in wbich equal weights of fuel are burned." 

This propositition, being in suhstance the same as what precedes, 
calis for no further notice. 


must have crept In through tnadvertence, for they canno 


* Tbe words or 
cation In the wey they sre used. C2 


possibly have any 
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“ Proposition 2. The distances passed over by the heat before it quits the 
boiler, are to each other directly as the circuits of the boilers: thus the 

*“ Locomotive is to the Cornish as? to 15500, or ] to 29°142, &c. 

“Proposition 3. The tines in which the surface of the several boilers is 
traversed by tho heat, will be to each other, as the products of the ratios 
of the velocities of the current, or rates of combustion, multiplied into the 
ratios of the lengths or circuits travelled : thus the 

“ Locomotive is to the Cornish as 6535 X 22:142 = 151:94 to 1, &c." 

Before commenting on this proposition, it is necessary to correct 
two errors in it which render it rather difficult to understand. It 
should be expressed thus :—The times in which the surface of the 
several boilers is traversed by the heat, will be to each other inversely 
as the velocities of the current, and directly as the lengths or circuits 
travelled: thus the 


Locomotive is to the Cornish as mur : ue or 1: 151734, &c. 
J 

Having brought the proposition and its example to what Mr. 
Parkes intended to convey, we have only to refer to what has already 
been said on the subject of the velocity of the current, to prove that 
the numbers thus found in nowise represent the difference in the 
periods occupied by ** the passage of a particle of heat from the grate, 
dll it quits the boilers,” as Mr. Parkes expresses himself. 

The next question which he considers is, “ the relative time occu- 
pied by the heat from equal weights of fuel in giving out tts caloric 
4o equal portions of surface;" and le solves it in Propositions 4 
and 5, by means of the velocity of the current, incorrectly found by 
Proposition 1, which therefore vitiates the solution of the present 
question. Thus, then, the numbers found by this method cannot 
** be properly termed the relative periods of caloric action, arising out 
of the structure and practice of each class of boiler." But since the 
truth of the results is attempted to be confirmed by another process, it 
is necessary to cxaminc what that process is, and whether it can be 
admitted as a demonstration or not. The proof runs thus :— 

“ It is the same thing to burn, as in the Cornish boiler, one pound of coal 
in 44-08 seconds, and apply the beat to 961-66 square feet of boiler, as to burn 
44 08lbs in one second of time, and apply the heat to 44°08 times as great a 
surface, We should thus find that 42389 square feet would be thearca cor- 
responding with that increased rate of combustion for the Cornish boiler. In 
like manner, 2157 square feet would be the equivalent surface for a rato of 
combustion in the locomotive increased by 6°45 timos. The quoticnt of 
42389 — 2157 is 19-64 as above.” 

Before we can discuss the strictness of this proof, it is necessary to 
correct an error (probably in the printing), which will be obvious to 
every reader, on considering a moment. Instead of 44°03lbs, it 
should be 11b in one second of time. 

The number 19:64 had been previously found by multiplying 
6:835 by 2:874 ; but the former of these was found by dividing 44:08 
by 6°45, and the latter by dividing 961°66 by 334°56; thus:— 

“ 08 961°66 = 19°64. 
6:45 33456 

In the proof it was found by multiplying 961:66 by 44°08, and 
dividing the product by that of 334°56 by 6:45; thus:— 

961°66 x 44°08 
33406 x 645 

These two equations, being identical, cannot serve to eorroborate 
each other, but would necessarily furnish the same result, however 
absurd the grounds froin which they were deduced. 

We have now come to the conclusion of the investigation of the 
influence of tme on the economy of heat, from which it appears that 
the word time may as well be eliminated, as neither the absolute nor 
relative periods of the ** duration of the heat about the boilers,” nor 
“ about equal areas of the entire surface," has been ascertained, the 
only point arrived at being the ratio of the evaporating surface to tlie 
fuel burned, which may be taken at once from Table 1., column 21. 

The remaining part of the paper is taken up with an investigation 
of the relative quantity, and the relative intensity of heat given off to 
those pertions of the boilers which are exposed to the direct action, 
ov radiating calorie of the fire, as having an especial bearing on the 
durability of the boilers. * 

Propositions 6, 7, and 8 are used to ascertain the relative quantities 
of hent supplied (by radiation) to equal areas of those portions of the 
various boilers which are exposed to radiating heat. In the latter 
there is an error similar to those already mentioned, which does not, 
however, affect the numbers, as it only exists in the statement of the 
proposition, and is not followed in the application, 

By the following paragraph, which we quote from page 41, it would 
seem that Mr. Parkes has quite original ideas of heat, since he makes 
a distinction betwecn the quantity of heat radiated upon a given arc® 


= 19°64. 


of surface in a given time and its intensity, as if the latter were not 
determined by, and proportional to the former. 

* The quantity of heat supplied to any boiler would not affect the material of 
which it is composed any the more, whether that quantity or volume were 
greater or less, provided its temperature or intensity remained the same, ‘This in- 
tensity varies greatly in the different boilcra. We have seen that on the lore- 
motive 6:83^ tines more heat is generated in equal periods than on the Cornish 
urate ; but the grate of tho loconctive has only 7 feet area, whilst that of the 
Cornish has 23°66 feet ; and we know that near y7 times as much fuol cannot be 
burned in equal times off a grate less by two-thirds than another grate, with. 
out the accelerüted combustion being accompanied by n very considerable 
elevation of temperature in the products of co:ubustion, The intensity of that 
combustion must, therefore, be fuend, before its intensity of action on the 
surfaces exposed to it can be ascertained.” 

Here the quantity of fucl burned has been improperly compared 
with the area of the grate, instead of the area of the surface exposed 
to the radiated heat; for, the greater the surface which receives a 
given quantity of radiated heat, the less is the intensity of the action 
of the latter on the surface. For this reason proposition 10 will be of 
no value, and proposition 11 false as a general theorem, though possi- 
bly true in some few particular instances ; namely, where the areas of 
the gratea are equal. ‘hese two propositions require the same cor 
rections as mos: of the others. The last should be: 

Prop. 11. The relative intensity of calorific action on the surfaces 
exposd to radiated heat, will be duvcily as the ratios of the intensity 
of combustion on the several grates, and inverscly as the ratios of the 
are..s of those surfaces. Both these propositions are supported by 
similar proofs to that of prop. 5, quoted above, which have therefore 
no value. 

From the 11th we learn that the author considered the heat as 
radiating, not from the whole surface of the fire, but from some por- 
tion of it, of equal area in all boilers, which we cannot possibly admit 

In conclusion we observe, that it is only the theoretical portion of 
Mr. Parkes’ paper to which we object, not calling in question the 
authenticity of the facts therein stated; and we repeat, that we ap- 
prove highly of large evaporating surfaces, and a slow rate of combus 
tion, the mode of firing being suitcd to the variety of fuel used. But 
we firmly believe, that if any one should deviate from the proportions 
and practice experimentcd on, and determine those which would suit 
his purpose by Mr. Parkes’ rules, he would find himself very much 
mistaken on submitting his boiler to the test of experience. 


The Encyclopedia of Ornament. By H. 8naw, F.S.A. Imp. dto. 
Parts | to 13. 


Conrormasty with the title it bears, this publication is intended 
to furnish specimens and decorative detail in various architectural 
styles, and will therefore be far more comprehensive, and contain a 
greater variety of surlies than any English work of a similar kind, 
which we are acquainted with. Indeed we hardly know of any smi- 
lar collection that has been published in this country ; the best sub 
jects of this class being to be inet with only in plates of details in 
larger architectural works; while what arc professed by Books of 
Ornaments have been, for the most part, productions of a very infe- 
rior grade—bad as patterns, and altogether worthless as studies. 
We will not, however, term these plates unrivalled, simply because 
those in Mr. Shaw's “ Specimens of Ancient Furniture," and othet 
publications, would render such epithet incorrect, except as applied 
to his works collectively, and not to this individual one singly. 50 
far the authoi's name is a sufficient guarantee for the superior exe 
cution of the plates; nor does this “ Encyclo media" need much 
recommendation from us to those who are acquainted with the same 
artist’s former publications. Neither is it necessary to insist, at 
much length, on the extreme imporlanee of characteristic and well. 
finished, if not particularly rich, detail in every style of architecture. 
It wonld be idle to inquire whether it be of greater importance than 
the larger masses and features of a building, it being enough to sa 
that it is equally indispensable. Mere embellishment, or correctnes? 
and beauty in subordinate parts, will not excuse defects in the gene 
ral design, any more than beauty of finish or careful execution o 
the accessories in a picture will atone for bad drawing or bad pun 
sition in a picture; bat then, on the other hand, whatever be d 
merits as to general outline and proportions, a buildin will always 
cause more or less disappoiauuent, unless the true spirit of the styse 
adopted be atteuded to, and kept up in all the component parts. iii 
will do well enough to look at by imoculight, or through a mist, u 
nothing more. Most desiraùle is it, therefore, that the student hee 
train himself by times to detail, by acquiring familiarity vith E 
ties of it, not only in different style, but in ouc and the same style. 
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It is in consequence of the neglect of this apparently very subordi- 
nate, not to say trifling, branch of design, that there is so much 
poverty—or, if not absolute poverty, common-place mannerism, and 
obvious want of study with regard to finish, in the majority of our 
buildings. The greater the stock of ideas any one has laid in by 
accumulating studies, from which he may learn the diversities of any 
vne or more styles, all the greater will his resources be; and instead 
of merely following certain copies or patterns, he will be able to 
imitate his models freely, selecting their beautics and rejecting their 
blemishes, adapting and recombining as the particnlar purpose may 
best suggest. Among the subjects here represented, some consist of 
strictly architectural details, such as capitals, cucbels, &c., but the 
greater number are entirely pieces of ornament from various build- 
ings ; carvings in stone or wood, enriched panels of doors, or similar 
compartments on walls, sicined glass, painted tilce, inlaid metal 
work, drapery and hangings, jewellery and goldsmiths’ work, and 
even patterns of lace-work; which last-mentioned, being composed of 
geometrical figures and devices, will, with more or less alteration, be 
tound exceedingly applicable to floors, whether adapted for pave- 
ments or carpets. The same may be observed with respect to some 
of the patterns of stained glass ; and even the specimen of drapery 
from a picture by Cima da Conegliano, which, with very little, if 
any alteration, will be found to supply both patterns and colours for 
carpeting, paper-hangings, floor-eloths, and similar purposes of 
decorntion; while those for buhl and inlaid work may be derived 
from the plate of ornaments by Hans Holbein. Hardly can too high 
praise be bestowed on this work of Mr. Shaw's, whieh ought to find 
numerous purchasers, as it recommends itself not only for the library 
of the antiquary and the studio of the artist, but likewise for the 
table of the drawing-room and the boudoir. 


Report on the Improvement of the River Dee, and Port and Harbou” 
of Chester. y Sir Joux Renniz, Chester. Evans: 1837. 
Reply to Mr. John Scott Russell’s Letter. By Msncaron. 

Chester : 1539. 

IN our last we gave a gencral outline of the plan proposed by Sir 
John Rennie, for the impro:ement of the Dee; and although we 
consider it susceptible of sorie alterations, we feel bound to declare 
its unequivocal superiority over the éredging plan suggested by Mr. 
Russell. On the relative m. rits of these two propositions, a long 
paper-war has been going on at Chester; and the two pamphlets, the 
titles of which are at the hea : of this article, form buta small portion 
of the mass of papers devote.: to the subject. 

One prominent feature str!ses the most unobservant spectator of 
the position of Chester, andil itis the large area now occupied by the 
udal waters of the Dee. Taat this area is the cause of the mis- 
chief, and that its proportion: are too large, it needs bat a small por- 
tion of the faculties of reaso ring and comparison to assure us; and 
it does strike us as extraordi! ary, that Doth Sir John Rennie and Mr. 
Russell should entertain su: it erroneous views as to its necessity. 
xir John, instead of recomnx ading the reduction ofthis waste, on the 
contrary, says, that ‘is the preservation of ihe sectional arca of all 
channels depends ou the quality ofthe water passing through them, it 
may reasonably be inferred that the channels botow Flint and Park- 
gate have suf'ered, to a certain extent; in con equence of ihe ail crac. 
tiou of the large quantity of tiil water by the embankment of 4000 
«cres above-mentioned from the estuary, and over which the tide 
used formerly to flow, although the new channel between Flint 
and Chester may be sail to have been improved." Now the 
cause of this deficiency of depth docs not arise so much from the 

irevious embankment, as it docs froin the embankment not having 
ee carried out. 

Mr. Russell, however, who has exhibited so much research on 
tidal action, mistakes the position still more wrongly ; for, with all 
his knowledge of the operations of the sea, he actually proposes 
dredging. ^. 


The plain explanation of dredging is this, that, like 
paying off an accumulated and annual debt, you must first get rid of 
all the arrears, and then maintain such a foree as will counteract the 
annual operation. The same cause which produced the silt is ever 
in activity, and unless a constant force be maintained to resist its 
invasion, it necessarily follows that it will again accumulate. It is 

, very true that this can be done, and so can tunnels be run through 
quicksands, or a breakwater be erected from Dover to Calais. Every 
thing is practicable when the means exist; but it is certainly aserious 
qncstion, whether a merely e measure should be adopted, or 
whether the difficulty should not be at once removed. Temporising 

-on Mr. Rugsell’s plan is out of the question, as for all useful pur- 

' poses it is a practical impossibility. The dredging on the Clyde, 
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his strongest case, has occupied eighty-three years, and cost 
£200,000. The position of the Dec, Roweier, is totally diferent; 
and even admitting that the works be executed in a much shorter 
time, it must still be remembered that there is an accumulation of 
interest, 80 as practically to increase the cost; and that every year 
that Chester waits, she is insuring the superiority of her rivals over 
her. Two measures only remain, one of which is to alter the course 
of the river, and the other is to make an independent channel. The 
former of these twois the cheaper, and the more profitable, from the 
quantity of land recovered; but it is an operation little understood, 
and which involves an expenditure of time—the most valuable consi- 
deration to the inhabitants of Chester. Under these circumstances, 
one only method remains—that of Sir John Rennie to form a ship- 
canal, the expenses of which can be calculated, and the period ofits 
formation ascertained, and which will have the additional advantage 
of leaving the river free, as the scene of fulure operations. If, as 
Ruggeetd in the ‘Chester Courant," a railway be placed on the 
banks for towing vessels, Chester will have advantages such as are 
possessed by no port on the coast, and enjoy at once the benefits of 
an inland position, and a ready access to the sca. We should fur- 
ther recommend, that in case of a junction with the River Dee Com- 
pany, that the plan of recovering the estuary from the sea should be 

ept in sight, and on the Sompletion of the canal, looked on as a 
means of reimbursing the expenses. 

Sir John thus describes the River Dee Company's operations :— 


At length the plan was brought to a considerable degree of utility, and a 
fine canal formed and guarded by vast banks, in which the river is confined 
for the space of ten miles, along which ships of 350 tons burthen may be 
safely brought up to the quays. 

The last work of any importance was the extension of the Rubble Fm- 
bankment from near Connah's Quay to about half a mile lower down, which 
took place about fifteen years ogo. Since then, I understand, little has 
been done, except placing a few jetties here and there between Chester and 
Flint, in order to confine the current and increase the scour. ‘Ihe Dee 
Company, I believe, originally agreed or rather engaged to maintain 16 fee 
always at bigh water of ordinary spring tides, at Wilcox Point, Chester. It 
appears, however, that they have not been able to maintain above 14 fcet or 
14 feot 6 inches. The total quantity of land embanked from the estuary ia 
upwards of 4000 acres (besides a large tract of unenclosed salt grass), which 
is now under tillage, and is very valuable. 

The effect of the works above mentioned, hos, I am informed, been to 
increase the depth of water between Flint and Chestor, and to enable larger 
vessels to come to Chester than previously. From thence, however, down- 
wards towards the Point of Ayr, it does not appear that any particular im- 
provement has taken place; on the contrary, the great flats off Bagillt and 
Parkgate have materially increased, and the low-water channels at these 
places have suffored in proportion, particularly at the latter place ; fur where 
there used to be 18 feet at low water, there is now an extensive shoal, ex- 
tending almost across the estuary at low wuter, &o that it is unfit for vessels 
or boats of the smallest class, whercas formerly it used to be one of the prine 
cipal stations for the packets between Enjtand and Ireland. One of the 
chief causes of this was, no doubt, tho diversion of the channel from its 
natural course on the Cheshire to the Flint shore. Had tbe channel beon 
continued thore, and proper means been takon, the depth at Parkgate would 
have been increased rather than have diminished. lIt is quite clear, however, 
that as tar as the river is concerned, the measure wasnot quite ao completeas it 
might have been; for not ily is the course lvagtüened ucarly five miles, but 
Jour most inconvenient angles or bends are produced, which added materiali 
tu the friction and consequent impediment of the scour of the waters, bot 
tidal and fresh. But, inasmuch as the main cet of the flood tide coming from 
the Irish Channel naturally sets on the Cheshire shore, and on the ebb takes 
the same channel, although in an opposite ‘direction, and under present 
circumstances each ofthem must bend back again almost at right angles bo- 
fore it can enter or leave the new channel, which is on the opposite or Welsh 
shore: thus, n further most serious obstruction to the tidal und fresh waters 
is crented. es c 

From the above description of the river it is evident that the navigation is in 
a very defective state, and, with the exception of a very sbort eriod at tha 
heiylit of spring tides, vessels drawing above six or seven feet of water 
caunot reach Chester. 

But as the tide only rises from three to four feet during neaps as far ax 
Chester, and there is only four fect at low water in the channel, the naviga- 
tion is not practicable for vessels drawing above seven feet; aud, with the 
exception of four or five vossels of 250 tons burthen, belonging to the 
cheese company, who have a steun-boat to tow them up and down the river 
during spring tides, all the trade of Chester is transported in small crafts of 
about 70 tons burthen, so that in fact it has dwindled away to comparatively 
of little importance. 


Asto dredging, it is only applicable in confined positions, where 
it is of imperative importance to preserve a certain depth of water 
against the inroads of the sea, and where a large expense can be 
afforded for such an object. But as to applying it as a means of 
engineering construction, we might just as well sop up the sca, og 
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carry out the Dutch plan of draining works below the level of the 
sea b scoops. If the revenues derived from the improvement should 
fail to be commensurate to the expense, which, however, we do not 
fear, at least the canal will remain in something like a working 
state; but in a few years the dredging must disappear, and “ leave 
not a wreck behind." On the one side is a great expenditure of 
time, and a protracted and uncertain operation ; and on the other, a 
certain result at an established and certain cost, with incomparably 
less waste of capital or time. In the time that Mr. Russell is dredg- 
ing out the Dee, a leash of Liverpools may arise; and the manufac- 
tures have already passed far from Chester on their pilgrimage to 
the north, where they are invited by the cheapness of water and of 
labour. 


Gothic Ornaments drawn and lithographed. By J. Tuomas, Sculptor and 
Carver. London: Williams, 1839. lst Number. 

The execution of this work is exceedingly promising, but its matter is not 
selected with equal taste. A finial in plate 3 is very good, as also a corbcl 
in the eighth plate, and generally the designs from the perpendicular style, 
are better chosen than those from the earlier styles. The specimens are ge- 
nerally selected from cathedrals in the West Midland district, and will prove 
an accession to the works on architectural detail. 


The Ascot Grand Stand. Designed by W. MorLINGAR, Architect. 

This is a drawing of the grand stand recently erected at Ascot, and is ne- 
cessarily removed from the sphere of our criticism. We think the architect 
is, however, entitled to praise in fulfilling a public duty in the publication of 
his work, too often neglected in buildings of greater pretension. 


Design for the Exchange Buildings proposed to be erected at Manchester 
By Tuomas Tay or, Architect. 

This design exhibits a basement on which is raised a story of the Corin- 
thian order, surmounted by a peristyle and dome. The principal front is 
broken into a portico and two wings. The portico is octastyle, the outer 
columns being double, and the wings consisting each of four columns placed 
double. The other fronts consist of a hexastyle portico and wings, on the 
same principle as the main front. There is a frieze, sculptured pediment, and 
statues on the porticos. The double columns seem to be arranged so as to 
be free from the objections generally entertained against that disposition. 
The proportions and massing of the building are good, and produce a pic- 
turesque effect. 


The London, Southampton, and Portsmouth Railway Guide. Wyld, 1839. 

Mr. Wyld is, as usual, first in the field, and has produced a guide at once 
comprehensive and cheap. It includes all the necessary information, nume- 
rous maps and wood-cuts, illustrative of the progress of a railway. 


The Lecturer. 

We are much pleased with the appearance of this publication, which im 
what it purports to be, cheap and useful. In the monthly part, for the 
small sum of sixpence, we have above thirty wood.cuts, and seven lectures 
by popular men on practical science. 


Hand-book for Travellers along the London and Birminghum Railway. 
London: R. Groombridge. 

This little work is an abridgment of Roscoe and Lecount's History of the 
Railway, which we have frequently noticed, and from which we have made 
several extracts. The traveller will, by a perusal of this guide during his 
flight along the line, be amused with the description of the various works as 
they pass by him. 

The Chevalier de Pambour’s new work on the theory of the steam-engine 
will be noticed in our next number. 


Mr. Buck's work on Oblique or Skew Arches, is just published. 
= 


PROCEEDINGS OP SOIENTIFIO SOOIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
THE PRESIDENT'S CONVERSATIONE. 


On Saturday evening, the 1st ult., Mr. Walker, President of the Institution 
of Civil Engineers, held a conversatione at his house, No. 23, Great George 
Street, which was crowded with individuals eminent in their profession. 
Throughout the apartments there were several novel inventions or ingenious 
illustrations, some beautiful models of works in progresa on the grand scale. 
The rooms were chiefly illuminated by the brilliant lamps recently invented 
by Parker, and which, from their combined power and economy, promise to 
supersede all others for the combustion of oil. .They supply the world with 
desiderata hitherto deemed unattainable, viz., the means of p ing from the 
by Salter in paper) was much admired. Much attention was excited by a 


most cheap and common oils a clear and intense light, hitherto only obtained 
from the best! Some of those in use at Mr. Walker's last night were filled 
with the best sperm oil, and some with the ordinary whale oil, yet 
could tell by the light from which it proceeded. Several beautiful plans and 
models of the labours of the distinguished president on rai bridges, 
piers, and other public works, were visible. A model of the bridge which he 
is now building over the river Ouse for the Hull and Selby Railway (modelled 
series of drawings, upon a large scale, representing Arnold's marine chron. 
meter, and several working models upon an equally large scale, explanatory 
of the details of the work and the action of the different parts. Mr. Arnold’; 
labours, and the success with which they have been attended, are so generally 
known and acknowledged, that any particular notice of them is unnecessary. 
Another valuable work of art, in the same important department of mec. 
nism, was produced by Mr. Vulliamy. A regulator movement, with Graham: 
dead-beat escapement, executed as described in Nos. 28 and 31 of the Journal 
of Science. The advantage of this construction consists in the whole of th 
work connected with the escapement being executed by turning instead of 
filing, and thus insuring greater precision and There were also e. 
hibited some ingenious contrivances and models by Mr. Cowper; one in par. 
ticular we noticed for its simplicity, it being an apparatus to sscertain if tbe 
lines of a railway are in guage, in another part of the journal we have gies 
a drawing of it. We must leave undescribed the ingenious mechanical ava. 
tions of Bramah and others, and devote a few words to the fine arts, with 
specimens of which the tables were covered. The most interesting wut 
folio volume of the original drawings of Webber, who accompanied Capua 
Cook in his voyage round the world, which has lately been purchased by tbe 
President, and now displayed, we may say for the first time, to the admirstion 
of the public. The picturesque fidelity of these sketches (the principal part 
of which were taken in Otaheite) cannot be sufficiently admired Owen 
Jones's rough views in Egypt, and his splendid restorations and illustrations of 
the Alhambra formed an instructive contrast, each faithfully accurate to the 
character of the scene, yet apparently the production of pencils the mort df. 
ferent. The latter volume is, perhaps, the most gorgeous specimen of ih. 
minated printing in existence, and bears thc impress of years of patient re. 
search and devotion to art, as well as of unique talent in achieving mg i 
work. It certainly raises our ideas of the Saracenic style of architecture fr 
magnificence of decoration} as well as elegance of proportion, and tk 
combination of graceful forms with brillian and harmonious colours. A bron 
vase, the work of B. Cellini (the property of Mr. Deville), was justly admired 
for its exquisite workmanship and the delicacy of its relief. A series d 
academy figures from the life, in oil, by Mr. John Woods, were attractive, od 
the sketches of J. B. Pyne were also highly praised. Nine faithful portraits 
of the late Charles Matthews, in the most fanciful characters of his "Coni 
Annual,” for which he sat to Mr. R. R. Scanlan previous to his trip to Ane. 
rica, were recognised with pleasure by his old admirers. Some sketches of 
Cornish miners, “taken under ground," by the same artist, presented features 
of a very curious character, 

The honours of the house and supper-table were done in person by the 
president, assisted by the secretaries, Messrs. Webster and Manby, and ee? 
body seemed to feel highly gratified by the judicious combination of wal 
and scientific arrangements; and the select, yet abundant materials for mtd- 
lectual, as well as hospitable entertainment provided by the president for bis 
guests. 

Among the numerous distinguished individuals present we recognised- 

Sir John Herschel, the Earl of Shaftesbury, Sir H. Parnell, Sir Joha Be- 
row, Sir Thomas Dyke Acland, M.P., Colonel Fox, Mr. Handley, MP. Lad 
Blaney, Mr. Emerson Tennant, M.P., Mr. Bramston, Mr. Dunbar, Mr. For 
Talbot, Mr. Pollock, Professor Barlow, Mr. Ewart, M.P., Captain Brandreth, 
Sir Stavely Clark, Mr. Milne, Mr. Chawner, Mr. Burney, Sir Charles Prite. 
Gen. Sir Duncan Macdougall, Mr. Angerstein, M.P., Mr. Mylne, Mr. Hard- 
wick, Mr. Philpots, Dr. Ure, Professor Wallace, Mr. Adolphus, Mr. Je 
Wood, Mr. Jerdan, Mr. Blexie, Mr. Henderson Macdougall, Mr. Ameyet, Pre- 
fessor Challis, Colonel Wells, Mr. C. Fowler, Professor Willis, Colonel Pasker, 
Sir William Symons, Dr. Todd, Colonel Churchill, Mr. Barry, Mr. Poyate. 
Mr. T. Wyatt, Mr. Charles Wood, Mr. Harris, Count Lubinaky, Mr. M 
Cotton, Mr. Tooke, Mr: Arnold, several Prussian noblemen, with Mr. Hebeler, 
the Consul-General, Sir D. Wilkie, Mr. F. Hodgson, M.P., Professor Whes- 
stone, Professor Kierman, Mr. Wrangham, Mr. Joy, Captain Locke, Sir Charis 
Price, Mr. Baxendale, Dr. Bowring, Mr. Scanlan, Mr. Wood, Mr. Stone, Mi- 
Brickwood, the Presidents and Councils of the principal scientific waras 


the Council, and about three hundred members of the Institution of (i 


Engineers. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
May 27.—Epwarp Bronz, V.P., in the Chair. f 

Samuel Ware, Esq., was elected an Honorary Fellow; Richard Mors. 
of Dublin, was elected a Fellow; William Cleribew and Addington Art 
were elected Associates. 

Among the donations announced was a copy of the first part of è yee 
the Pyramids of Gizeh, presented by Colonel Howard Vyse; also & cp! 
the second part of the Architektonisches Album, presented by the Archive 
tural Associstion of Berlin. ' 

A communication from Messrs, Smith, of Darnick, was read on a faut à 
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the Falsbope Bridge. Mr. Ricbardson delivered his fourth lecture on 
Geology—subject, the chalk formation. x 
JuwEx 10.—GxoncGE Basxkvt, Jun., V.P., in the Chair. 

Various donations of books and casts were laid upon the table. A paper 
by Mr. Donaldson was read on the church of Notre Dame du Port, at Cler- 
mout Auvergne. 

Mr. Richardson delivered his fifth Geological lecture, the subject being on 
the Wealden formation. 


Jong 24.—Davip Mocatra, Fellow, in the Chair. 


A letter was read from Mr. Donaldson, acknowledging his election as fellow 
for life, without further contribution ; also a letter from the Chevalier Gasse, 
of Naples, Honorary and Corresponding Member. 

Amongst the donations laid upon the table was a copy of the fifth part of 
Ben “ Tlustrations to the Normans in Sicily," presented by H. Gally Knight, 

,9M.P. 

A paper was read by the Rev. Richard Burgess on the Form and Parts of 
Ancient Christian Temples, commonly called Basilicas. 

Mr. Richardson delivered his sixth and concluding lecture on Geology. 


t 


ARCHITECTURAL SOCIETY. 


Report of the Committee, read at the Annual General Meeting held the 4th 
Of June, 1839, at the Society’s Room, No. 35, Lincoln's Inn Fields. 


GzNTLEMEN,—In making this their annual report, the committee have the 
pleasure of appearing before the society "under circumstances which they 
venture to think fully justify them in congratulating the members on the 
very satisfactory condition of the society generally. During the past year 
many important subjects have been brought under consideration. In the 
early part of it, a proposition was made for the junction of this society with 
the Institute of British Architects. The proposition itself originated with 
this society, which is the hest evidence of their inclination to make a com- 
mon cause for common objects. The negotiation, however, the committee 
regret to say, failed, in consequence of its being ascertained that the Insti- 
tute bad bound themselves by bye-laws of so exclusive a nature, rendered 
imperative by the charter, that, in the opinion of counsel, they could not be 
relaxed; these bye-laws prevented this society from securing any control 
over the disposition of the funds and property which they were called upon 
to give ap, and were otherwise objectionable. Upon a full and careful 
consideration of the whole matter, this society therefore negatived the propo- 
sitions; they are not aware, however, that they have been losers by this 
determination, for though some of their members left them and joined the 
Institute, thc number is not so great as has been stated, and the secession 
bas been more than filled up by the accession of other members, amongst 
whom they are happy to reckon some of the most respectable senior members 
of the profession. This discussion, however, they are happy to state, has 
been most useful in its results, because the Institute has been thereby led to 
create a class of student members in connexion with their society. This class 
they had previously entirely overlooked, though it is obvious that one of the 
best and most certain means of raising the profession of architecture to its 
fair place amongst the fine arts of this country, is by encouraging and edu- 
cating the junior members. 

The next subject to which they think it necessary to refer, is one of entire 
congratulstion in the acceptance of the office of president by Mr. Tite: to 
this gentleman the committee feel bound to tender their best thanks for the 
devotion of a considerable portion of his valuable time, for a liberal donation, 
and for the present of some valuable and costly books. 

The committee have also to state that the donations to the society have 
been on the increase during the present session; not merely has the library 
and museum been extended, but the funds of the society have also been much 
benefitted, and the committee are happy to state, that although they have 
this session had to meet many extra heavy expences, the funds are at the 
present time in a very satisfactory state. It is not necessary to introduce 
a balance sheet of the accounts in the present report, but any of the members 
who may wish to inquire more particularly into this subject, may receive any 
information they require on application to the treasurer, Mr. George Mair. 

The introduction of lectures at the evening meetings forms a new feature 
in the proceedings of the society, and the committee feel that it is a measure 
which has met with the approbation of the members generally; with this 
conviction the committee have it in contemplation to make similar arrange- 
ments for the ensuing season, and by so doing they hope greatly to extend 
the advantages the society previously offered. 

The prizes for this year have been adjudged by the society as follows: viz. 

To Mr. George Adam Burn, of George Place, Hammersmith, student 
member, for the best essay on the Ionic order. 

To Mr. George B. Williams, Penny Fields, Poplar, for the best measured 
drawing of St. Mark’s Chapel, South Audley Street. 

The only remaining subject that the committee think it necessary to advert 
to, is with reference to the student members, and they have to regret that 
they have not availed themselves of all the advantages this society offers. 
In consequence of this circumstance they have been obliged to withhold two 
of the prizes usually given; viz. that for original design, and that given by 
the treasurer for sketching from subjects proposed at each meeting. 


One of the main objects for which the Architectural Socicty was founded, 
was for the purpose of affording facilities of study, as well for its student 
members, as for mutual intercourse among themselves; and in giving the 
students those facilities, the society has endeavoured to offer every induce- 
ment in its power, not merely to excite study, but to create emulation, and 
to call forth latent talent amongst its junior members. 

The committee feel it their duty to call attention to these circumstances, 
knowing of themselvcs the benefits that are to be derived from a proper 
participstion in the opportunities of study thus offered. 

It now only remains for the committee to express the thanks of the society 
to the visitors who have honoured them with their company at their several 
meetings, and also to the gentlemen connected with the press, to whom they 
feel indebted for the kind manner in which they have been pleased to notice 
their proceedings. 

In conclusion, gentlemen, the committee trust that the ensuing session 
may be as generally successful as the past, and that they may be able to pro- 
cure, with increased satisfaction to themselves, increased motives for your 
attendance at their meetings. 

They beg to assure you it will he their study to carry out the objects for 
which the society was formed, and they hope in so doing not only to deserve, 
but to receive, your approbation and support. 

WiLLiAM TITR, 


ROYAL SOCIETY. 


Apait 25.—The Marquis of NonrRAMPTON, President, in the chair. 

Robert Rigg, Esq., and Professor Sylvester, of University College, were 
e.ected Fellows. 

The following papers were read :— 

“ On the motion of the Blood,” by J. Canson, M.D. After referring to his 
paper contained in the Philosophical Transactions for 1820, relative to the 
influence of the elasticity of the lungs as a power contributing to the effectual 
expansion of the heart, and promoting the motion of the blood in the veins, 
the author states that his object in this paper is to explain more fully the 
mode in which these effects are produced, and to corroborate by additional 
facts and observations the arguments adduced in its support. He endeavours, 
from a review of the circumstances under which the veins are placed, to show 
the inconclusively of the objections which have been urged by various phy- 
siologists against his and the late Sir David Barry's theory of suction: namely, 
that the sides of a pliant vessel, when a force of suction is applied, will col- 
lapse and arrest the further transmission of fluid through that channel. The 
considerations which he deems adequate to give efficacy to the power of suc- 
tion in the veins of a living animal are, first, the position of the veins by 
which, though pliant vessels, they acquire in some degree the properties of 
rigid tubes; secondly, the immersion of the venous blood in a medium of a 
specific gravity at least equal to its own; third, the constant introduction of 
recrementitious matter into the venous system at its capillary extremities, by 
which the volume of venous blood is increased, and its motion urged onwards, 
to the heart in distended vessels; and lastly, the gravity of the fluid itself, 
creating an outward pressure at all parts of the veins below the highest level 
of the venous system. The author illustrates his positions by the different 
quantities of blood which are found to flow from the divided vessels of an ox, 
according to the different modes in which the animal is slaughtered. 

2. Account of Experiments on Iron-built Ships, instituted for the 
of discovering a Correction for the Deviation of the Compass produced by the 
Tron of the Ships, by G. B1DpDELL, Esq., A.M. 

In this paper the problem of the deviation of a ship’s compass, arising from 
the influence of the iron in the ship, more particularly in iron-built ships, is 
fully investigated; and the principles on which the correction for this de- 
pends having been determined, practical methods for neutralizing the deviating 
forces are deduced and illustrated by experimental application. The author 
states that, for the purpose of ascertaining the laws of the deviation of the 
compass in the iron-built steam-ship the Rainbow, four stations were selected 
in that vessel, abont four feet above the deck, and at these the deviations of 
the horizontal compssses were determined in the various positions of the 
ship's head. All these stations were in the vertical plane, passing through 
the ship's keel, three being in the after part of the ship and one near the 
bow. Observations were also made for determining the horizontal intensity 
at each of these stations. The deviations of dipping needles at three of these 
stations were also determined, when the plane of vibration coincided with 
that of the ship's keel, and also when at right angles to it. After describing 
the particular method of observing rendered necessary by the nature of the 
vessel and the circumstances of her position, the author gives the distarbance 
of the horizontal compass at the four stations deduced from the observations. 
The most striking feature in these results, is the very great apparent change 
in the direction of the ship’s head, as indicated by the compass nearest the 
stern, corresponding to a small real change in one particular position, the 
former change being 97°, whereas the latter was only 23°, and the small amount 
of disturbance indicated by the compass near the bow. After giving the obser- 
vations for the determination of the influence of the ship on the horizontal 
intensity of a needle suspended at each of the stations, in four different posi- 
tions of the ship’s head, and the disturbances of the dipping needle at three of 


A 


270 


THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 


(Jury. 


these stations, the author enters upon the theoretical investigation. The 
fundamental supposition of the theory of induced magnetism, on which Mr. 
Airy states his calculation to rest, is, that, by the action of terrestrial magne- 
tism, every particle of iron is converted into a magnet, whose direction is 

el to that of the dipping needle, and whose intensity is proportional to 
that of terrestrial magnetism, the upper end having the property of attracting 
the north end of the needle, and the lower end that of repelling it. The 
attractive and repulsive forces of a particle on the north end of the needle, 
ar axes towards north, towards east, and verti- 
eally downwards, and of which the compass is taken as the origin, are first 
determincd on this supposition in terms of the co-ordinates; and thence the 
true disturbing forces of the are in these directions. The disturbing 
forces produced by the whole of the iron of the ship are the sums of the ex- 
Expressing this summation by the letter S, and 
transforming the rectangular into polar co-ordinates, Mr. Airy gives to the 
expressions for the disturbing forces the simplifications which they admit of, 
on the suppositiou that the compass is in the vertical plane passing through 
the ship's keel, and that the iron is systemmetrically disposed on both sides 
He thus deduces for the disturbining forces acting on the 


in the directions of rect-an 


pressions for every particle. 


of that plane. 
north or marked end of the needle, 


— Icos3M + I cos’ P cos 2 A I sin 8 N cos A, toward the magne- 


tic north ; 
Icos 8 P sin2 A + Isin 8 N sin A, towards magnetic east ; 
— lsin8 Q + Icos 8 N cos A, aerticaliy downwards : 


Where I represents the intensity of terrestrial magnetism ; 3 the dip; A tbe 
azimuth of the ship’s head; and M, N, P, Q, constants depending solely on 
the construction of the ship, and not changing with any variations of terres- 


tria] localities of magnetic dip or intensity. 


From the consideration of these expressions for the disturbing forces is 
deduced the following simple rule for the correction of a compass disturbed 


by the induced magnetism only of the iron in a ship. 


1. Determine the position of Barlow's plate with regard to the compass, 


which will produce the same effect as the iron in the ship. 


2. Fix Barlow's plate at the distance and depression determined by the 


last experiment, but in the o posite azimuth. 


3. Mount another mass of iron at the same level as the compass, but on 
the starboard or larboard side, and determine its position so that the compass 
points correctly when the ship’s head is N.E., S.E., S.W. or N.W.; then the 
compass will be correct in all positions of the ship's head and in all magnetic 


latitudes. 


When the disturbing iron of the ship is at the same level as the compass, 
the correction is stated to be much more simple, it being then only necessary 
to introduce a single mass of iron at the starboard or larboard side, and at 
It is farther remarked, that if one mass of 
iron is placed exactly opposite another equal mass, both in azimuth and in 
elevation, it doubles its disturbing effect: if one mass be placed opposite the 
other in azimuth, but with elevation instead of depression, or vice verad, it 
destroys that term of the disturbance which depends on sin A, and doubles that 
which depends on sin. 2 A. And if one mass be placed at the same level as 
the compass, its effects may be destroyed by placing another mass at the 
If a disturbance, from 


the same level as the compass. 


same level, in an azimuth differing 90° on either side. 
whatever cause arising, follow the law of + sin. 2 A, (changing sign in the 
successive quadrants, and positive when the ship's head is between N. and B.), 
it may be destroyed by placing a mass of iron on the starboard or larboard 
side at the same level as the compass ; if it follow the law of + sin. 2 A, the 
mass of iron must be on the fore or aft side. From the consideration of the 
expression ef the disturbing forcea produced by the ship, it is farther inferred 
thet both in the construction of the ship and in the fixing of correctors, no 
large mass of iron should be placed below the compass. 

The expressions for the disturbing forces towards north and east, being 
sri into forces towards the ship's head and towards the starboard 
si e 

J cos. 8 (— M+ P) cos. A +I sin. 8 N, for the former, 
and 

I cos. à (M + P), for the latter. 

The author next proceeds to investigate the effects which result from the 
combination of induced magnetism with permanent magnetism. Calling H, 
S, and V the new forces arising from the latter, and directed towards the 
shtp’s head, its starboard side, and vertically downwards, the whole disturbing 
force towards the ship’s head becomes 

H + I cos. 8 (—M + P) cos. A+I sin. 3 N; 
And the whole disturbing force towards the starboard side, 
S+ I cos. 8 (M + P) sin. A. 

Tho manner in which the numerical values of these quantities may be found 
from experiment is then pointed out, and being determined from the obser- 
vations on board the Rainbow, at Station L, a comparison is made between 
the observed disturbances of the needles, and those which would result from 
the action of the ship as a permanent magnet. Prom this comparison it ap- 
pears that almost the whole disturbance is accounted for by the permanent 
magnetism, and that the residual part follows with sufficient approximation 
the law of changing signs at the successive quadrants. For the complete 
verification of the theory it remained only to effect an actual correction of the 
compass. This was done by placing below the compass, in a position deter- 
mined by the previously-ascertained numerical values, a large bar magnet to 


neutralize the effects of the permanent magnetism of the ship, and a roll of 


soft iron on one side of the compass to counteract the disturbance arising 
from induced maguetism. That this correction was effeetive appears from 
the very small amount of uncorrected disturbance then observed in the com- 

. The observations of the compasses at Stations II., IH., IV., are simi- 
larly discussed : the disturbing force arising from the permanent magnetism 
of the ship being in like manner determined, a comparison is instituted be- 
tween the observed and computed disturbance of the compass; and the 
results of this comparison, with the exception of the observations at Station 
IV., are found to be in perfect accordance with the theory. Attempts are 
made to correct the compasses at these stations in the same manner as at 
Station 1., but owing to the imperfection of the compasses they did net suc- 
ceed so perfectly. The observations made with the dipping meedle are next 
discussed, and the values of the constants are deduced from them. The 
general agreement of those determined from the observations when the neadie 
vibrated in the direction of the ship's keel, with thase deduced from the observe- 
tions when the needle vibratcd transversely, is pointed out, and is considered 
an additional proof of the general correctness of the theory. Observations 
on the disturbance of the compass ia the iroa-bnilt seiling-ship Ironsides are 
next described. These are similar to those in the Rainbow, but not so exten- 
sive; and they are discussed on the same principles. From this discussion it 
is considered that the theory is in perfect aecordance with the facts observed 
in the deviations and intensities observed. The correction of one compass 
was effected hy a tentative precess, which the author considers likely to be 
of the highest value in the correction of the compasses of iron-ships in gene- 
ral The ship's head being placed exactly north, as ascertained by a sbore 
compass, a magnet was placed upon the beam from which the compass was 
suspended, with the direction of its length exactly transverse to the ship's 
keel: it was moved upon the beam to various distances till the compass 
pointed correctly, and then it was fixed. ‘Then the ship’s head was placed 
equally east, and another magnet with its length el to the ship's keel, 
was placed upon the same beam, and moved to di t distances til the 
compass pointed correctly, and then it was fixed. The correction for induced 
magnetiem was neglected, but there would have been no diffleulty in adjusting 
it by the same process, placing the veseel's head in azimuth 45? ar 133° or 
225° or 315°. In conclusion, Mr. Airy makes the following remarks :—The 
deviations of the compass at four stations in the Rainbow, and at two stations 
in the Ironsides, are caused by two modifications of magnetie power; the 
one being the independent magnetism of the ship, whieh retains, in al] posi- 
tions of the ship, the same magnitude and the same direction to the 
ship; the other being the induced magnetism, of which the force varies in 
magnitude and direction when the ship's position is changed. In the in- 
stances mentioned, the effect of the former force was found greatly to exceed 
that of the latter. It appears that experiments and observations similar to 
those applied in the above cases are sufficient to obtain with accuracy the 
constants on which at any one place the ship's action on the horizontal needle 
depends, namely— 

E] 
Dc * a? a cos gM and P; 

and that by placing a magnet so that its action shall take place in a direction 
opposite to that which the investigations show to be the direction of the 


ship's independent magnetic action, and at such a distance that its effecti s 


equal to that of the sbip's independent magnetism, and by counteracting the 
effect of the induced magnetism by means of the induced magnetism of 
another mass, according to rules which are given, the compass may be made 
to point exactly as if it were free from disturbance. It appears also, that by 
an easy tentative method, the compass may now be corrected without the 
labour of any numerical investigations or any experiments except those of 
merely making the trials. Although the uniformity of the induced 


H Lj f * H magne 
tism under similar circumstances is to be presumed, yet the invariability o f 


the independent magnetism during the course of many years is by no means 
certain. These statements suggest the following as rules which it is desirable 
to observe in the present infancy of iron-ship building. It appears desirahk 
that—I. Every iron sea-going ship should be examined by a competent per- 
son for the accurate determination of the four constants above mentioned 
each of the compasses of the ship, and a careful record of these determins- 
tions should be prescrved as a magnetic register of the ship. 2 The same 
person should be employed to examine the vessel at different times, with the 
view of ascertaining whether either of the constants changes in the course of 
time. 3. In the case of vessels going to different magnetic latitudes, tbe 
same person should make arrangements for the examination of the compasses 
in other places with a view to the determination of the constant N. 4. The 
same pcrson should examine and register the general construction of the ship, 
the position and circumstances of her building, &c., with a view to ascertain 
how far the values of the maguetic constants depend on these circumstances, 
and in particular to ascertain their connexion with the value of the prejo- 
dicial constant M. 5. The same person should see to the proper application 
of the corrections and the proper measures for preserving the permaneney af 
their magnetism. The most remarkable result in a scientific view from the 
experiments detailed in the present paper is, the great intensity of the per- 
manent magnetiam of the malleable iron of which the ship is composed. 
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THE NELSON TESTIMONIAL. 


The committee appointed to superintend and to carry out this object, as- 
sembled on Saturday, 22nd ultimo, at the Thatched-house Tavern, St. 
James's-street. Amongst the members of that body who were present we 
observed the Duke of Wellington, the Marquis of Lansdowne, the Earl of 
Cadogan, the Earl of Minto, Viscount Melville, Lord Burghersh, Lord Brid- 
port, Lord Colborne, Lord Ingestrie, Lord C. Fitzroy, Sir G. Cockburn, Sir 
T. Cochrane, Sir G. Seymour, Sir W. Beatty, Sir J. Shaw, Sir G, Murray, Sir 
J. Barrow, Sir W, Parker, Sir P. Laurie, Admiral Dighy, Colonel Fox, Lieu- 
tenant-Genaral Sir J. Macdonald, Sir G. A. Westphal, Captain Beaufort, 
Captain Badcock, Mr. S, Rice, Mr. J. W. Croker, &c. 

The Duke of Wellington was appointed chairman of the day. 
having taken his sest,— 

The noble Caarmman said, as there appeared not to be any other business 
to transact, they would go at once to the ballot for the decision with regard 
to the choice of design. He would, however, take that opportunity of in- 
quiring what amount of subscriptions bad been received. 

Sir G. Cocxrnurn seid that at present they amounted to about £18,000. 

Mr. Cnaoxxsz, on the motion “ That the committee do now proceed to the 
baliot," said he could not help thinking that prior to the commeneement of 
that act it would be most desirable for the committee to come to some defi- 
mite and distinct understanding in regard to the question of whether they 
were to consider themselves to be bound to carry out every detail of the 
design which might that day be determined on as being the best calculated 
to meet the views of the majority of the subscribers. (Hear, hear.) It 
might so happen that the design chosen was one which was impracticable in 
its accomplishment, either in respect to its details or on account of the want 
of sufficient funds. (Hear, hear.) He could not help thinking, therefore, 
that it would be better for the committee to pass a resolution by which they 
would have the power, should such & course be deemed necessary, to make 
amy alterations or variations in the details which might be considered requi- 
site. With that view, then, he begged to move, “ That the vote of this day 
shall decide which design is adopted, subject, however, to snch variations in 
the details, and such inquiries, and conditions, and securities, as to the con- 
struction and cost, as to thc committee (or any sub-committee appointed to 
consider of, or conduct the practical execution of the monument) may subse- 


His Grace 


Sir G, Cocxporn seconded the motion: which having been put, was carried 
unanimously. 

It was asked whether the powers vested in the superintending committee 
were understood to go so far as to enable them to take off one of Nelson's 
arms? He had put the question, because the committee would recollect that 
in several of the designs the artists had drawn the hero with two arms, when, 
as everybody wel] knew, one of them had been shot off. 

There was a general reply in thc affirmative to this query. 

Sir G. Cockburnn and Sir P. Laurie having been appointed to act as scru- 
tineers, the ballot was commenced. 

Shortly after the close of the ballot, at four o'clock, the scrutineers made 
the following official notification :— 

“ In obedience to the resolution of the committee, we, the undersigned, 
have examined the votes given for the model or design to be selected for the 
Nelson memorial, and we declare that Mr. Railton has the majority of votes. 

“ G. COCKBURN, 
“ P, LAURIE, 
“ Thatched House Tavera, St. James's Street, June 22.” 
Mr. W. Railton’s design was No. 65 on the list. 


Scrutincers 


RAILWAY SOCIETY. 


Tas frat General Meeting ofthe Private Members of the Railway Society” 
was held on Thursday the 20th ultimo, at their rooms, No. 25, Great George" 
strest, for the p of electing the members of the council, and of submit 
ting to the consideration of the meeting the proposed rules of the Society, 
drawn up by the Members of the Committee of Management and of the 
House ittee. Those gentleman who are deputed as the representatives 
of tbe different Railway Companies subscribing to the Society, were also re- 
quested to atterd the meeting, in order that their opinions respecting the 
coastruction of the former rules of the Society might meet with every canside- 
ration. Several of these gentlemen were present, and rendered very efficient 
service in assisting to frame those regulations which were afterwards sanctioned 
by the members nt. 

George Carr Glyn, Esq., having been called to the ehair, proceeded to 
state, ina neat and concise speech, the objects of the Society, which are prin- 
cipally directed towards the protection of the common interests and rights of 
Railway Proprietors, and the eatablishment of a focus wherein may centre the 
united experience and talent of those connected with these national undertak- 
ings, whether as Directors or Engineers. Mr. Glyn concluded by stating 
the for which the private membera and delegates were that day as- 
sembled, and informed the meeting that he had great hopes of prevailing on 
one of the most influential personages in the kingdom, and one most deeply 
interested in the prosperity of railways, to become the President ofthe Council, 

The Secretary tben read a report of the proceedings of the committee of 
management ainee the formation of the society, clearly ahowing that a careful 
watch ksd been kept upon aH proceedings in Parliament st all likely to effect 


railway interests, and stated that the Right Honourable the President of the 
Board of Trade bad recognised the society as the organ through which he 
should in future seek for any information required on the subject of Railways. 
The proceedings of the House Committee were afterwards laid before the 
meeting, together with a very satisfactory account of the expenditure and 
receipts of the society ; after which thegproposed rules of the society were 
read and considered seriatim, 

Much attention was bestowed upon this very important subject, and several 
alterations were made, before the final assent of the members present was given 
to the rules, the principal feature in which is the election of the council from 
among the private members of the Society for the management of everything 
relating strictly to the private affairs of the Society—as the election of 
members, the house expenditure, &c., and tbe formation of a committee, 
compose! of the members of the council and the delegates from Railway 
Companies subscribing to the Society, for the purpose of watching over 
and protecting the interests of Railway Propriefors, of adopting such mea- 
sures for their benefit as may appear to them expedient, and of receiving 
and replying to all communications, whether scientific or otherwise, which 
may tend to promote the advantages of RailwayJtcommunication. 

The private members afterwards nominated from their own body those 
gentlemen who were deemed most eligible as members of the council, and 
the meeting broke up, after having, on the proposition of Henry Bosanquet, 
Esq., Chairman of the Eastern Counties’ Railway, passed a vote of thanks 
to Mr.Glyn for the very efficient manner in which he had hitherto filled 
the place of Chairman of the Committee of Management, and for the in- 
terest he had at all times manifested for the welfare of the “ Railway 
Society." 


ON GEOLOGY, APPLIED TO ARCHITECTURE, 
Being part of a Course of Six Lectures, by G, F. TucuanpsoN, Esq., 
of the British Museum. 


Lecture the Fourth. Delivered at the Royal Institute of British Architects, 
Monday, May 27th, 1839. Subjects: Igneous Rocks; Volcanic ; Enumeration 
of Building-Stones ; Chowe of Stone. 

On this occasion, the Lecturer proposed to show the SA eae of rocks, 
and their application to architectural purposes. England is particular! 
favoured in the number and varieties of rocks adapted to architecture, altbou 
notin all of those which are most valuable. This of course arises from the 

t variety of formations which are here compressed into the narrow boun- 
faries of our island, ranging from the tertiary formations of Hampshire and 
the great Metropolis, up to the primary of Cornwall, Wales, and the North of 

England. 

Proceeding upon the division of rocks into aqueous and igneous, we find 
that theigneous may be divided into two great bodies, themodern and the ancient, 
and these again each into three classes, all possessed by the modern, and which 
a-ealsoia a greatdegree to he found in the ancient. The first classof modern 
volcanic rocks is of: alight white, like felgpar, and is called trachite, from traobos, 
a Greek word, signifying rough. The second is of an iron or ferruginous red, 
and is called basaltic, The third class partakes of both these qualities, as grey- 
stone. Theancient volcanic rocks aresome basaltic or tracbitic, andaresometimos 
resinousor glassy. The productions of volcanoes are often called lavas, from 
a Swedish word signifying to run. Tufa is formed of ashes aggludinated 
together; piperino ia supposed to be produced by the action of showers 
of rein upon ashes; and pumice appears to be trachite reduced to a 
fibrous state, No experiments are of greater interest than those imitating 
nature, for in them we acquire a certain standard to which to refer the results 
of our operations. Mr. Gregory Scott, of Edinburgh, has, as is well known, 
melted basalt, aud produced different bodies, according to the degree of slow- 
ness with which it was allowed to cool. When cooled slowly, it became 
glassy; more slowly, earthy ; and when most slowly of all, amorphous or 
shapeless. As the former rocks are called subarean, from their being produced 
by volcanoes in the open air, so the trappean rocks aro called subuqueous, 
because they bave been projected by volcanoes under water. Granita has 
been produced by intense heat under pressuro, and is not, as supposed, cou- 
fined to the primary series, but is to be found of much later date. Darwin 
hasfound it piercing the tertiary strata, and it may even be believed that at 
the base of mountains, and in the bowels of the earth, granite is Leing formed 
even at the present period. Primary rocks are supposed to be formed of the 
samo elementsry parts, but deriving their distinct character from the ditlerent 
degrees of heat to which they have been subjected. Thus the schistose rocks 
have been slightly warmed, gneiss baked, granite melted, and othors, like 
obsidian, reduced. to glass. Obsidian, 1 may remark, derives its nume from 
Obsidius, who was its discoverer. The class of schistose or slaty rocks, is 
supposed to be muddy or sedimentary matter, which has been altered by the 
operation of the burning masses underneath, so as to lose its original hori- 
zontal lines of stratification, and to acquire others. All rocks above the 
primary, it will be observed, are deposited by water. f 

Proceeding to the separate enumeration of architectural rocke, tbe first or 
foundation stone is granite. [The Lecturer here referred his auditors to the 
map constructed by the veteran geologist Webster, prefixed to Buckland’s 
Geology, to whom also, not only the original plan, but mostof the subsequent 
additions are owing, and he said, so great is the lebour displayed in it, that 
the student who should commit only that nection to memory, would at any 
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rate learn one of the most important branches of the science, viz., physical 
geology.] Granite is the basis upon which the whole system of rocks seems 
to be founded, and where it retires from the human observation, it is still 
supposed to bed under the other rocks. Granite has been originally a fused 
mass, and crystallised froma atate of fusion: it is composed of mica, felspar, 
and quarts, and is of a granular or grainy structure, from which it derives 
its name, and these particles do not seem to be united by any intermediate 
substance. The proportions in which its integral parts unite is of every 
variety, as also its colour, which may be grey, red, yellow, green, or even 
brownish-black, which colours proceed from the mixture of schorl and horn- 
blende. Granite is found in mountain chains, and generally presents ragged 
surfaces ; sometimes, however, it is columnar or pillar-like, and in the 
Pyrenees it abounds in masses of piles on piles. It 1s to be found all over 
Europe. In England, in the North, in Cornwall, Devon, and Wales; in 
Scotland, in Caithness and in Aberdeen ; and in Ireland, in the mountains of 
Armagh end Wicklow, In Germany it forms the Brocken and the Hartz, 
and itis the grand material in Switzerland and the Savoy. Itis admirably 
adapted for all purposes of architecture, even for paving and for statuary. 
From its capability of receiving a fine polish, it was much used by the 
ancients, and most of the monolithio monumenta of Egypt, or those formed 
of a single stone, are made of this material, some of enormous dimensions, 
particularly one ‘at Thebes, and another at Rome, 100 feet high. In the 
church of the Casan, at St. Peteraburgh, are fifty of these columns, each 
thirty feet high. 

In the same city fiber Petersburgh) also is an enormous mass of granite, 
used for the pedestal of the celebrated statue of Peter the Great. Granite is 
exceedingly liable to decomposition, from its being a compound substance; 
and, therefore, liable to injury, from its particles coming in contact with any- 
thing dissimilar to their particular habits. So strongly is this tendency to 
decay sometimes, that I recollect in the case of some granite statues brought 
from Egypt to the British Museum, and laid in the court-yard for a short 
time during the winter, that they became so affected by frost, as literally, in 
some cases, to split to pieces, and almost fall into powder. 

Syenite derives its name from Syene, a city of gypt, in the manner that 
many other rocksdo ; thus chalcedony, from Chalcedon, tripoli, from Tripoli, 
in Asia Minor, and chalk, or creta, from the island of Crete. It is composed 
of felspar, hornblende, quartz, and mica, and resembles granite, but is of purer 
grain, and contains hornblende, It is found in Scotland. in Aberdeen, end 
in the isle of Arran, and is valuable, because it does not suffer from moisture 
or from the atmosphere. It was much used by the ancients, but not so much 
by the moderns. Some of the finest specimensare in the castle of Heidelberg, 
on the Rhine, supposed to have been brought from the ancient palace of 
Charlemagne. 

Gneiss is composed of mica, quartz, and felspar. It cleaves and works 
more easily than ite, butis liable to injury from the weather. 

Basalt is of columnar form, generally of four or five sides, and is found 
abundantly in natural structures. Although of volcanic formation, it is re- 
markable that it is rare at Vesuvius, while it is in plenty at Etna, The 
Giants’ Causeway, in Ireland, is one of the finest specimens, containing thirty 
thousand pillars of this material, It is little u by the moderns, because 
itis the hardest and least practicable of the rocka. Winckelman, however, 
observes that the choicest ofthe ancient statues are of this material, as if the 
sculptors loved to effect their triumph on that which was insuperable to 
other hands. i 
, Porphyry is so named from a Greek word explaining its purple colour. It 
is of great variety, and isa general name for rocks containing a mineral mix- 
ture. It was used abundantly by the ancients, and at Rome are many 
buildings decorated with pillars supposed to have been brought from Con- 
stantinople. Such are those in the Palace of the Conservatori on the Capitol, 
in tbe Giustiniani Palace, in the Basilica of the Lateran, and in the church of 
Santa Maria Maggiore, 


Serpentine is also neglected b i 
for tombs, vases, and s E obje% the moderns, but was used by the ancients 

Lava, pepenno and pumice, are confined in their uses to volcanic districts, 
at Herculaneum and Pompeii, which are principally built of such material. 
Some of the early Etruscan tombs are composed of a coarse trachite, which is 
supposed by some to point out the existence of an early state of society dur- 
ing the geological periods, Pumice is occasionally preferred, on acconnt of 
the lightness of its texture, 

Having thus gone through the primary, we will now proceed to the secon- 
dery rocks, in which we find slate. "The quality of a good alate is, that it 
should cleave easily, that the lamina should straight, and unmixed 
with foreign substances, and the more finely laminated it is, the larger plates 
will be obtained, Slate for roofs should be dense and not porous, and it is 
hest judged, like other stones, by the sharpness of the sound. Porous slates 
are bad, because they swallow water. Sulpbur is a dangerous ingredient, and 
sometimes €X18ts in particles so minute, as to be imperceptible. ‘This mineral 
when mixed with water, produces vitriolic acid, and so promotes decomposi- 
tion, To homes its presence, heat the slate with wood embers, and if it exists 
it will ne rth a sulphureous smell. Oxide of iron mixed with slate has a 
sympathy 'r air and water, and so increases the quantity of oxide or rust. 
Calcareous matter is equally injurious, and'may be tested by observing whether 
it puffs UP when exposed fo muriatic acid. Carbonaceous, or coaly matter may 
be detected by burning. With regard to its colour, yellow or black spots in- 
dicate the presence of oxide, and black that of carbonaceous matter. The 
best work on the qualities of alates is thet of Dr, Watson, Bishop of Llan- 


daff, called “Chemical Essays,” which has a whole chapter devoted to the 
subject. 

Limestones are of various qualities; those are best which are highly erya- 
talised, but they are little used in modern times, on account of the cost of 
making. These marbles, however, afford the best materials for building. 
Those less crystalised are most commonly used by architects. 

While upon this subject it may be well to mention the manner in which 
stones are arranged by the continental architects. They divide them into two 
classes hard and soft, pierre dure and pierre tendre. Pierre dure is applied to 
those which can only be worked by water and the plane-edged saw ; snd 
pierre tendre to those which can be worked by the -toothed saw, 
The qualities which are required in a stone by the French and Germs 
architects are, that it should be of a fine in, and compact. Few stones, 
however, possess all the qualities awed. aad then it is thet the architect 
must use his judgment in selecting the best. Thinly laminated (or leafed) 
limestone, like lears of leaves in a book, possesses different degrees of 
strength, secording to its position. If placed so | on edge, it has, of course, 
less resistance and s than when placed thus ——. Dark stones ire 
generally the strongest; those which suck up water are bad ; but tbose with 

rilliant points and hard are good. A very good criterion is tbe sound of the 
stone when struck with a metal instrument, when a full sound is a proof of s 
good stone. Those mixed with sulphur are generally hard and good, but 
require care in the selection. Heavy stones asdenoting compactness of strec- 
ture. Another serious question is the evil arising from an imperfect character 
of stone, from inattention to which many of our finest buildings in London are 
injured. The Marquis of Northampton was observing to me, that to soch 
an extent does this devastation prevail at Oxford, that the number of col- 
leges obliged to be refaced is extraordinary. 

Weare not, bowever, theonly sufferers, our younger brethren in America mek- 
ing the same complaint. A friend of mine, writing to me, says, ** Our Capitol, 
one of the finest senate-houses in the world, cig fe aieo oral rien 80 com- 

letely spoiled, that we are obliged to keep it always i „to 
Tive T Her from the wet. This mischief doubtless erica fou miuke 
motives of economy, sothat the builder is tied down by his contract to 
an inferior stone. We should not however look to cheapness but to quality, 
for that is always the cheapest which is the best.” 

Resuming our examination, we find next to slate old red sandstone, so 
oalled from its being coloured with iron and nearly approsching grauwacke. 
There are few of these stones for building. 

The Carbonate of Limestone is very hard, and from its weight is difficult of 
transport. Its hardness arises from the many grains of quartz in it, and 
practical men say that it cuts the saw, instead of the sew cutting the stone. 
Craigleith stone is of this class, and it comes from a quarry of that name, two 
miles from Edinburgh, where a great part of the New Town is built of 
it. Bramley fall stone also belongs to this division, and it is used ip the 
Terminus of the Birmingham Railway at Euston Square. 

Passing over the cos} formations, we come to Magnesian Limestone, which 
unites rare qualities, being crystalline and hard, like the Carboniferous Lime- 
stone, and easy to be worked, like Oolite. From the magnesia in it, itis a 
very unproductive soil, and is so injurious to vegetation, that the lichens and 
other small plants which disfigure stone will not grow on it. There is some 
of excellent quality in Robin Hood quarry, near Gloucester, and there is 
reason to believe that this class of stone will come into more general use. 

‘The New Red Sandstone extends over the island from Exeter to York, 
and has many quarries, but it is not very appropriate for building purposes, 
although formerly much used. The old builders, however, it must be remem- 
bered, took the stone nearest to hand, the bad roads being a great impediment 
to the removal of such a bulky msterisl. Worcester and Chester Cathedrals 
are built of this stone, and have worn so badly that even in the interior the 
faces of the statues are undistinguisbable. These defects arise from mae 
much impregnated with oxide of irou, and also with saline particles, whi 
it derives from its neighbourhood to the Cheshire salt-beds. The charch of 
St. Andrew, at Liverpool, is quite black, the moisture imbibed by the salt 
catching the soot and dirt floating in the eir. 

The oolite formations are the great source of building materials, and derive 
their name from the Greek, oos, an egg, their structure being that of smal 
eggs. TheGermanscallitbluntly roestone. Roach Portland-stone, it should 
be observed, is liable to cracks and fissures; Bath-stone is soft, but not du- 
rable; Whitby sandstone is a good specimen of oolite. 

The Wealden formation affords Purbeck stone, formerly much used, some 
of the pavements in the old streets of London being madeof it. The Purbeck 
marble was much used for ornamenting cathedrals. The Wealden sandstone 
ii very crumbling, but was used in Knowle Castle, and the other castles in 

ent. : 

Chalk firestone is composed of marl and green sand, and is much used for 
ovens. The cloisters of Westminster Abbey are builtofit. Chalk limestone 
is rarely used, and is not much to be seen, except in St. Alban’s Abbey. The 
tertiary formations are not productive in England, while in France they 
supply sbandant materials, and are extensively employed at Paris. 

e Lias formations I have passed over, but it is not durable on account of 
its containing pyrites, Itis, however, well adapted for cements, and bloe 
lias lime isnow much used, 


The French Government has decided on proposing to the Chamber of De- 
Puties, to undertake the railroad from the Apila to the Belgian frontier. 


* 
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LAW PROCEEDINGS. 


EXPLOSION ON BOARD THE ARCHIMEDES STEAM-BOAT. 


An inquest was held on the 1st ultimo at the Unicorn at Greenwich, before 
Mr. Carttar, the coroner for Kent, on the body of James M‘Millan, an engi- 
neer on board the Archimedes steam-vessel. The deceased was employed on 
board this vessel on Thursday, May 30, and it was just about to leave the 
East India Docks for an experimental trip, when the boiler burst, and so 
dreadfully scalded the deceased by the heated steam which escaped, that he 
died in a few minutes after his arrival at the Dreadnought hospital-ship. From 
the evidence adduced, it appeared that the accident was to be attributed to an 
undue pressure of steam, and to a faulty condition of the safety valves, which 
did not act properly. After examining a number of witnesses, the coroner 
adjourned the inquiry till Wednesday, the 5th ultimo, to give an opportunity 
for the attendance of scientific gentlemen, and to examine two other men who 
have been severely scalded, and who are now on board the Dreadnought. 

At the adjourned inquest Mr. Field, the engineer, attended and gave the 
following evidence :— 

He stated that he resided at Lambeth, and was an engineer. Was not con- 
nected with the company to which the Archimedes belonged, but had been 
requested to make an inspection of the boiler of that vessel. He found the 
boiler was of the ordinary low pressure kind, generally used by steam-vessels 
upon the river. Its power and strength of plate were quite sufficient. The 
boiler was rather large. The great objection to it was, that it was less tied 
together than smaller boilers would be, and therefore subject to be sooner 

If he had had to make a similar boiler, he should have put more 
stays in it. The top of the boiler had been lifted by the pressure of the 
steam, the crown of it had been distorted, and by that means the safety-valve 
had been stopped from acting, and the spindle jammed, which prevented them 
from acting, to which cause he attributed the accident. He did not see any 
steam-gauges when he made the inspection; unless, therefore, the safety- 
valves acted, the pressure of the steam could not be known. A good engi- 
neer might have known from the opening of the cocks, but every man could 
not. The top of the boiler had been lifted, but the chimney had not been 
moved from the place where it stood, in consequence of being attached to the 
flues. The engineers, in consequence of the jamming, were not able to know 
the strength of the steam, and that was the reason of the accident. When 
beSmade the examination he tested the valves, and found one of them loaded 
to the extent of 54, and the other to 6}; that was rather higher than he 
should load them, but many would load them in that way. The pressure 
ought not to be increased, as it would be attended with danger to the safety 
of the boiler, There was nothing but the ordinary weight on the valves at 
the time he saw them. The tightest of the valves could be got at from the 
deck, and the other from below. A preventive to this occurrence would 
have been stronger staying or less pressure, but that would not have pre- 
vented it if the safety valve had been jammed, which could not have taken 
place unless the boiler had been thrown out of shape. The boiler, if it had 
been sufficiently tied so as to prevent its altering its shape, would have been 
of sufficient "ike ie to work up to 5j. The thickness of the plates was 
quite sufficient. ere were a great number of fires for so small a boiler, 
but they did not increase the danger at all. He should not have chosen to 
work a steam-vessel from London to Portsmouth without a steam gauge. If 
there had been a steam gauge in the present instance, it would have indicated 
dangec—that there was something more than the ordinary pressure : the dif- 
ference from an extra weight of 44lb. on one valve would increase the 
pressure 1} or 1jlb. upon the square inch. He would have been extremely 
timid in loading the boiler to that extent. He thought the boilers were not 
sufficiently strong to bear the pressure he found upon them. If the boiler 
had been well ticd and bound, however, it would have been of sufficient 
strength. 

After hearing the evidence of Mr. Rennie and some other witnesses, the 
jury returned a verdict of “ Accidental Death,” with a deodand of £250 on 
the boilers. 

The Foreman said the jury did not attribute the accident to any wron 
construction of the boiler,* and that, if it had not been improperly inte 
with, the accident would not have occurred. 

The Coroner concurred in the view of the jury. If the valves had not 
been improperly interfered with by some person or Other, the unfortunate 
result might not have ensued. 


THE LATE ACCIDENT ON THE EASTERN COUNTIES RAILWAY. 


An inquest was held at Stratford, on Saturday, the 22d ultimo, before Mr. 
C. C. Lewis, the coroner for Essex, on the bodies of John Meadows, the en- 
gineer, and Charles Leitch, the stoker to the engine which met with the ac- 
cident mentioned in the daily papers. — It appeared by the evidence that the 
accident took place about a quarter before five o'clock on Friday afternoon. 
The train had left Mile End, and was about half a-mile from Stratford, when, 
on taking a course near Stent’s Mill Bridge, the engineer allowed the engine 
to scquire such an immense velocity, that it rocked violently from side to 
side for some distance, and at last run off the rails. Neither the passengers 
nor the guards were at all injured. The jury, having heard the evidence de- 
clared their opinion that the accident had been occasioned entirely by over- 
speed, and by the engine man having in this respect disobeyed the express 


orders of the engineer in chief and officers of the company; and a verdict of 
“ Accidental Death” was accordingly returned. The engine man was a very 
steady and experienced person, but he had been previously warned against 
driving at such great speed. Either from too great confidence in his own 
power,or from some other cause, he did not at the time of the unfortunate 
accident either shut off the steam or reverse the engine, nor did it appear 
that the bresk had been applied. The engine is but little damaged, the boiler 
not having burst as erroneously stated in the daily papers. Nor had there 
been any subsidence whatever in the rails or the embankments, that portion 
of the embankments where the accident occurred having been made many 
months, and it was in the soundest possible condition. There were from 
thirty to forty passengers in the train, and their entire cxemption from injury 
is mainly attributable to the judicious plan of fastening the carriage doors, 
which prevented the passengers from attempting to jump out. The slight 
damage done to the rails was immediately repaired, and the trains continued 
to run in the regular succession as usual. 

[From inquines which we have made, we understand that the cause of the 
accident was entirely owing to the centrifugal force consequent on the 
amazing speed at which the engine was going. It was at the commencement 
of a eurve on a declivity of 16 feet per mile, where the engine quitted the 
rails. The deaths of the unfortunate men was occasioned by their attempting 
to leap from the engine, one being crushed by the tender, and the other by 


-the train of carriages.] —Ep1roz. 


* If this were the opinion of the jury, we do not consider they were justi- 
fiable in levying so large a deodand.— Éprron. 


MISCELLANEA. 


— 


Discovery A Faluable Marble.---We understand that a large field of fossil 
marble has lately been discovered on the common belonging to the manor of 
Great Asby, in this county, the pro of John Hill, Esq., of Bankfoot, 
some of the most beautiful which Eng has hitherto produced. Two speci- 
mens of this splendid marble have aptly been named by the owner, *' Tortotse- 
shell.and chints marbles.” The first has a French white ground, interspersed 
with blood-red spots, and bears a strong resemblance to turtoise-shell, that at 
a short distance it is difficult to discriminate between the two. The second 

ts a light brown ground marked with a curious representation of gold 

ligree work, mixed with a dusky green, bright purple, and. red, and has the 
exact appearance of the rich chintz gowns worn a century ago. There are 
numerous other patterns in this limestone range, extending over more than 
3,000 acres, both curious and handsome. The great value of this marble con- 
sists not in variety of colours alone, but also in the fineness of its grain, which 
is equal to the Italian marble, and also in its great soundness; the shaken 
ition of variegated English marbles having in general rendered them of 
comparative little value. We hear that blocks of large dimensions are easily 
won, and when manufactured, take the most brilliant polish imaginable. We 
have no doubt this valuable marble, unique in its kind, will soon me & 
general favourite with the public, and be an important acquisition to the 
marble works of this country. We hear, also, with much pleasure, that a few 
specimens will be presented to the museum at Kendal.--- Westmoreland 

azette. , 


Mill Bay Harbour and Floating Docks.--We are informed that the promoters 
of the Exeter and Plymouth Railway intend making Mill Bay the terminus 
of their line, for which purpose it is admirably situated between Plymouth 
and Devonport. The floating dock will hold sail, exclusive of the foreign 
packets; and the outer harbour, which will be formed a breakwater, from 
the point of Mr. Gill'a quarry, will have from three to four fathoms of water 
at low tide, and wil] afford abundance of room for steamers to lay afloat, and 
go out of harbour at any time of tide. The great abundance of stone on the 
spot will render the cost of this work comparatively trifling, as the limestone 
excavated to form the outer harbour will go a great way in completing the 

reakwater. 


Launch of the Lord Mayer s Barge.—On Tuesday, the 11h ultimo, the Lord 
Mayor and the Lady Mayoress went by water from Southwark Bridge, at- 
tended by the water-baili apd others of the officers attached to the conser- 
vancy, to the premises of Mr. Serje, the city bargemaster, to witness the 
launch of the state barge, which has been for some time, by order of the 
Court of Aldermen, undergoing ephir and modern decoration. In the front 
of the house whicli is raised in the boat are four Corinthian columns, close to 
each of which is a very skilfully carved pus. The gilding all round, and 
particularly at the head of the vessel, which 1s also finely carved, has been 
applied with a most liberal hand, and the effect is grand in the extreme. It 
was admitted by those ‘who had seen the barge launched immediately after 
she was huilt, that her appearance yesterday was far more attractive. 

The Lords of the Admiralty have sent a ship of war to the south-western 
corner of Asia Minor, for the purpose of transporting from thence to this 
country a large collection of most valuable ancient sculptures and bas-reliefs, 
which have been described by Mr, Fellowes in his account of Asia Minor, 
where many towns and cities, and a remarkable and nearly perfect ancient 
theatre, hitherto quite unknown, have likewise been found. 

Keusington.— At the beginning of the month a new Infant School-house. at 
Kensington, erected under the direction of Mr. G. Godwin, was opened to 
the children. It is designed in the Tudor style of architecture, anu is built 
with red bricks and compo facings. The roof, a very light one, has the pe- 
culiarity of a large lantern for ventilation, and which serves, at the same 
time, to assist the external appearance of the building. The length of the 
school room is 42 feet, and the width 22 feet. The cust is said to bave been 
under £300. There is a committee-room attached. 
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PROCEEDINGS OP PARLIAMENT. 


House of Commons.—List of Petitions for Private Bills, and progress therein. 


7 Petition; Bill read; Bill read; Bill read Roval 
re- first second third oy i 
sented, | time. | time. | time. ent: 
eee o e Ades 19 jaae Ja 
rothwick Harbour . . |Feb. 6. |F'eb. 27. |Mar.12. | Apr. 13. es 
Ans Harbour . Reb, 8. |Mar. 15. |Apr. l5. va M 
Ballochney Railway - |Feb. 12. |Mar. 14. | Apr. 8. May 3. 
Barnsley Waterworks . + {Feb. 21. EE .. e 
Bath Cemetery . - «+ Feb. 22. bs 
Belfast Waterworks - | Feb. 22. vs Js ES 
Birmingham Canal — . - |Feb. 20. |Mar. 15. |Apr. 12. June 13. 
Birmingham & Glos. Rlway. |Feb. 21. |Mar. 15. |Apr.. 1. e iu 

Auckland & WeardaleRa. j}eb. 22. |Mar. 18. Apr. 15. a" 2o 
Blackheath Cemetery . » |Feb. 22. Mar. 18. ie vs zx 
Bradford (York) Waterworks |leb. 21. S es - M 
Brighton Gas . — - — - |Feb. 21. |Mar. 18. +. yMay 31. p 
Brighton Cemetery — . - Feb. 21. |Mar. 18. [May 28. se i 
Bristol & Gloucestershire Ra. |Feb. 21. |Mar. 7. |Mar. 19. May 13. is 
British Museum Buildings . | Feb. 22. eo [Apr 12. May 3. Da 
Brompton New Road . - IFeb. 22. iMar. 18. i Apr. 30. i s 
Cheltenham Waterworks . |Feb. 22, |Mar. 12. | Mar. 22. on 
Commercial (London and 

Blackwall) Railway . . |Feb. 14. |Mar, 8, |Mar. 21. June 20. : 
Dean Forest Railway . — - (Feb. 19. |... s Es g 
Deptford Pier. |. — - |Feb. 22. |Mar. 18. |May 28. June 21. : 
Deptford Pier Junction Rlwy. (Feb. 22. |Mar. 20. |May 28. A 
Deptford Steam Ship Docks Feb, 22. ps ER 
Edinburgh, Leith, and New- 

haven Railway. — . — - |Feb. 19. [Mar. 11. |Mar. 27. May 30. 
Eyemouth Harbour . - |Feb. 12. m Apr. 8. |May 28. ie 
Fraserburgh Harbour . — . |Feb. 20. .. jApr. 8. [|Apr. 16. i 
General Cemetery + + JFeb. 20. |Mar. 11. |Mar. 21. June 7. 24 
Grav a8 . . + |Feb. 21. |Mar. 18. m s à 
Great North of England Ra. |Feb. 18. |Mar. 13. |Mar. 25. |May 3. June 14 
Great Western Railway — . }Feb. 14. |Mar. 4. |Mar. 13. |May 1. June 4 
Great Central Irish Railway |Mar. 12. ^ vs T ec 
Herefordshire and Glouces- 

tershire Canal. =. — . | Feb. 20. |Mar.13.] + -. [June 4. 
Home Qae ide e e Feb: 22: ze + HS oy 
iverpoo] Docks. . . . 21. af a wh a 
Liverpool Buildin ; + |Feb. 21. me May 28. s y 
Liverpool and Manchester 

Extension Railway . _ . Feb. 14. |Feb. 28. |Mar. 12. [May 13. (Tune 14. 
London and Birmingham Ra. |Feb, 8, |Feb. 22. Mar. 6. |May 30. [June 14. 
LondonBridgeA pproaches,&c.| Feb, 19. |Apr. 11. |Apr. 26. i S 
London & Croydon Railway |Feb. 19. |Mar. 18. |pr. 8. |May 3. [June 4. 
London Cometery — . - |Feb. 19. |Mar. 18. e es x 
London & Greenwich Rlway |Feb. 2]. |Mar.18. Apr. 8. |May 3. June 4. 
London and Southampton 

(Guildford Branch) Rlwy. |Feb.22. | .. T js » 
London and Southampton 

(Portsmouth Branch) Ra. |Feb. 6. |Feb. 25. |Mar. 7. |May 3. : 
Manchester & BirminghamRa.| Feb. 18. |Mar. 18, |Apr. 23. e 
Manchester and Birmingham 

Extension(Stone&RugbyRa|Feb. 11. (May. 1. | May 14. ae . 
Manchester & Leeds Rlway. |Feb. 18. |Mar. 8. |Mar. 19. |May 30. : 
MaryleboneGas & CokeComp. |Feb. 22. |Mar. 18. are T. 4 
Monkland & Kirkintilloch Ra. |Feb. 12. |Mar. 14. |Apr. 8. |May 3. p 
Necropolis (St. Panc. }Cemetry| Feb. 21. |Mar. 15. a 2. M 
Newark Gas .  « s |Feb. I$, |Feb. 28. |Mar. 11. |Apr. 18. p. 
Newcastle-upon-Tyne & N. 

Shields (Extension) Rlwy. | Feb. 18. |Mar. 15. Pe E PS 
Northern & Eastern(1)Rlwy. |Feb. 22. |Mar.18. jApr. 16. [June 4. M 
Northern & Eastern(2)Rlwy. |Feb. 22. (Mar. 27. |Apr. 16. June. 4. ic 
North Midland Railway — . |Feb. 11. |Mar. 4 Mar. lt. i May L Er 
North Union Railway . . |Feb. 22. 9 .. zi W 
NottinghamInclosure & Canal | Feb. 19. |Mar. 18. S M s 
Over Darwen Gas. . — . |Feb. 21. Apr. 12. June 3. E 
Perth Harbour & Navigation |Feb. 14. e m May 2. June 4. 
Portishead Pier . à » |Feb. 22. Na we m PA 
Preston Gas . : - |Feb. 6. |Feb. 20. |Mar. 6. |Mar. 19. as 
Preston and Wyre Railway Feb. 6. |Feb. 20. |Mar. 4. Mar. 15. : 
Preston and Wyre Railway, 

Harbour and Dock . — .|Feb.21. |Mar. 18. [Apr. 12. 

Redcar (No. 1) Harbour — . |Fob. 19. 2 = = Md 
Redcar (No. 2) Harbour . jFeb. 22. |Mar. 27. |Mar. 30. — 5 
Rishworth Reservoirs . . |Feb. 21. |Mar. 6, Mar. 26. |May 30. ad 
Rochdale Waterworks . |Feb. 7. ‘Feb. 21. |Mar. 6. |May 6. MA 
Rochester Cemetery  . . |Feb. 22. |Mar. 18. T os T 
Sawmill Ford Bridge & Road |Feb. 21. |Mar. 18. .. Hune 10. 2 
Slamannan Railway . . |Feb. 12. |Mar. 18. |Mar. 27. |May 28. 2 
South Eastern Railway . [Feb. 11. [n Mar. 25. May I5. June 14. 
3. Eastern (Deviation) Ra. . |Feb. 22. [May 6. | May 30. June 19. ze 
Teignmouth Bridge . . | Feb. 21. m sv M EP 
Tyne Dock : Feb, 22. Mar. 15. |May 7. |lunel3. |... 


Tyne Steam Ferry : . |Feb. 21. 35 

alsa?l Junction Canal . | Feb. 22. 
West Durham Railway . |Feb. 21. 
Westminster Improvement . |Fcb. 21 


ee we 


Mar.18. lApr. & |May 14.17! 


Wishaw & Coltness Railway |Feb, 12. Mar. 14. Apr. 8 [May 3} .. 
Wyrley and Essington and 
gham Canal a , Feb, 18. bt [1] 45 ts 


- 
- 


STEAM NAVIGATION. 


THE BRITISH QUEEN STEAM-SHIP. 


Wer fully expected that we should have been able to have given our 
own report on this vessel, but as she had not arrived in the river 
‘Thames at the time of our going to press, we are prevented doing so; 
however, we give a very full account of her which appeared in the 
Paisley Advertiser, at the commencement of last month. Her dimen- 
sions do not differ from what we before reported in our Journal last 
year :— 

Tors splendid and powerful vessel was built, as our readers are aware, by 
Messrs. Curling and Young, London, for the British and American Steam 
Navigation Company. She was launched at Limehouse at the close of May, 
1838, and arrived at Port Glasgow about the 7th of July in that year, to get 
in her engines, made by Mr. Robert Napier, engineer, Glasgow. By the 
politeness of Mr. Johnstone, resident engineer, we had an opportunity of 
giving this ocean queen n general overhaul on Monday last, and we shall now 
subjoin a few particulars regarding her. Her engineering and other fittings 
are in a very forward state. On the day named her heavy machinery was all 
on boerd, with the exception of the main sbaft, which was expected down 
from Glasgow on Thursday. We gave n number of the dimensions of this 
vessel when she was launched, but fit may not be uninteresting to repeat a 
few of them slong with some other details, 

Feet. Inch es. 
Length from fgure-head to taffrail ................ 275 0 
Length of upper deck... .cccecsccssceceecs osese 245 0 
Breadth within the paddle-boxes... ,......... e. oere 40 6 
Breadth overall... .. "2E 1 0 
Depth of hold E vna f. 0 
Estimated weight of engines, boiler, and water....... 500 
Twenty days’ consumption of coals ............. e. 60 — do. 


She has two splendid engines aboard, of 250 horse power each, the frame 
work of which is in a massy Gothic stylé, while the working parts, for 
strength, beauty, and excellence of fitting, are admirable. Each engine stands 
on a single plate of metal, weighing 35 cwt. ; four pieces of the framework 
weigh each 16 tons; the cylinders weigh each 12 tons ; the diameter of the 
bore is 774 inches; diameter of the axle in the bushes is 16} inches, aud 
the stroke of the engine is? feet. She has in all four boilers, any number of 
which can be used at one time withont the others. The diameter of the pat- 
dle wheels is S1ft. 6in. The float boards, which are 9ft. 6in. long, are sr. 
ranged in three distinct parts, presenting a resistance of.three feet in breadth. 
According to her depth in the water, the revolutions of ber paddle-whrels 
will vary from fifteen to sixteen in a minute. She is supplied with Hall's 
patent condensers, and thus the same water with which sbe fills her boilers m 
the Clyde will, with a litde addition, serve until her arrival at New York. 
She has iron tanks between the timbers in the bold capable of holding 1? 
tona of water, all of which is accessible to the pumps, and cen be thereby 
drawn out, and conveyed by pipes to the different berths, But over and 
above this she has a patent still with her, and can convert salt water into 
fresh for her boilers, and for the use of her passengers aa may be require. 
The main saloon is about 50 feet long, and in the narrowest part between the 
side berths is nearly 20 feet in breadth ; a flood of light is thrown into it 
from above, and the floor is covered with oil cloth, above which is laid rich 
soft carpetiug of a beautiful description, while the sides sre ornamented with 
historical paintings, executed on a peculiar kind of canvass, which pirea them 
the appearance of needlework in worsted, The ladies’ saloon is also fitted up 
with great taste, beauty and splendour, while the second cabin is scarcely 
inferior in accommodation, and but litile in beuuty to the first. The siloen 
furniture is furnished by Mr. Boyd, and the upholstery work by Mrs. Murray, 
both of Glasgow. Mr. Kerr, of Greenock, has the work of the second cabu: ; 
and all seem to be vying with each other in the production of excellent and 
beautiful workmanship. ‘The berths are fitted up with every sttention to 
convenience. Tho lamps ure of a patent kind, which oan either be used with 
oil or with wax candlos, nnd move on an universal joint, which keeps the 
light orect, however much the vessel might pitch or roll. There are 10+ beds 
fitted up aft, and 108 forward, with room for sixty or seventy more if required. 
The steward’s room is fitted up with almost every conceivable convenience, and 
affords a passage for conveying the dinner from the gallery to the dining saloou 
without incommoding or being seen by the crew or passengers. The delf ware, 
which appears of a very excellent kind, hes been made specially for tbe vessel, 
and is ornamented with a steam-ship, surrounded by the designation of tbe com- 
pany. The silver plate is superb. Sbe will carry thirty-two bands 
immediately connected with the superintendence and management of the 
engines, and her crew in whole, including officers, seamen, engineers, couks, 
steward, &c., will amount to U5. ln respect to stores and general fitting out 
she is admirubly found, and everything is om the most improved construction. 
Her windlass, for example, is of Tyzick and Dobinson's patent ; her stop- 
pers of Moffat's patent, and so on of many other patented articles. Her 
chain cables are of 13 iron, and are of the same kind as are used for 74- gua 
ships. ler small bower, best bower, and sheet anchor weigh respec» 
tively 3dcwt. 2qrs. 18lb., 43ewt., and 47cwt. iqr. 21]bs. No pains, D 
time, no expense, have been spared in obtaining perfection, ond taking her all 
in ull, we may salely say she is unequalled by any vessel afloat. Among 
other conveniancies for passengers we had almost forgotten one. On the 
deck there will be a neat erection, in which cold, warm, or shower beths may 
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be obtained by the passengers. But the attention of the owners goes still 
farther than this. Even the smokers are not forgotten. Near the baths there 
will be (shiftable to leeward, we hope) a cigar-room, where smokers may 
congregute, and offer up clouds of incense to each other, till they become as 
smoke-dried as red herrings. The cabins of the captain, chief mate, and sur- 
geon, are on the after part of the quarter deck, and the roof forms a shelter to 
the steersman, She is steered with a double wheel, similar to those used by 
the London East Indiumen ,orline-of-battle-ships. The petty officers descend 
to their cabin immediately before the windlass, and the seamen get down to 
their berths choke below the forecastle. ‘Lhe rigging of the vessel is low and 
and snug rather than taunt; but her yards are pretty square, and, as she has 
studding-sail booms fitted on them she will be able, when necessary, to 
display & good breadth of canvass to the breeze. She will have about 300 
passengers on her first trip, berths for whom are already secured. The berths 
on her return passage from New York were all taken up two months ago. 
When starting from London she will have about 1000 tons of goods. She is 
coppered up to 17 feet, and is expected, when loaded, to draw 18 feet aft, and 
174 feet forward, Notwithstanding the great capacity of this magnificent 
vessel, she does not look so large ns many would expect. Probably the 
Leauty of her mould tends to detract little from her apparent bulk. When 
down to the depth aforementioned, we do not think she will much exceed in 
appearance a first-class frigate, Start when she will, and go where she 
may, sha will, we think, carry with ler abundant proof of that high state of 
perfection in the construction of nautical steam machinery to which the Clyde 
engineers have arrived. 


Inox Sntp.—The largest iron sailing ship in the world is now building in 
Mesars. J. Ronald and Co.'s yard, Fodtdee, Aberdeen. This stupendous vessel 
is of the following dimensions :—Length of keel, 130 feet; breadth of frame, 
30 fcet; depth of hold, 20 feet ; length over all, 137 feet ; tons register, 537. 
Judging from her appearance, she is a beautiful model, and will carry an im- 
tense cargo on a sinall draught of water. She is intended for a company in 
Liverpool.—. {berdeen Herald. 


PROGRESS OF RAILWAYS. 


OPENING OF THE EASTERN COUNTIES RAILWAY, 


This railway was opened on Tuesday, the 18th ultimo. A large concourse 
of persons assembled at the temporary station, Devonshirc-street. Mile-end. 
to witness the departure of the first train on this line of railroad. The line 
commences at Shoreditch. on a viaduct about twenty-one feet above the level 
of the ground, up to which extensive and commodious carrriage approaches 
will be made. At the commencement of the viaduct it is proposed to erect 
the London station, which will be of commensurate extent mith the existing 
tra In it are several bridges, the arches of which are faced with stone, 
which gives them a handsome and imposing character, especially the bridge 
over Devonshire-street, the arch of which rises less, for the span, than we 
have observed on any other line of railway, the rise being less than one- 
tenth of the span. e whole of the arching has been effectually protected 
from the effects of damp by a thick coating of asphaltum. The line then 
passes ovcr the Regent's Canal by an iron bridge, the general appearance of 
a hich has been much admired; two main ribs of iron of fifty-four feet span, 
partly on the bow suspension principle, ate thrown over the canal, to which 
transverse girders are fixed, supporting the roadway, on which are laid longi- 
tudinal sleepers of timber receiving the rails, an ornamental railing gives a 
finish to thv whole. Passing successively over the river Lea, Grove Road, 
Coborn Road, Fairfield Place, and Old Ford Lune Bridges, besides numerous 
otber smaller archways, the railway passes over the Stratford marshes within 
a few feet of one of the extensive reservoirs of the East London Waterworks, 
crossing the river Lea by an arch of 70 ft. span, rising one-fourth only ; the arch 
13 turned in 10 half brick rings; the appearance of this bridge (as we expressed 
in our review of Cresy's work on bridges in which drawings of it appear), is at 
once light and elegant, although sufficiently massive to prevent any idea of 
veakness, The embankment beyond the river Lea is 25 feet in height, in the 
formation of which considerable difficulty occurred owing to the very unstable 
niture of the ground on which it was raised, it being, in fact, amass of spongy 
vegetable matter to a very considerable depth. Much assistance was derived 
in the execution of this part of the work by the formation of a staging on 
rough piles in advance of the embankment, and on which the wagons were run 
and tipped with great rapidity ; of course by this means the earth was de- 
aT over the subsoil to any required height, and the tendency of the 
ground © to spew up" prevented On thi: part of the line there are numerous 
Lrilges over the various streams and rivers which the railway intersects, 
sume of which are of considerable magniinde, such as the Stratford viaduct 
of five arches, each thirty-six feet spon. Kent's Mill Bridge, of four arches, 
and the Abbey River Bridge, all of which are over tidal curren s, besides 
numerous other suall archways. The Stratford station is erected after the 
style of a plain Italian villa, fitted up with waiting-rooms, carriage-shedding, 
»ngine-house, and repairing workshops for the engines. The depth of the 
cutting which immediately follows this station varies from ten to twenty feet. 
The liford station, which is only now being erected. is obviously incomplete. 
‘the tunnel or bridge at the crossing of the great Essex road evinces great 
judgment, it is 130 feet long, with iron girders resting on the abutment walls, 
from flangeson their lower puris small arches in cement are turned, carrying 
the turnpike road above; a little beyond this are some well executed culverts 
turned with iron pipes 3 fect diameter. ‘The portion of the railway now open 


to the public terminates at Barrack Lanc, immediately adjacent to the town: 
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of Romford ; the total distance is about ten miles and a-half, which the trains 
will accomplish in less than half an hour. The whole of the gradients arc 
favourable. it may not be generally known that this line is laid down to a 
5 feet guage, which without greatly increasing the weight of the engines, gives 
them great mechanical advantages which they have not failed to turn to 
accouut. 

The engineer to the Jine is Mr. Braithwaite, to whom much praise is due 
for the generally efficient manner in which the works and engineering difti- 
culties (not a few) have been executed. 


The Dundee and Abroath Railway.—This railway is about fourteen miles 
in length, with a capital of £100,000. The greater part of the line is 
carried along the sea shore, through property presented by Lord Panmure to 
the company.  Tbis railway is remarkable for the limited works required 
in its construction, and they of scarcely any magmitude except at the end 
next Dundee, where there is a cutting about half a mile in length through 
different stata, composed of gravel, sand, and rock. The greatest difficulty in 
this place is the disintegration of the rock, or rather its slipping down upon 
the line, in consequence of the obliquity of its bed. Numerous instances of 
this sort have occurred. The greatest depth of cutting is about twenty feet. 
The materials prodvced by this excavation are made use of to form an em- 
bankinent across the sea next the Dundee terminus. This embankment is 
about three-quarters of a mile long, having a slope of 1 to 1 next the sea, and 
2 to 1 next the shore. The sea side is protected by a wall of rubble masonry, 
laid dry, carried up with a straight batter, and having a parapet upon the top. 
There will be altogether a quantity of about 800,000 cubic yards in this em- 
bankment, but much mote is requisite to secure it against the turbulence of 
the sea, and to protect the weakest parts from being washed away. During 
its construction considerable difficulty has been experienced from the influence 
which the sea has had over the retaining wall, not saan pag? furnished 
with the embankment, but when these have been“tarricd up together no 
damage has occurred. The terminus next Dundee is carried along the north 
quay of the new dock, from whence it is the intention to lay rails round the 
other side of the quays. The other terminus is near the harbour of Abroath 
and light station. The rails weigh 48lbs. to the yard parallel, and are secured 
to cast iron chairs by a small wooden wedge. The chairs rest upon stone 
blocks, four cubic feet each in the cutting, but upon the embankment timber 
sleepers are employed. The greatest inclination is 1 in 1,000. The rails are 
5 feet six inches apart, with s space of six feet between the two lines. The 
locomotives weigh ten tons each, having 13-ineh cylinders, 16-inch stroke, 
and upon six wbeels, the driving wheels being six feet diameter. The 
cylinders are placed outside the firc-box, and the boilers are furnished with 
105 brass tubes. The carriages are divided into Ist and 2d class, and are of 
peculiar construction. The former are enclosed and in the centre, the others 
are open and are placed on each side, and hold together thirty-four passengers. 

London and Croydon Railway —On Saturday, the 1st ultimo, this line was 
opened by'the directors, together wth deputations from the London aml 
Brighton and the Greenwich Railway Companies. At a little after one o'clock 
the trains, two in number, started. The journey down was accomplished in 
twenty minutes. The station at New Cross is fitted up with every eonve- 
nience for passengers, &e.; at the back there isa most spacious engine-houre, 
of an octagonal shape, and is calculated to hold, exclusive of tenders, six- 
teen engines. The building is very lofty, an.| supported by massive stouc 
pillars. The light is reflected not only from the side, Lut from a cupola also, 
the advantages of which must be apparent to all who understand the nature 
of these works. After leaving this station there is an inciiue nearly tuo 
miles in extent, the gradients of which are about 1 in 100 feet. Ot the bridges 
(which are peculiarly constructed), and of the cuttings also, we can but speak 
generally, and we must add, favourably. — : 

Brandling Junction Railway.—An experimenta) trip was 
the Brandling Junction Railway on Urge f May 30, with t 
locomotive engines and waggons attached, which ran with a number of p 
sengers from the Monk Wearmouth station to Boldon, where they took in 
water and then returned. The experiment was in ail respects most satisfac- 
tory ; the railway stood the test to admiration, and the engines performed 
their work as steadily and smoothly as if they had been used to it. The 

and opening of this promising and useful undertaking willtake place on the 
Ti, being the abniversery of the glorious battle of Waterloo. —Newrastle 
Oui 


Birmingham and Derby Junction Railway—On Wednesday, the 29th May, 
the directors of the above railway inspected the line between Derby and the 
junction with the London and Birmin, Railway at Hampton-in-Arden, a 
distance of about thirty-eight miles. The proceeded from the bridge over the 
river Dove, a distance of seventeen miles, towards Tamworth. with a train of 
passenger carriages, drawn by an engine built by Messrs. Charles Tay leure 
and Co., of Warrington. The fine is gencrally and on many portions remark- 
ably straight. The gradients are so extremely favourable that it may almost 
be said to bea level, and the motion, we are assured by a gentleman who ac- 
companied the directors, was «asy and smooth to a degree which they hal 
seldom experienced on any other railway. By the simplicity of construction 
and stability of the bridge over the Tame and Trent, at their junction near 
Alrewas, over which the train passed at speed, the directors were strongly 
impressed. It is near this point that the intended junction with the b | of 
the Manchester and Birmingham Extension Line is to be effected, by which 
the traffic from Lancashire to Derby, Nottingham, and the eastern parta of 
the kingdom, will eventually be brought along the line of this railway. 
Though some portions of the line were not in so complete a state as to render 
the further e of the train advisable, the greater portion of the perma- 
nent way was laid, and in a few weeka the engines will be able to pass aloug 
the whole digtanee. Considerable progress is i 
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building of the statiorf at the junction with the London and Birmingham line 
at Hampton-in-Arden will soon be completed, and no doubt exists that the 
line may be opened to the public, for the whole dis.anve from Derby to the 
junction with the London and Birmingham Railway, in the course of the en- 
suing month.—Midland Counties Herald. 


Grand Junction Railway. The rates for the carriage of merchandise on this 
railway were reduced on the lst inst. The principa! reductions are on goods 
which were formerly charged 1s. 6d. and 1s. 3d. per cwt. ; the former charge 
having been reduced to ls. 3d. and the latter to ls. làd. per cwt. The com- 
pany, are now carrying throughout between Liverpool, Manchester, and 

ndon. 


Manchester and Leeds Railway.— Àn experimental trip on this line of rail- 
way was made on Friday, 3lst May, by the directors and a party of their 
friends, consisting altogether of about sixty gentlemen, who proceeded ina 
train from the station in Manchester to the entrance of the summit tunnel, 
about three quarters of a mile beyond Littleborough, a distance of sixteen 
miles from Manchester. The directors promised, in one of their earlier reports, 
that this portion of the line would be completed in May, 1839; and, notwith - 
standing many unexpected difficulties in the progress of the works, they were 
enabled in some measure to redeem their pledge by the above trip, made on 
the last day of the month, although the extent of line travelled over will not 
be ready for the conveyance of passengers before the beginning of July. The 
rails on the line are about 60 lbs. to the yard. They are laid to such a width, 
that, in the event of the extension lines uniting, the Leeds and Liverpool and 
Manchester Railways, at ne] nts e Station: the same Panis ol 
riages, or w Tay proci orward ; there will bea s of six feet be- 
tween the doable line of rails. There are to be three Piles of carriages, 
which will be distinguished by numbers instead of names. Both the first and 
second class carriages have a wooden stage along each side the whole length 
of the carriage, which, besides conducing to the convenience of ladies and 
infirm passengers, will ete the collecting of tickets, and is likely also to 
act as an additional ty against accidents arising from persons coming 
in contact with the steps of a starting train. It is calculated that the expence 
of travelling in the third class carriages, whieh are open and unprovided with 
seats, will not exceed one penny per mile. There are severa] heavy works on 
the line between Manchester and Littleborough, amongst which we may men- 
tion those at Mills Hill, as an cxample of the difficulties which had to be 
overcome in the construction of this portion of the line. At this point the 
railway is carried upon its loftiest em ent, and across the river Irk, 

a double culvert, at & height (the rails above the surface of the water) of 
feet. Though the length of this embankment is probably not more than a 

uarter of a mile, it is about the highest railwa 
teing an average of 40 feet, with a mazimum height of 74 feet; yet so care- 
fully has it been made, that we are assured it has not sunk five inches since 
it was completed. It consists of 319,202 cubic yards of earth, of which not 
less than 40,000 cubic yards were shifted in one mouth. We believe it exhibits 
an example of the moving in a given time, just double the quantity of earth 
in cubic yards, which, in parliamentary evidence, had before been deemed 
barely possible. Shortly after one o'clock the train reached the entrance of 
the summit tunnel, the present extent of the line, where the company had an 
opportunity of examining the stupendous works which are here being carried 
on, and with which they expressed themselves highly gratified. After re- 
maining nearly two hours, the party returned to Manchester, where they ar- 
.rived soon after five o'clock, much pleased with the day's excursion.— Abridged 
from the Manchester Guardian. 


The York and North Midland ris your De Wednesday, the 29th ultimo, a 
portion of this important national and commercial undertaking was opened, 
rom the terminus at this eitte the junction with the Leeds and Selby Rail- 
way, near South Milford, which forms an uninterrupted railway communi- 
cation between York and Leeds, and York and Selby, and the several inter- 
meliate places. The whole lineis intended to be completed by the time the 
North Midland, the Leeds and Manchester, and the Great North of England 
Railways (of which it will form the connecting link) can be opened. The 
Fairburn and Altofts contracts, which comprise the heaviest works on the 
whole line, are let to be completed in the spring of 1840; and the directors 
state, ‘‘ there is no doubt, from the well-known talents and experience of the 
contractors (Messrs Craven and Sons, and Mr. Stephenson), that they will 
carry on the works with all possible energy and skih, and complete their re- 
spective undertakings in the time stipulated by the contracts." Many of our 
readers will be aware that a tunnel has been formed into the city through the 
walls and ramparts. It appears that the directors of the York and North 
Midland Railway first determined to have their station for passengers outside 
the walls. Ita pearing, however, to them, as well as to the directors of the 
Great North o gland Railway, very desirable that the two companles 
should have a join! passengers’ station, which was considered to be imprac- 
ticable, except within the walls, a negotiation was entered into between the 
parties, and satisfactorily concluded. The station will be in the perden lately 
occupied by Messrs. T. and J. Backhouse. By means of this railway, and the 
others now in ogress, a direct communication will be opened next ye r from 
Newcastle to London; and from a highly influential meeting lately held in 
the former town, it is probable that very speedily the line will be carried 
through to Edinburgh--thus forming a complete chain of railway commu- 
nication from the metropolis of England to the metropolis of Scotland. On 
Monday, the rails being laid throughout to the junction with the Leeds and 
Selby Railway, an experimental trip was taken on the afternoon of that day, 
when the “ York Leeds” steamer took down a train of carriages in fine 
style. The Lord Mayor, Sir John Simpson, Alderman Meek, and several 
other of the directors, were of the arty in the first-class carriages; a second 
and two third-class carriages were filled with respectable persons who hap- 
pened to be on the line when the train started. The opening took place yes- 
terday, for which the preparations were on the most liberal scale. A large 
party of ladies and gentlemen were invited to breakfast in the Guildhall, at 
eleven o'clock, and at half-past twelve a procession was formed to the station, 


embankment in England,. 


preceded by a band of music. The train started at one o'clock, and proceeds 
to the junction, and on its return, the procession re-formed, and walked, at- 
tended by the music, to the Guildhall. At four o'clock a grand dinner was 
served up at the Guildhall. The city presented an animated appearance 
throughout the whole day. a great number of visitors from the eamin 
having arrived to witness this interesting scene. Not the slightest accident 
occurred on the trip.— York Courant. 

Opening of the Aylesbury Railway.—On Monday, June 10, the town of Ayler- 
bury was a scene of bustle and vivacity scarcely to be credited. Before x1 
o'clock in the morning musicians accompanied by persons bearing flags. o 
which suitable devices were inscribed, paraded the streets, after which they 

eeded in procession with the directors and their friends to the station, A 
itte after seven o'clock a train started for the terminus at the junction te. 
tween Aylesbury and the London and Birmingham line. The company buin 
expressed themselves highly pleased with the arrangements made by the d 
rectors for the convenience of ngers, &c., returned to Aylesbury. Espe- 
rimental trips were made during the entire day, and Berson residing in the 
town and its immediate neighbourhood were conveyed gratuitously up ani 
down the line. The railroad itself is about seven miles and a-half in Jengib. 
and with the exception of the curves at either terminus it is perfec:ly 
straight. At half-past four o'clock the deputation from the London an! 
Birmingham Railway Company arrived, and proceeded down the line in com- 
pany with the Aylesbury directors. The usual formal business having 
en gone through, the company adjourned to dinner at the White Hart In. 


London and Southampton Railway.—A distance of twenty miles additional 
of this railway was on Monday, the 12th ultimo, opened to the publie. ne 
twelve miles from Southampton to Winchester at the one end, and eigb: 
miles from the Winchfield and Hartley -row station to Basingstoke at the otber 
A party of the directors and their friends left the terminus at Nine Elms. 
Vauxhall, at half pas: eleven, and arrived at the Winchfield station at about 
five minutes to one, where a great crowd of the country people awaited tLe: 
coming, and greeted them with several rounds of hearty cheers. After 2 
short delay the train proceeded over the new ground to Basingstoke. abue 
upon every height, and at every place where a view could be abtained. grou 
of anxious and admiring spectators were stationed to watch and applavdt 

ogress of the engine its bulky train upon its maiden excursion. The 

istance was completed in about twenty minutes. The station at Basingstoke 
is very prettily situated upon a long line of embankment, and commands oa 
the left a fine view of that ancient town, with its venerable gothic clurt 
peering up in modest grandeur from amid surrounding houses; and, on tbe 
right, of the picturesque ruins of the Holy Ghost Chapel, built in the reign of 
Henry VIII. The town itself presented the appearance of a holiday. Th 
party, including many ladies, spent an hour very agreeably in looking abw: 

em. At about half-past two the train started on its return to Wintbfex. 
accomplishing the distance without the slightest accident or annoyamre to 
mar the pleasures of the day. An elegant dejeuner a la fourchette Was pro- 
vided at a cottage in the immediate vicinity of the station, to which alou! 
sixty ladies and gentlemen sat down. At seven o'clock the party broke u 
and the train finally reached Vauxhall at ten minutes past eight. The ral- 
way, as we have already mentioned, was also opened from Southamptco te 
Winchester at the same timc, leaving only eighteen miles, viz., the distant 
from Winchester to Basingstoke, to complete the whole undertaking. The 
remaining eighteen miles are performed by coaches in about two hours. so 
that passengers from London to Southampton can complete the ahule 
journey within five hours.— Times. 


Gosport Junction Railway.—Already the surveyors of the Gosport Junco 
Railroad, have commenced marking off the und required for the under- 
taking, from Bishop's Stoke to the terminus at Spring Gardens, near Gospor- 
preparatory to giving notice for tenders to be sent in by the Jat July. for te 
performance of the works which will be required ; thus evidencing, that th 
com as they have promised, intend in right earnest to commence a» 
finish the above fine in less than two years.—Hampshire Telegraph. 

Great Western Railway.—The com påny are making rapid advaners in ih 
pee of land in the neighbourhood of Chippenham. and will shurtly ha 

pleted their line in that direction, The whole of the purchases in thi 
vicinity are likely to be completed without the intervention of juries, tbe cot- 
pany offering an ample compensation for injuries by severance. &c.—Ecfl 
Chronicle. It is now arranged that the opening of the line as far as Tvyfe: 
shall take place in the first week in July, near which place a temporar) si» 
tion-house is an progress ; the number of passengers is on the increase à: prr: 
sent, both to from the metropolis.— Bristol Mirror. 

Glasgow, Paisley, Kilmarnock, and Ayr Railway.--The directors have det?! 
mined to open the southern end of this line, from Ayr to Irvine, in the morth 
of July next, the permanent way being already laid for the greater part of th: 
distance, and the progress of the work on the remaining portion being suchas 
to ensure its completion within little more than a month irom the presni 
time. Messrs. Stark and Fulton, of Glasgow have two locomotive eng?’ 
ready to deliver on the rails in the course o1 June, and two more are in pre 
gress of completion by Mr. Edward Bury, of Liverpool. We unders:’ 
the first-class passenger carriages for the present traffic are furnish 
from an experienced maker at Lancaster, and may be shortly expected a! 
Troon, and for the future supply a pattern carriage has teen furnished)? 
first-rate London maker, and now stands at Messrs. Buchanan anl Sw" ; 
coach-work in Union Street, to which all persons who intend to cumpete i" 
the work will be required to adhere. The progress of the works on t ait 
ferent contracts along the whole line is highly satisfactory, and no doutt » 
entertained of the railway being in full operation by Midsummer, 1640. The 
circumstances of this great undertaking ing completed in so sbort à t™ 
from the commencement of the works last summer, and being finished for thr 
estimated capital, is highly creditable to the engineer ; for we believe there v 
not an example of the kind in any railway hitherto made. The Trader 
contract, being the last portion of the whole, which terminates the line at à 
Broomielaw, at Glasgow, has been also Jet, and from the nature of tbe worl 
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to be done, there is no doubt of its being finished during the present summer 
We understand Mr. Lyon (who has built the large stone bridge over the river 
Cart, at Peer such a creditable manner) is the successful competitor for 
this lot. We believe the directors have it in contemplation to commemorate 
the opening by a grand entertainment to be given at Ayr, to which all the 
beauty and fashion of the West of Scotland will be invited. The beauty of 
the scenery in that part of Ayrshire, and the present appearances of a favour- 
able season will, we trust, contribute, with the excellent arrangements of the 
authorities connected with the railway, to make this ceremonial a truly mag- 
nificent example of national taste enterprise. '' Well begun," it has been 
well said, “is half ended," and this has been verified in the present instance ; 
for, from the first commencement, when the foundation stones of the two mag- 
nificent bridges over the Garnock and Irvine rivers were laid with masonic 
honours, on the Queen's coronation day last summer, up to the present 
moment, not @ single circumstance of any importance has occurred to dela 
the works ; and the shareholders may soon enjoy the agreeable sight whic 
their patriotic exerttons have so Spee ily combined to produce, in the comple- 
tion of this great undertaking.—Glasgow Courier. 

London and Brighton Railoay.—The differences between the London and 
Brighton Railway Company and the owner of some property at Southwick, 
which bad caused a temporary suspension of the works on the Shoreham 
branch of the railway have been settled satisfactorily ; and on Monday, the 
3d ultimo, the Brighton locomotive engine recommenced its Jabours in re- 
moving the excavated earth from the cutting westward of the tunnel under 
Lashmar's mill. Steady progress is made in the last-mentioned work, which, 
judging from the quantity of chalk brought up the shaft, and deposited on 
the ground above the tunnel, must be ap hing to completion. The cut- 
tings on each side of the New England Road are proceeding with rapidity, 
the greatest number of hands being employed that the space will admit. A 
bridge to connect the upper and lower portions of the road leading from Wick 
to the Old Shoreham road has been commenced; and a similar bridge to 
erry the New England Road over the railway is in course of construction. 
Lower down the hil], towards the Dairy, the foundations of the viaduct are 
al completed, as are also those of the concrete walls, which will termi- 
nate ents abutting on the viaduct.— Brighton Gazette. 

North Midland Railway.—We understand that the Swinton contract on the 
North Midland Railway is nearly completed, and that a bridge has heen con- 
rveted over the river Dearne navigation near Rotherham, which is consi- 
dered æ superior structure of architecture, as far as elegant workmanship and 
sübstantiality of building are concerned, and reflects the greatest credit upon 
Messrs. John Wilks and Co., the contractors. The whole of the lineis in a 
m of forwardness, and will be completed by the end of October.— Yorkshire 

tte. 

Bolton and Presion Railway.— We understand that five or six miles of hi 
line of railway are nearly completed at the Bolton end, and that a vast num- 
ber of men are thereon employed, hands being unusually plentiful. In about 
three weeks the remaining portion to the meeting with the North Junction 
will be Jet. Surveyors and others have been passing over and measuring the 
line daily for several weeks past, particularly near Cherley, where there will 
be seen some cutting and tunnelling.— Preston Observer. 

Preston and Longridge Railway.---The workmen engaged on this line of 
railway are progressing actively with the work at the east end. They are 
cutting within al on yars of ihe stone quarries of S ootle Height, and 

parations are making for laying the line with gravel previously to placin 
the rails. As the weather continues so very favourable. the line will, in all 
probability, be opened towards the end of this summer. The viaduct near the 
commencement, and the bridge at the Alst n Fuur-lane-cnds, exhibit superior 
style of design and beauty. combined with strength and firmness, which proves 
to what perfection this kind of work is now brought.-- -Preston Observer. 


Manchester and Birmingham Railway.---Congleton Viaduct.---A few days 
since, Mr. Buck, the head engineer to the Manchester and Birmingham Rail- 
way Company, was engaged for some time in superintending the progress of 
the works at Congleton, and in directing the preparatory arrangement for the 
foundation of the piers of the great viaduct, Kc. From what ed at the 
meeting in Manchester last week, it appears, that the height of this glorious 
strueture is to berednced twenty feet, which, with the addition of thirteen 
feet to the viaduct at Stockport, will so far alter the line as to effect a saving 
to the com pany of about 80,0001. -- Staffordshire Gazette. 

Newcastle and North Shields Railway.---The Directors and a number of their 
friends, on Wednesday, May 22, e an experimental trip on a portion of 
the permanent line, with one of the splendid new engines, furnished from the 
manufactory of Messrs. Hawthorn of this town, called the Hotspur. The rails, 
which are laid on continuous bearings, were found perfectly substantial and 
satisfactory, and it was observed that the motion of the carriages on the line 
was exceedin ly smooth and agreeable. We have before stated that the 18th 
of June is fixed for the general opening; by which time several railway 
carri: from the manufactory of Mr. Atkinson, coach-builder, will be 

t into requisition in the conveyance of passengers, to whose safety and 
comfort every attention will be paid by the servants of the Company. We 
have not space this week for more than a mere statement of the dimensions 
of this wonderful structure.: Dae large sen are each ng feet span, MH 
they consist of three ribs, e ormed of deals springing from stone abut- 
ments, with timber framing above. The stone arches are 45 feet span each. 
The number of arches is nine, five of wood and four of stone. e total 

is 920 feet, and the height upto the railway is 108 feet. The whole, 
abel, has a light and exceedingly beautiful appearance.--- Newcastle 
Journal, May 25. 

Versailles Raikeay.—The first tnal of the whole extent of railway by St. 
Cloud to Versailles was made on Thursday week. A locomotive engine ran 
the whole distance from the station in Paris to the Rue St. Symphorien, at 
Versailles. At all the points near Ville-d'Avray, Sevres, Chaville, Viroflay, 
acd Moeatrouil, the inhabitants eame eut in crowds to witness the spectacle, 


Railways in France —A trifling improvement took place in the French 
funds on Monday, but a vast fall took place in the shares of the oe for 
constructing a railroad between Paris and Versailles by the left ban of the 
Seine, under the impression that the loan to that company roposed by go- 
vernment would be refused by the Chambers. It was E nide all but cer- 
tain that the Chamber of Deputies would reject the proposed bill of Ministers 
to authorise a loan of 5,000,000f. to the company which had undertaken to 
construct a railroad from Paris to Versailles by the left bank of the Seine, 
an impression which on Tuesday produced another and serious fall in the 
shares of that company. 

a ee a 


CHURCHES, PUBLIC BUILDINGS, Oc. 


Trentham Hail.—The stonemasons who have been so long employed in the 
improvements now making at the mansion of the Duke of Sutherland: under 
the directions of Mr, Barry, the architect for the new House of Commons, 
struck a fortnight ago for an advance of wages, although receiving twenty- 
four shillings a-weck, and this, after having been kept on during the whole 
of the winter months at that rate of wages, the liberality of the noble duke 
not permitting the customary reductions to be made for short days at that 
season of the year. The whole of the masonry is consequently at a stand, and 
no new hands are qummitten by the trades' union to be taken on, unless at 
the new rate which the society has fixed, viz., 28s. a-week. Most of the 
workmen, it is stated, are willing to work at the old rate of 24s. a-week, but 
dare not.—Shrewsbury Chronicle. 

New Scotch Church at Liverpool.—The f undation stone of a new church and 
school, in ries tion with the Church of Scotland, m i at Raver se ir on 

e opposite side of the Mersey to Live , on Friday, May 31, by the Rev. 
Dr. Cooke, of Belfast. poo 

St. Mary's, Islington.—The third of the new churches erected in this parish, 
by the vofuntary contributions of the inhabitants, liberally aided by the Me- 
tropolis Churches Fund, was consecrated on Tuesday, 1Bth ultimo, by the 
Lord Bishop of London, in the presence of the Lord Mayor, a numerous as- 
semblage of the neighbouring clergy, and a crowded congregation of the pa- 
rishioners. The church is situated in the New North Road; the principal 
front, facing the east, is a pure and el t specimen of Gothic architecture ; 
the arches of the windows and other details of the body of the church resemble 
those of Merton College, Oxford, a classic example of the 14th century, of the 
time of Henry IV.; upon it has been introduced a spire rising 100 feet from 
the pavement, upon the model of St. Mary's Church, Oxford, of the same 
century. The whole exhibits considerable taste and elegance, and reflects 
great credit upon the architects, Messrs. Inwood and Clifton. The church is 
capable of accommodating 1,100 persons, and the cost of the building will not 
exceed 3,500/.—Times, 

Wetherby New Church.--The first stone of a new church, to be built at 
Wetherby, in the West Riding of the county of York, was laid on the Ist of 
April last by Quintin Rhodes, Esq., in the presence of a large assemblage. 

e church will be built in the Lancet style, and entirely of stone, and is in- 
tended to accommodate seven hundred and thirty persons, a large portion of 
the seats being free. The pew framing, pulpits, &c., is chiefly of wainscot. 
The body of the church is 75 feet by 44 within, besides which there is a 
chancel 25 feet by 12 deep. There is an ornamental porch at the south side, 
and a tower at the west end eleven feet and a-half square within and seventy- 
five feet high, exclusive of the pinnacles, which a'e fifteen feet more. The 
east window consists of five narrow lights, with cylinders, &c., and occupies 
the entire width of the chancel. There is a west gallery only. The vestries 
are placed at the east end, on each side the chancel. r the south porch 
is:n ornamental marygold window. The cost of the church was estimated 
at £2,500, but the contracts are considerably within that sum. The works 
are proceeding rapidly, and it is expected to be ready for consecration in the 
ensuing spring. hé whole of the building is vaulted underneath for inter- 
ments. e expense will be defrayed chiefly by voluntary subscriptions, with 
some assistance from the Church Building Society. It is designed by and is 
building under the superintendence of Messrs. J.B. and William Atkinson, 
architects, York. 

Cathedral of Chartres.---The immense framework of iron, which replaces 
that of wood, for the roof of the Cathedral, is completely finished and raised, 
and nothing remains to be done but to put on the copper sheathing. Work- 
men are employed in restoring all the interna! parts of the Cathedral that 
have suffered injury; and some finely sculptured woodwork is to be placed 
before the statue of the Vierge Noire. This figure is held in profound venera- 
tion throughout that part of the country. 

Ge aa ee ea 
LIST OF NEW PATENTS. 
GRANTED IN ENGLAND PROM 30TH MAY TO 27TH JUNE, 1839. 


ALXXANDER Gonpow, of Fludyer-street, Westminster, engineer, for “an 
Improved Machine or Apparatus for employing Steam, or other elastic fluid, 
as à motive power."— Sealed May 30; 6 months allowed to specify. 

WiLLIAM ARMSTRONG, of Hawes, near Ampthill, Bedford, farmer for “ Im- 
provements in Harrows.”—May 30; 6 months. 

WiLLIAM Parwer, of Sutton-street, Clerkenwell, manufacturer, for “ Im- 
provements iz Lamps and in the Manufacture of Candles."— June 1; 6 
months. . 

Sraymun Gsanv, of Hamilton-place, King's-croas, architect, for “ certain 
Im in Paving or covering of Streets, Roads, and other ways."— 
June 1; 6 months. À . 

Josurmnrs Jum Basxrza pz BrLrowzv, of the Commercial Hotel, Lei- 
cester-street, for “ Improvements in Umbre!las and Parasols.”—June 3; 


6 months. 
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Jonn BRADFORD FURNIVAL, of Street Ashton Warwick, farmer, for “ Im. 


provements in Apparatus or Material to prevent persons sinking when in 
water."—June 4 ; 6 months. 

Moszs PooLz, of Lincoln's-inn, Gent. for “ Improvements in the Menu- 
facture of Sosp by the application of materials not hitherto used for that 
purpose."—June 4; 6 months. 

WiLLIAM Bares, of Leicester, manufacturer, for “ Improvements in the 
process of finishing Hosiery and other looped fabrics.—June 4 ; 6 months. 

Cnraisropnen WickLEs, of Guildford-street, Gent. and Joun Danronru 
Greenwoop, of the Belvidere-rosd, manufacturer, both in Lambeth, for 
* Improvements in producing plain and ornamental articles and surfaces 
from Cements or Earths, separately or combined with other inaterials."— 
June 4; 6 months. 

Josua Puocron WzsrHEAD, of Manchester, for an “ Improvement or 
Improvements in the manufacture or construction of Stays or Corsets.— 
June 4; 6 months. 

Wirra Prior, of Rhoyd-street, in the borongh of Lambeth, Gent. for 
certain * Improvements in the Carriages and Axlc-trees of Wheel-carriages. 
—June 6; 6 months. 

AnTHUR Parser, of the Quadrant, Regent-street, artist, for “ Improve- 
ments in obtaining Motive Power.”—June 6 ; 6 months. 

Harrison Grey Dvan, of Regent-street, Gent. and Jonn CHISHOLM, of 
Pomcroy-street, Old Kent-road, manufacturing chemist, for ** Improvements 
in obtaing sulphur from pyrites, or certain native sulphurets.—June 6; 6 
months. 

Banon Henry pe Bonne, of Great Portland-street, Cavendish-square, 
“for “ Improvements in the means of rendering Magnetic Needles less preju- 
dicially influenced by Local Attraction, which improvements are applicable 
to other magnetic objects for the same purpose.”—Juue 8; 6 months. 

Francois BoviLLioN, of Princes-strect, Hanover-square, for * Improve- 
ments in the Manufacture of ornamental woven Fabrics."—June 8; 6 
months. 

Gotosworrny Gurney, of Bude, in the county of Cornwall, Esq. and 
FnzbozRICK RixroN, of Cockspur-street, Pall Mall, for ** Improvements in 
the Apparatus for producing and distributing Light."— June 8 ; 6 months. 
~ CHanLES ANDREW CALDWELL, of Audley-square, Esq. for “ Improve- 
ments in Furnaces and Apparatus for appplying heat of fuel.—June 8; 6 
months. 

* Moses PooLE, of Lincoln's-inn, Gent. for *' Improvements in Printing 
Calicoes and other Fabrics."—June 11; 6 months. 

CnanLks Causas, of St. Paul's Churchyard, London, and JEREMIAH 
Cuvas, of Red Lion-stueet, Clerkenwell, mechanist, for ** Improvements in 
Apparatus and Machinery for preserving Books, and other Papers, Docu- 
ments, and articles from Fire."—June 11; 6 months. 

WirLiAM Hawes, of Old Barge House, Christ Church, soap manufacturer, 
for “ Improvements in the Manufacture of Soap, part of which Improve- 
ments are applicable to preparing Tallow for the Mauufacture of Candics.”— 
June 12; six months. 

WiLLIAM GRAUNSELL, of South Lincoln, machine-maker, for * Improve- 
ments ci Apparatus for Drilling Corn, Grain, Pulse, and Manure.”—June 12; 
6 months. 

NicHoras Harvey, of Hayle, Cornwall, and WiLLIAM West, of St. 
Blazey in the same county, mechanist, for an “ Improved Valve for Ma- 
chines for Raising Water and other Liquids."—June 12; 2 months. 
oc Wittiam Watson, of Temple-street, Dublin, Gent., for an “ Improve- 
ment in the construction of Ships, and which improvement is also applicable 
to all kinds sf sca-going vessels, aud also certain improvements in the con- 
struction of boats and other vessels intended to be used on canals and inland 
navigation."—June 12; 6 months. 

WiLLiAM NzwroN, of Chancery-lane, Civil Engineer, for an “ Improved 
Medicinal Compound or Ferruginous preparation, to give tone and vigor to 
the human system, particularly applicable in cases of weak digestion, and in 
the diseases called ‘ chlorosis.’ "—June 12; 6 months. 

Josera SaNDERS, of Burton-on-Trent, in the county of Stafford, Gent., 

for an “ Improved Lock and Key.”—June 12; 2 months. 
» Epwarp Loos, of Air-street, Piccadilly, Chymist, for “ Improvements in 
Extracting the Saccharine Matters from Sugar-canes and othcr substances of 
a saccharine nature, which improvements are also applicable in extracting 
colouring matters from wood and other matters used in dycing."—17 June; 
6 months. 

ALRXANDKR Francis CAMPBELL, of Great Plumstead, Norfolk, Esq. and 
CuanLEs WniTE, of Norwich, Mechanic, for “ Improvements in Ploughs, 
Harrows, Scarifiers, Cultivators, and Horse-hoes.”—17th June; 6 months. 

Ricnarp Bearp, of Egremont-place, New Road, Gent., for “ Improve- 
ments in Printing Calicoes and other fabrics,"—June 17th; 6 months. 

Bryan T’Anson Bromwicn, of Clifton-on-Tone, Worcester, Gent., for 
** Improvements in Machinery, to be worked by the applieation of the ex- 
pansive force of air or other elastic fluids to obtain motive power,"—17 June; 
6 months. 

Hzumik Zanpen, of North-street, Sloan-street, Gent., for “ Improve- 
menta in Steam-engines, Steam-boilers, and Condensers.” —June 17; 6 
manths, 

Henry Le MzsavnIRA, of St, Peter Port, Guernsey, Master Plumber, for 
“ Improvements in Pumps.”—June 17; 6 months, 

Jonn Lex Benwam, of Wigmore-street, Lronmonger, for “ an Instru- 


ment or Apparatus for correctly ascertaining the number of passengers coa- 
veyed in omnibuses and other public carriages.”—June 18; six months. 

Joun Wnianr, of Park-place, Glasgow, for * Improvements in mixing o1 
alloying iron with other metals, for the purpose of increasing its streagth, 
tenacity, or cohesion, which alloys among many other uses are particularly 
applicable to the construction or manufacture of links for chains and ri 
aud certain machinery, for effecting such manufacture."—June 18; 6 
months. 

AÀxBROsEK Bowpen Jouns, of Plymouth, Artist, for “ Improvements ia 
Colouring or Painting Walls and other surfaces, and preparing material 
used for that purpose.” —June 19; 6 months. 

Pzrz& Lomax, of Bolton-le-Moors, Weaver. for “ Certain Improvemest 
in Looms, for Weaving”—June 19; 6 months. 

JouN WenTHEDIMER, of West-street, Finsbury Cireus, for “ Certain Im. 
roveinents in Preserving Animal and Vegetable Substances and Liquids."— 
une, 20; 6 months. ` 

CuanLes Wye WiLLIams, of Liverpool, Gent., for “ Certain Improve- 
ments in Boilers and Furnaces designed to economise Fuel and Heat.” — June 
22; 6 months. 

Henry WinxiNsON, of Pall Mall, Gun Maker, for an “ Improvement in 
Fire Arms.” —June 22; 6 months. 

Joseru Pona, of Union Cresent, New Kent Road, Gent., for an “ Im. 
proved of Hardening Wood and Iron, and rendering Wood Repulsw 
of Vermin, and proof against Dry Rot."— June 22; 6 months. 

MarrHEW PuusHON, of Norfolk-street, Blackwall, Engineer, for an “Im- 
proved Steam-engine, certain parts of which improved steam-engine sre 
applicable to steam-engines on the ordinary construction.”—June 22; 6 
months. 

GzaonGE Carpzn, of Fen-court, Fenchurch-street, for * Certain Improve- 
ments in Stoves or Apparatus for Roasting, Baking, or Cooking, which be 
intends to denominate a Plantanum Roaster."—June 22 ; 6 months. 

FnkpERICK PARxER, of New Gravel-lane, Shadwell, for, “ Improvements 
in Revivifying or Reburning Animal Charcoal.”—June 22; 6 mouths. 

Witton GEoRGE TumNzR, of Park Village, Regent’s Park, and Hersza? 
Minton, of Stoke-upon-Trent, Stafford, for an * Improved Poreelain."— 
June 22 ; 6 months. 

Luxe Hexsenr, of Birmingham, Civil Engineer, for “an Apparatus for 
producing and communicating Artificial Light.”—-22nd June ; six months. 

Jonn ALEXANDER PnuiLiP De VAL Marxo, of Margaret-street, Caves. 
dish-square, for “ Certain Improvements in the Manufacture of Gas, and in 
the Apparatus employed for consuming Gas for the purpose of producing 
Light."— 22 June; six months. 

Epwarp Brown, of Whiterock, Glamorgan, Copper Smelter, for “ a new 
principle to be applied in the Roasting and Refining of Copper, whereby the 
oxidation of the metal is reduced, and the same is rendered more pure and 
ductile."—22nd June; six months. 

Joszrn Jennings, of Bessow Bridge, Cornwall, Master, “ Fora 
Process for obtaining Metal from Pyrites or Mudic."—22nd June; 6 months. 

WiLLIAM Vicxzms, of Firs Hill, Sheffield-street, Manufacturer, “ for an 
Improvement in the Manufacture of Cast-steel."—25th June; 6 months. 

Joun ArrowsmitTn, of Bilston, Stafford, Civil Engineer, “ For Certain 
Improvements in Steam-engines.”—25th June; 6 months. 

JAMES BiNGRAM, of Sheffield, Manufacturer, and Joux Amory Bopen, 
of the same place, Manufacturer, “ For Certain Improved Compositions 
which are made to resemble Ivory, Boue, IIorn, Mother-o-Pearl, and other 
Substances applicable to the Manufacture of Ilandles of Knives, Forks, ad 
Razors, Piano-forte Keys, Snuff Boxes, and various other articles.”—26b 
June; 6 months. 

Ciaupe Scurorn, of Leicester-square, Gent. “ For certain Improvements 
in the process, manner, or method of embossing or producing raised Figures, 
Designs, or Patterns, on Leather, or such like materials, and in the manne 
or means used for effecting the same; also in the making or forming of 
certein tools or apparatus used therein."—26th June; 6 months. 

Pierre AucvsTE Ducorts, of Saint Martin's Lane, “ For certain Lmprore- 
ments in the Art of Printing on Paper, Calicoes, Silks, and other Fabries."— 
26th June; 6 months. 

WiLLiAM Newron, of Chancery Lane, Civil Engineer, “ For certain Im- 
provements in the Construction of Sun-dials designed to shew mean time."— 
27th June 6 months. 


TO CORRESPONDENTS. 


G. J. F.'s communication on Railway Curves is received, and probably will ep- 
pear in the next Journal, 

In answer to our architectural correspondent at York, we have much i 
informing him that we shall commence with the next Journal a series of architec- 
tural engravings. 

The paper on '' Subaqueous vg nyc will appear in our nest number, We 
feel obliged to our correspondent for his communication, and shall at ali times e 
o fo hear from him. 

elson Memorin].—7n our sert journal we intend to give all the printed de- 


scriptions of the designs and models which were to be had at the rosme in &. 
Jumes's Street. Sach candidates as did not give a ere - 
cularly requested to forward us a brief account of their designs er models en o 


before the 10th instant. 
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VIEW OF TRAFALGAR SQUARE, 
' WITH THE PROPOSED NELSON MEMORIAL. 


No. 22.— Vor. Il.—Avovsr, 1839. 
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THE NELSON MONUMENT. 


Tuat the choice of Mr. Ruilton’s design for execution has occasioned 
much discontent can be neither denied nor concealed, after it has been 
so generally expressed in different public journals; nor has such dis- 
satisfaction been at all lessened by the circumstance that the committee 
appeared willing to retract their first judgment, their consenting to a 
second competition being, in fact, equivalent to an engagement on 
their part to pay greater deference to public opinion. As far as the 
committee are concerned, we think that they acted unguardedly in not 
distinctly stating, on the second occasion, that they wished for a column 
or something of that kind. This, it will perhaps be said, might easily 
have been inferred; still it would have been better had it been de- 
cidedly expressed, particularly as the adjudication of the two other 
premiums rendered it a matter of some doubt. Atallevents when 
they found themselves in precisely the same situation as at first—or 
rather in a different and more awkward one, being under the necessity 
of retracing their steps, and repeating the very choice which they ap- 
peared to have cancelled; they ought—if only on Mr. Railton's ac- 
count, to have vindicated that choice by alleging, in the most explicit 
manner, their reasons for it. If they have not so, nor said anything to 
convince the public that the design finally determined upon was really 
more eligible than any other, the fault is theirs, and not Mr. Railton’s. 

With respect to ourselves, we do not feel that we are called upon 
here to say any thing in the way of criticism; and shall therefore 
confine ourselves to description. As far as precedents go, there are 
certainly more of them in favour of an insoluted column as a monu- 
mental or triumphal record. The Parisians are now actually erecting 
a second monument of the kind, the Colonne de Juillet on the Place de 
Bastille. In our own metropolis we have already two, but the one 
now proposed to be erected will be of far richer character in itself, 
and will differ from them materially in the lower portion of the design; 
for in addition to the widely spreading basement or platform upon 
which the whole will be seated, the pedestal will be raised upon a 

aduated scale that will give it the appearance of greater security. 
Each side of the pedestal will be decorated with an historical bas-re- 
lief (probably to be executed in bronze), representing one of the four 
naval victories of St. Vincent, Copenhagen, Nile, and Trafalgar. The 
capital, which is after that of Mars Ultor at Rome, will be further de- 
corated by a figure of Victory on each fuce of it. According to this 
second design, there will be neither abacus nor railing above the capi- 
tal (in which respect as well as others it will differ from those of the 
Monument and York column), and we therefore suppose it is intended 
the upper mouldings should be hollowed behind so as to form a 
parapet to a gallery on its summit, as the shaft will contain a staircase 
eading to it. This second design is loftier than the first one by about 
six feet; and its principal dimensions are as follows :— 


Height. Diameter. 
Bise ———— ——ÉÓP 10 0 
Pedestal... .............-.000026. 89 20 6 
Base of column.................. 9 0 
Sliaft iiis cess er aer esos 390 12 
Capital sses enneren aici dM 0 
Cippus or pedestal of statue........ 14 0 
Statue cc cccccccccccccesecsccee LF 0 
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To this we annex a comparative list of some of the principal monu- 
ments of the kind, ancient and modern. 


Entire height. 


Pompey's Pillar ........................ 90 
Trajan's Pillar........................2. 115 
Antonine Column ...................... 123 
Monument ..............seulueus sss... 202 
York Column ..................us.u...... 137 9 
Napoleon Ditto (Paris) .................. 132 
July Ditto (Paris) ...............Luuuu.. 156 10 
Alexander Ditto (St. Petersburg) .......... 175 6 
Melville Ditto (Edinburgh) .............. 1527 
Nelson Ditto (Dublin) .................. 1343 
Ditto (Yarmouth) ................ 140 


Among the above there is only one instance of a Corinthian or 
foliaged capital, namely Pompey's Pillar, the shaft of which is a 
monolith or single stone. The shaft of the Alexander columnis also a 
monolith of considerably greater dimensions, its diameter being 114 
feet English, and its height 84. This enormous mass of granite was 
transported from Finnland, where it had been worked out rough in 
the quam 
For a description of the other designs as fumished by the authors 
themselves, see page 290. 


THE NELSON MEMORIAL. 


Sin—W hether the result itself be satisfactory or not, as far as Mr. 
Railton's design is concerned, I conceive that the proceedings of the 
Committee were unsatisfactory in the highest degree; if merely on 
account of the very pen and I may say, indecent precipitation with 
which they at length settled the business, hurrying over in about a 
couple of hours a question that circumstances had rendered it incum- 
bent on them to deliberate upon carefully, and to canvass in ali its 
bearings. Instead of which, both deliberation and discussion were 
completely set aside, and the affair was determined by Ballot! By 
Ballot! it is so perfectly MONSTROUS, as to be scarcely credible. 
Not even a single expression of opinion either one way or the other 
appears to have been produced; but as if anxious to extricate them- 
selves as speedily as possible from a very awkward situation in which 
they were not at all likely to cut the very best figure in the eyes of 
the public, the Committee had recourse to a mode well calculated to 
screen themselves individually from reproach, and also to prevent 
futile and absurd arguments, by stifling argument altogether. It has 
also relieved them fom the necessity of explaining to the public on 
what grounds they have after all awarded the preference to that very 
design wliich, greatly to the astonishment and dissatisfaction of almost 
every one else, had previously obtained the first premium; for they 
have so managed it that the only reply thev or any others can now 
give is, that such was the result of the ballot. After what had pre- 
viously taken place, such a course argued excessive timidity and a 
consciousness of not being able to justify their selection to the world: 
if it does not actually convict them of shuffling and duplicity. But 
as matters have turned out, there certainly is some Gu. for suspect- 
ing that the second competition was little better than a mere feint or 
ruse—a show of liberality and compliance with popular feeling, while 
they were poe to carry their point by resorting to the sin- 

lar but highly convenient mode ultimately adopted. Such may 

ave been the case, without supposing that every individual in the 
Committee either lent himself to, or was privy to such scheme. Pos- 
sibly the suspicion may be altogether unjust, and totally groundless, 
except as far as actual circumstances give it the colouring of strong 
probability. Hadoopiedi such scheme would have been a very strang: 
one—to call it by no harsher epithet, but then perhaps, it is still more 
strange that matters should have turned out as they have done, and 
that no pains whatever should have been taken to guard aguinst such 
very awkward construction or misconstruction as that here put upon 
the proceedings. Why should there be any room whatever for any 
such suspicion? Why, after such apparent concession and defer- 
ence to public opinion as to rescind the first decision, allow a second 
competition to take place, and the whole to commence de novo, was 
the very choice that had before occasioned so much discontent, con- 
firmed and ratified, without the slightest attempt being made to show 
that Mr. Railton’s column was—if not positively in itself, at least, ali 
circumstances taken into account, more eligible than any other design. 
Can it be affirmed that the second exhibition at all tended to recon- 
cile the public to the drawing which had been before generully scouted 
as being of the most common place character, and without the slightest 
aim at invention of any kind? Hardly! If it was forthe very quality 
just alluded to, for its being neither more nor less than a mere copy, 
without fanciful addition of any kind, that that design was approved, 11 
might have been so stated, as artists would, perhaps, have been guided 
accordingly in the second competition. Or if, after the first one, and 
the designs it produced, the Committee were of opinion that some 
kind of column would be preferable to any other sort of monument, 
such opinion might as well have been made known, and then a ii 
many who came forward on the second occasion, would either not have 
done so at all, or else would have adopted the idea of a column; had 
which been done, something more satisfactory and appropriate than 
any of the actual designs of that class might have been produced. 

I am of opinion, however, for one, that there were several desi 
for columns superior to that by Mr. Railton; or admitting that thes 
were not so decidedly superior as to leave no room for doubt, thes 
certainly possessed such degree of merit as to render Mr. Railton's 
superiority doubtful in the extreme. Such being the case the most 
sensible and fairest mode of proceeding would have been, to have made 
in the first instance a selection of about half a dozen of the best class, 
and (dismissing all the rest) to have compared them together closely, 
scrutinized them and canvassed their respective merits ut separate 
meetings, held at intervals for that purpose, and at which it would 
not have been amiss, had the Committee taken in evidence the opimoas 
of one or two artists and competent judges, who, having no personal 
interest in the affair, nor any private bias in favour of any of the can- 
didates, would have expressed their impartial judgment as to the 
respective merits of the designs. Had some such course been adopted, 
the pretensions of those designs would have been duly canvassed and 
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sifted; and something like a verdict founded upon deliberate reason- 
ing and examination would have been arrived at. Therefore had the 
ultimate result been precisely the same as at present, at all events 
some pledge would have been given to the public that every precau- 
tiou had been taken to secure the best design of its kind, and that its 
rivals had not been rejected until after the most scrupulous examina- 
tion. 

Instead of this, has there not been a most singular and suspicious- 
looking precipitancy !—and after all what plea or excuse is there for 
it? It cannot be said that the urgency of the case was so great as 
to allow no time for the least delay: certainly not. A few weeks—a 
few months would have made no difference. The column will not be 
begun this year, that is pretty certain; that it will be set about next 
year, is not quite so certain ; for I fancy it is now exceedingly proble- 
matical whether it be ever erected at all. In all probability the whole 
affair will now be suffered to die away quietly, especially as the funds 
in hand amount to eon half—if half the sum required. The Com- 
mittee have got out of the scrape adroitly, if not handsomely, nor will 
they be very anxious to revive any mention of their proceedings. 

It must be owned that, as matters have turned out, competition has 
received a sad shuck on the presentoccasion. Butare artists therefore 
to sit down despondingly, and say that it is now quite hopeless to look 
forward to any more satisfactory system of competition? No; rather 
let them be more strenuous and urgent than ever in demanding sucli 
pledges beforehand as shall guarantee to them a fair and deliberate 
judgment. Let them insist upon there being an exhibition of all the 
designs before any premiums are awarded, or any kind of choice 
made :—let them insist that the votes of the committee and the rea- 
suus for the choice ultimately made be formally given to the public. 
It wil! be said that some of these suggestions have already been made: 
true, but we find that they require to be dinned into the ears of the 
profession aguin aud aguin. Let them be forced upon them until they 
are shamed out of their apathy. What are the Institute about all this 
while? If they do not exert themselves manfully in regard to so mo- 
imentous a point as that of public competitions, what is there they will 
consider of sufficient importance to call for their co-operation as a 
body? 1t will be answered that they have already taken it into con- 
sideration, and pub'ished a report upon the subject. Let them then 
vonsider it again and far more to the purpose, instead of now letting 
it go to sleep. But there are difficulties attending it: undoubtedly, 
and that is the very reason why it calls for all their ener yy, and for 
unwearied perseverance, until they shall have areomplinied the so 
ouch needed reform. 


ARGUS. 


LORD WILLOUGHBY DE ERESBY'S PATENT MACHINERY 
FOR THE COMPRESSION OF PEAT. 


DURING a constant residence in the mountainous districts of Scot- 
land and Wales, where the inhabitants depend chiefly upon peat for 
their fuel, Lord Willoughby had given much attention to the manner 
of preparingitforuse. From observing the impossibility of renderin 
it available in a wet season (together with its comparatively adl 
value, even in the most favourable) for domestic or manufacturing 
purposes, he was induced to enter upon a series of experiments for its 
compression by machinery. The first of these took place in the sum- 
mer of 1834. The machine consisted of a powerful screw press, 
which is represented by Fig. 1. The chamber which contained the 


peat was three feet in diameter, and 14 inches deep. The interior 
was turned perfectly true, and had a moveable bottom, and piston 
fitted to it with the greatest accuracy. The piston was moved by a 
screw 4.5 inches in diameter; and the screw was turned by two levers 
of 10 feet radius. When put in motion by four men, it was capable 
of producing an effective pressure equal to 100 tons. The water con- 
tained in the peat was allowed to escape through small holes closely 
drilled in the orton of the machine, and also round the cylindrical 
part of it forming the peat chamber. When finished, the machine 
was charged with about seven cubical feet of wet peat, and the piston 
descended upon it by turning the lever in the ordinary way. This 
forced the water through the apertures in great abundance; but long 
befo re the machine had attained its greatest power, the peat also be- 
gan,to exude; and although the holes were only three-sixteenths of 
an ‘nch in diameter, but little of the original quantity would have 
remained in the machine, had the pressure been continued. 

A second machine was constructed; and on a smaller scale than the 
first, in order to avoid expence. It was calculated to press but a single 
peat at a time. Fig. 3, is a front view of this machine, and fig. 4, a 
side view. The power is produced by racks and pinions in combina- 
ion with two side-levers, as shown in the drawing. Instead of round 
holes in the peat chamber, for the escape of the water, it was formed 
of vertical bars of iron about half an inch wide, and fixed to strong 
cast-iron plates, one on each side of the machine, and so close together, 
that a piece of thin paper could scarcely be inserted between them. 
The peat however, when under high pressure, issued through the 
bars, as it had done through the small circular holes of the screw-press 
in the former experiment. It was therefore obviously necessary to 
employ some filtering substance to retain it, and at the same time per- 
mit the escape of the water. To effect this it was folded in linen 
cloth, before being placed in the peat chamber. In this manner its 
escape was completely prevented; but the process of compression 
became both expensive and slow. 

A third machine was made upon the principle of the second; but 
the chamber for containing the peat was somewhat less, and the ma- 
chine much more powerful. Figs. 5 and 6, represent this machine; 
it has the piston moved by a crank, in combination with levers, marked 
A, A, inthe drawings. B, in figs. 4 and 5, is a short lever for remov- 
ing the compressed peat from the machines. In fig. 4, the bottom is 
withdrawn, and the peat taken out from below; and in fig. 6, the 
bottom is made to rise, and the peat is discharged at the top. This 
machine worked infinitely better than the one with racks and pinions. 
The peat, however, continued to be folded in cloth. 

The original screw-press was subsequently tried on a principle very 
different from its original construction. Fig. 2, is an end view of fig. 
1, after this alteration. The perforated bottom was raised to the top 


Fig. 2. 


of the cylinder, and there secured with a strong cast-iron frame fixed 
to it, to support a sliding drawer about two feet square, and 4 inches 
deep. The peat was placed in this drawer, which was made of iron 
planed perfectly true, and the piston of the press, which was formerly 
round, was cut into a square, and by the aid of a leather washer made 
accurately to fit the sliding drawer. The bottom of the drawer con- 
sisted of a layer of ordinary linen cloth, beneath which was a second 
of hair-cloth; it contained fifteen peats of ordinary size. The ma- 


chine being ready for an experiment, the sliding drawer, which is 
represented in fig. 2, was moved into its place, and there secured by 
two moveable bolts in front; this being done, four men turned the 


levers of the screw. No portion of the peat escaped; and the water 
it contained passed freely away through the filtering bottom. The 
success of this experiment left little to be desired, except some ready 
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that nota drop of water returned upon the compressed peat, or re- 
entered the machine upon the pressure being removed. It was still 
evident that greater rapidity in compression was wanted than could 
be effected by sliding drawers, which required to be removed and re- 
placed each time they were filled and emptied. 


For this purpose Lord Willoughby proposed that his next machine 
should have two drawers, so connected, that when the one was removed 
the other would replace it, and the operation of the machine be unin- 
terrupted. In order that they might be emptied with the utmost faci- 
lity, after the peat had been compressed, they were hi together, 
so as to admit of being readily reversed. For the machine, thus im- 
proves: a patent has been obtained by Lord opu extending to 

ngland only; but he wishes it to be understood that any individual 
is at liberty, upon a proper application, to avail himself of the inven- 
tion gratuitously. 

It may be useful to add a few general remarks to the foregoing 
description. Inthe selection of peat for compreseion, care must be 
taken to obtain a black peat, free from fibre. 
scription has very much the appearance of blackened butter, and is 
the only sort which will repay the expense of preparation. The peat 
should be dug of the usual size, namely 8 inches by 3, and 8 deep, and 
of a uniform shape, which is easily effected by a spade of a peculiar 
construction. All attempts which have been made to compress peat 
in large masses of various dimensions have invariably failed. Inevery 
instance the water has been retained in the centre of the mass, and 
expelled only from its surfaces. Even had the result of these trials 
been different, the peat so prepared would be useless for general pur- 

. poses until cut into small pieces. Before compression, the peats must 
be placed to dry for five or six days under sheds, in the same manner 
as bricks and tiles, and after compression must remain under cover 

. until perfectly free fram moisture, when they will be fit for use. At 
the recommendation of several friends, Lord Willoughby bas attempted 
to dry them in various ways. by artificial heat, but without any satis- 
factory result. The peat, when properly compressed, is reduced about 
one-third in size, hard, and compact, and nearly black in colour; it 
varies slightly in density, sometimes floating, at others sinking in 
water. As tots uses, it will be found an excellent substitute for coal. 
It may be used in grates for domestic purposes, and has been tried 
successfully in calcining lime. In an experiment with the steam engine 
at St. John's foundry, Perth, where one of the machines already de- 

_ scribed was made, the pet was found to outlast an equal weight of 
coal, in the proportion of 16 per cent., the engine being worked at its 
ordinary rate. There is every reason to believe that it might be em- 

loyed in the manufacture of gas, which it gives off in abundance, 
buning witha clear white light. It may also be prepared by charring, 
in the same manner as onay charcoal, by which its size is reduced 
about one-half. When charred in this way, the slowness and difficulty 
with which it burns renders it an extremely valuable fuel in many pro- 
cesses of the arts: this value is increased by its freedom from sulphur, 
and the comparatively small quantity of ashes which it leaves after 
buming. For the working of steel in particular, its freedom from sul- 
phur makes it greatly peor to charcoal. It has been applied to 
this purpose by Messrs. Philp and Whicker, (late Savigny and Co.) 
St. James's-street, who have used it with remarkable success in forging 
razors and surgical instruments. The articles bear the stamp “ forged 
with ,” as well as the names of these gentlemen, by whom they are 
highly recommended. The charred peat has also been employed in 
the working of other metals, particularly in the soldering of tbin brass, 
with a most encouraging result. In conclusion, it may be mentioned, 
that it is as serviceable in the kitclien as common charcoal, and occa- 
sions no unpleasant taste or smell. 

With the view of carrying Lord Willoughby's principle into opera- 
tion, on a scale of greater magnitude than could be effected by manual 
labour, he engaged Mr. James White, of Lambeth, to assist him in 
adapting steam-engine power to his machine. Mr. White, foreseei 
some difficulties in the application of any of the former modes o 
moving the piston, or the Nate which compresses the peat, on a large 
scale, advised the use of hydrostatic cani , The following is Mr. 
W hite's description of Lord Willoughby's machine, with the proposed 
adaptation of hydrostatic pressure and steam power. 

“ Fig. 7, is a general plan of this machine ; and fig. 8, an elevation. 
In fig. * A is the steam engine boiler; B, steam engine; C, main shaft 
of engine; D, compressing paap E, exbausting pump; F, hand gear 
for reversing the motion of the sliding frames which contain the peats ; 
G, air vessel; and H, two cocks that open and shut alternately, the 
use of which willbe explained hereafter. [and I, are pipes attaching 
the ps, D and E, with the vessel J, from which four branch pipes, 
K, K, K, K, convey the water to the four cylinders, L, L, L, L, and by 


eat of the proper de-. 


the high compressure of the pump D, the pistons will be forced ont of 
them; and the compressing plate, to which they are all secured, low. 
mode of getting clear of the water at the top, and preventing its re- 
turn upon the com peat, or into the machine when the pressure 
was removed. To effect this, conical holes in the piston were 
filled with pieces of beechwood, through the pores of which the water 
was expelled in an upward direction, and conveyed beyond NE 


of the drawer, through channels contrived for that 
ton. Thelower s of the piston was.cov with cloth in the 
same manner as the bottom of the sliding drawer. The result ws 


ered upon the top of the peat with a power equal to 500 tons, or more 
if necessary. 

“The peat is to be placed in a sliding frame M, of which there are 
two to the machine; one of them being under compression, while the 
other is being filled. This frame M contains 90 square pieces of pest, 
as represented in the drawing. They are shown ri pany for the 
rollers, upon which the frame M runs, have been withdrawn, and lef 
it supported by centres at the ends only. It is now to be turned over 
upon these centres, and the compressed peats will be emptied into: 
railway carriage below, which is there to receive them, as shew n 
the elevation, fig. 8. The sliding frame is to be re-adjusted, and the 
handle N to be pushed in, as represented at the other end of the m- 
chine; this having been done, the small rollers that are fixed, tui 
centred to the parallel guides O, O, will be below it, and support it 
It may then be refilled with as much expedition as possible. 


* We shall now proceed to uei the mode of raising the pistons 
and compressing plate, which have been foreed down by the introduc- 
tion of water into the cylinders L, L, L, L, by the compressing pump D. 


“The cocks H, are now to be reversed, and the exhansti T€ 
wil withdraw the compressed water from the cylinders L, L, LL, 
and return it to the supply well, seen on the right of the elevation, ig. 
8. This will cause a vacuum above the pistons. Hitherto it bas oy 
been pumping air to waste. At the same time the bon] pum Ln 
D will continue storing up its power into the air vessel G,br 
back the withdrawn water, be ready for a second operi 
we snppose the four pistons in the cylinders L, L, L, L, sre 
inches diameter, and the water thus withdrawn, and the 
at liberty to act upon the under surface of the compressing plate, w 
which the pistons are attached, there would be sufficient power w 
raise the whole mass, were it not for the adhesion which takes plur 
between the under side of the compressing plate, and the uppers 
face of the peat. A power equal to 20 tons is requisite to separ 
them. To effect this object, the compressing plate has8 regulating 
screws, which come in contact with 8 steel when down. There 
are 4 on each side of the machine, marked P, P, P, P, in the elevatio 
. 8. The elasticity of these bars is calculated to overcome the re 
sistance of the atmospheric pressure, which causes the cohesion be- 
tween the compressing plate and the peat, and the exhausting pu 
E, to return the pistons and compressing plate to their origina! poi 
tion, on the admission of air through a valve in the compressing pu 
The handle F, of the hand-gear, is now to be reversed, wh wil 
bring out the sliding frame, containing the peats that are under com 
ression, and the other sliding frame M, already described, being ™ 
led, will replace it. This having been done, the cocks H, wi 
returned, and the highly compr air, in the air vessel G, will fore 
the water, that has been pumped into it by the compressing pusp Dy 
to the cylinders L, L, L, L, as presumed to have been the case m 
former instance. The second sliding frame M, being now ou, & 
handle N, is to be withdrawn; the frame will then swing up? 
centres, the railway carriage being in the position to receive 
pressed peats, and the sliding frame will be emptied as before. 


“The quantity of peats which may be thus compressed in one di" 
may be estimated at 27,000, or 45 per minute, under a pressure of #0 
ounds on the square inch, with a high pressure steam engine of st 
orse power. hen a greater or less degree of compression is 
it can easily be effected by the weight W, on the lever of the V 
valve of the air vessel G ; but it ought to be mentioned, that losdisg 
the valve beyond what the machine is calculated to bear, may cao + 
fracture in some of its parts, or.an explosion of the air vessel" 
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DESIGN FOR RAISING SUNKEN VESSELS. 
BY JAMES WHITE, C.E. 


In the year 1882 I proposed a design for raising the Royal George, 
off peus or other sunken exis dusing and ide ge 
which was published in the Gentleman's Magazine for December, 
1832; and submitted to the Board of Anmindy shortly afterwards. 
From the discouraging treatment which was experienced on present- 
ing the invention to that Board, I might not have sought an oppor- 
tunity to republish it; but observing, in the Repertory of Patent 
Inventions for last May, that a patent has recently been granted for 
the use of air vessels of the above description, for the purpose of 
raising sunken ships; I consider it a duty to myself, to establish the 


priority of any claim to the invention, by recording it in a work more 
generally read by scientific men, than the magazine in which it first 
appeared. 


* Since the melancholy loss of this ill-fated ship, many ingenious designs 
have doubtless been suggested, and various plans submitted to the Board of 
Admiralty, for the purpose of effecting her removal. Whatever might have 
been the merits of such inventions, it is certain that very few trials have 
been made, and those few have entirely failed. The proposed plan, however. 
which brings all the powers of pneumatics and hydrostatics into operation, 
if acted upon, presents every probability of being successful; and thus re- 


: moving a dangerous obstruction from one of the most important readsteads 


in the kingdom. 


* The figures AB represent the elevations of 
two air-tight cylindrical vessels, eighty feet long 
and thirty feet in diameter, made of iron plate 
about one-eighth part of an inch thick, and 
strengthened by deep flanches inside. The ends 
afe of a spherical form, as shown in the elevations. 
The projection from the section C, marxed d, re- 
presents an air-chamber, shown in the elcvations 
to extend the whole length of the cylinders. Dia- 
metrically opposite thc air chamber of each cr- 
linder, there is an opening of an inch wide the 
whole length of the cylinder, represented by the 
dark placc in the section C at e. The little pm- 
jections 4 J in the elevations, denote the situations 
of valves or cocks, to allow the air, which the e7- 


linders contain, to escape, as they fill at the opeu- 


ing e when sinking. 


* The air-cbambers d are calculated to equalize 


the difference of weight between the iron and 


the water displaced by the cylinders when they 


are fairly emerged with the chains a, aud 


grappling irons attached thereto. The cylinders 


will therefore sink with the cylindrical part full uf 
water, and tle ehambers full of air. When the 


water is to be expelled from the cylinders, as wil 


be aftcrwards explained, the pressure from the 
air-chambers on the water will be equal the whole 
length of the cylinders. 

“To make a survey of the situation of the ship. 
and to ascertain the best method to be adopte 


for securing the cylinders, would he essentially 
necessary as a preliminary step. If the results of 


such inquiry were favourable, the work might go 
on; but the whole of the operations under water 
l propose effecting on & new plan—a method 
whereby the depth does not materially affect the 
workmen. Had I not contemplated something of 
this sort, I might not have presumed on the possi- 
bility of effecting a work of such unparalleled dif- 
ficulty. 


=| 


as described (to he made at Portsmouth or the nearest station where they 
are to be used, and towed to Spithead ronds) were lowered above the Royal 
George, and strongly secured thereto by grappling irons, on the chains 
marked a, through her guns ports, or otherwise, as might be devised. The 
depth to which the cyliuders should be lowered, in the first instance, must 
not be more, from the surface of the water, than the depth which the ship 


has sunk in the sand. By having the cylinders as near the surface of the 
water as possible, they will be cxposed to perpetual agitation, and this will | 
loosen the ship in her bed. . 

The cylinders being secure, the flexible tubes c are connected with pumps 
worked by the engines of iwo steam-boats, as shown in the drawing. A 
powerful injection of air is forced into the air-chambers of the cylinders, and 
the water which they contain expelled through the opening at the bottom. | 
The dark place in the section C, at the top, shows the water partly expelled. ; 
When the entire expulsion of the water lias been effected, the cylinders will 
obtain a buoyancy equal to the difference of the weight of the compressed 
air and the water displaced—a difference that will rather exceed than be 
under three thousand tons. 

“ Although the Royal George may still for some time remain immovable, 
if the fastenings can be made sutficiently strong to bear the strain, such will 
be the immense power of the cylinders, when agitated by the incessant : 
rolling of the waves, that the ship must eventually break up, or be loosened 
in her bed, and recovered entire—the supcrincumbent pressure, which is 
most to be dreaded, being thus effectually overcome. 

In the event of a portion of the ship rising from her bed entire, the 
cylinders will probably ascend to some height above the surface of the waves. 
The cylinders are then to be towed by steam-boats into shallower water, aud 
the ship lowered on chains prepared for that purpose; after which the cy- 
linders are to be secured to the chains, one on each side of the ship, as low 


= ——— * Supppose two such cylindrical air-tight vessels 
in the water and as close to her sides as possible. Thc water may then be 


expelled from the cylinders, as in the former instance; when it is presumed, 
with the cylinders so situated, the ship will be raised above water." 


The following year after the above description was published, a 
working model of the invention was completed. It consisted of a 
small ship, with two copper air vessels about 18 inches long, and 6 
inches in diameter. Each air vessel had a flexible tube communicat- 
ing with an air chamber, into which air was compressed by an air 
pump, and the flexible tubes had regulating brass cocks on them, and 
the air chamber of the pump had an air cock. 

The apparatus being complete, it was placed in a cistern full of 
water, the air vessels having been previously secured, one on each 
side of the ship, which was loaded with about 30 lbs. of iron, as ballast. 
In this situation the ship was kept floating from the buoyant power 
of the air vessels. But the instant the air cock of the air chamber 
was opened, it began to sink ; there being a hole in the bottom of tbe 
ship, the preponderating weight of the ballast caused the air vessels t» 


i fill, by apertures below, and expelled the air from them through the 


flexible tubes, and finally by the air cock, until the ship and air vesses 


i went to the bottom of the cistern. 


The air vessels being now full of water, and the flexible tubes also 
to the extent they were immerged, the object of the invention was to 
restore them to a buoyant state, and thereby bring up the sunken ship. 

Ihave mentioned that regulating cocks were on tlie flexible tubes, 
which afterwards were found to D. indispensible. When the ai: 
pump was put into operation, both of the regulating cocks were open 
and the compressed air went only down one of the flexible tube ; 
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displacing all the water from the air vessel to which it belonged; and 
then escaping, without displacing any water from the other air vessel. 
It was then necessary to shut the regulating cock of the buoyant air 
vessel, and expel the water from the other; but before much of it was 
displaced, the ship came up in a deranged state, having turned over 
in the ascent. It then occurred to me that the liability of turning over 
inthe ascent would be avoided, if the ship was first raised on her 
stern, and afterwards in a slanting direction. To effect this the air 
vessels were altered, in place of lasing the apertures, for the exit of 
the water, open the whole ej of the air vessels, as described in 
the original plan, to which this description is an appendix, they were 

laced at the ends only, transversely on the under surface, and the 

exible tubes for conveying the compressed air to them, were brought 
nearer the opposite ends on the top of the air vessels. With this new 
arrangement the apparatus was sunk as before, but instead of pumpin 
the compressed air to the air vessels, as in the former instance, wit 
both regulating cocks open; 6 strokes of the air pump were first ap- 
plied to one ef them, then as many to the other; the regulating cocks 
being open and shut for that purpose. Wheu this quantity of com- 
pressed air had been forced into the air vessels, the head of the ship 
began to move, and with every additional stroke of the air pump, it 
kept rising, until the whole ponderosity was overcome, and the ship 
then came up head foremost. The prow only coming a little above 
water in the first instance, and then stopping, owing to a quantity of 
water still remaining in the lower ends of the air vessels; but on this 
being expelled from them, the ship and the air vessels righted them- 
selves into a horizontal position as they came above water. 

By the application of the above principle to raising sunken vessels, 
several important advantages are obtained. First, the air vessels 
being made of iron, are sufficiently durable to last for a great length 
of time. Secondly, from the nature of their construction, they may be 
towed by steam-boats from one point of the coast to another. Thirdly, 
the princi ple operating independently of the tides, the work of re- 
covering the wreck may be proceeded with at all times, when the 
weather will admit of it. And fourthly, by the plan of gradually 
raising the head of the vessel first, the immense superincumbent pres- 
sure of the water is greatly avoided. It will readily be understood 
how much easier a plank of wood can be raised from an adhesive bed, 
when one end of it 1s raised by degrees, than would be the case if the 
same power were applied at once to overcome its whole weight and 
adhesion. . 

When the ship has been raised upon her stern, it will still be ne- 
cessary to overcome the remaining adhesion of this portion of the 
vessel, and to effect so much by the same buoyant power that raised 
the head, supposing it to be sufficient for that purpose, the velocity 
of the ascent would be so great, that there would be danger in dis- 
turbiug the fastenings which secure the ship to the air vessels. It 
will therefore be necessary to fix an air vessel by the stern, and no 
deeper in the water than might be sufficient to clear the ship from all 
adhesion. When this has been effected, the further expulsion of the 
water from the former air vessels may be proceeded with, and it is 
Pru the ship would be recovered as described with respect to 
the model. 


Lambeth, July, 1839. 


JAMES WHITE. 


IMPROVEMENT OF THE OUTPALLS OF THE RIVERS OUZE, 
NENE, WELLAND, AND WITHAM. 


Sir John Rennie, who was for some time employed by a general meeting of 
parties interested in the drainage of the Rivers Ouze and Lynn, and Boston 
Deeps, has just finished and presented his reports. We understand that Sir 
John states that an additional fall of nearly six feet may be gained in the 
low-water mark of the river Ouze, and that by uniting the Ouze, the Nene, 
the Welland, and the Witham, and carrying them by one improved outfall 
iuto the centre of the great wash, not only will the drainage and navigation 
of the whole of that immense, fertile, and valuable district of land-draining 
by those rivers, called the Bedford Level, South Holland, and other districts, 
amounting to about a million of acres, be greatly improved, and conse- 
qnently increased in value, but also there would, in all probability, in the course 
of a few years, be gained 150,000 acres of new and valuable land; this alone, 
taken at the value of £40 per acre, although a great deal of the land which 
has already been acquired from the sea in that neighbourhood is now worth 
considerably more, would amount to £6,000,000, and when it is considered 
that the whole county of Rutland only contains 95,000 acres, and the Isle of 
Wight about 100,000 acres, the great magnitude and importance of the un- 
derteking, which is estimated at £1,800,000, may be readily conceived. Sir 
John Rennie's report has not yet been published, which we understand, bow- 
eser, will shortly be the case, when we shall not fail to recur to it again, and 
make sucb remarks as circumstances may require. 


RAMBLES BY PHILOMUSZEUS, No. 1. 
THE VASE ROOM IN THE BRITISH MUSEUM. 


Tue arrangement of this valuable collection adjoining the Egyptian 
department, seems after several abortive attempts to have commenced 
inreality. The endeavour to arrange them according to form and 
colour is very meritorious, but the plan is far from systematic. 

Foralong time this collection was left in a state of barbarous con- 
fusion, and then it was arranged somewhat in the chimney ornament 
stye, by a fanciful grouping of tall vases alternating with those which 
were shorter. No attention seemed to have been paid to anything 
like a useful classification, and the whole disposition was so chaotic 
as to leave little hope of amendment. 

The classification should be either antiquarian or artistical, and 
would resolve itself into the several modes of origin, age, form, 
colour and design. The more useful method is certainly that which 
can be available to artists, and the disposition adopted seems to unite 
several of the features of what would have been distinct classification. 
The vases are arranged according to form, and the subdivisions of 
these according to colour, so that this double purpose is answered, 
and it happens in most cases that the same classes of design are also 
thrown together. 

A case with one elliptical form is however interposed between 
those which are spherical, and no regular gradation is preserved in the 
general disposition of the several classes of forms. The proper course 
would be to commence with the cylindrical form, then proceed to the 
spherical, thence to the upright ellipse, the flat ellipse, the egg and 
the egg reversed. The various modifications of these again should be 
further distinguished according to the several parts of the vase. The 
essential parts of the vase are the neck or capital, the shaft, and the 
base, and the accessaries are the handles, &c. 

Many of these vases are exceedingly beautiful both in form and 
colour, and one series with black designs exquisitely rich. The de- 
signs are frequently interesting, and consist of allegorical representa- 
tions, the exploits of Hercules, warlike exercises, domestic occupa- 
tions, and caricatures. Some of the horses are drawn with a quaint 
freedom which is very striking, and the ease of the flying genii cannot 
sometimes be too much admired. The illustrations of domestic man- 
hers are very numerous, and include ladies reading, women drawing 
water at a fountain, sacrifices, musical performances, &c. A vase in 
the form of the head of a negro is an accurate representation of the 
existing members of that race, and an excellent proof of the preserva- 
tion of the type, as also of the non-negroism of the Egyptians. 

.In the Egyptian department are many very elegant vases, and in 
the lower room is a tazza, which is well deserving of attention from 
the purity and severity of its outline. In the vestibule of the Elgin 
collection is a fine tazza recently presented by Lord Western, and in 
the Townley rooms are two or three well known marble vases. 


MR. CRACE'S STUDIO. 


That a new era for the extension of the arts has commenced is ap- 
parent; its progress indeed strikes us at every step. One of the 
most interesting features of this march of taste is the studio recently 
fitted up by Mr. Crace, at his establishment in Wigmore-street. It is 
such a work as in Paris would excite the admiration of the profes- 
sional press, and be hailed as an accession to the architectural riches 
of the age. 

We enter a small shop of a plain and subdued character, with a few 
decorative patterns lying about, and then proceed through a passage 
into the studio. This consists of three compartments thrown into one 
suite, and is fitted up with all the richness of a nobleman's library. 
The first portion is in the style of James I. or later Elizabethan, the 
central in the Gothic, and the last in that of the Renaissance. The 
accessaries are equallv in character ; tables and chairs, imitative armour 
of carton de pierre, papier maché ornaments, and patterns for decora- 
tion being distributed about. The windows are filled with painted 
glass, and the whole has an air of tasteful richness, which would do 
as much honour to a nobleman to possess, as it does to the artist to 
have executed. Although it is ódy a collection of specimens, yet 
they are so united, and the character of the whole so well preserved, 
that they communicate the idea rather of a private apartment than a 
pattern room. With these attractions spread out before them, noble- 
men will be as little able to restrain their purse-strings, as their ladies 
are at the mercer's or the milliner's. 
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COLOSSUS OF SESOSTRIS. 


During the period of their dominion in Egypt, the French erected 
a bridge across the Nile, uniting Old Cairo with the Isle of Rhoda 
Of that structure no other vestige now remains than a fragment of the 
first arch attached to the old stonework of the Nilometer. On the 
other bank of the river stands the city of Gizeh, about two leagues 
from the pyramids, and which formed the northern boundary of ancient 
Memphis, whose southern limit and necropolis were what is now 
Sakara. The road along the course of the river leads to Bedrechein, 
beyond which village the former site of some large city is attested by 
the massive blocks of granite and fragments of columns that strew the 
plain. Pieces of shattered stone project every where through the 
sands that have already buried up the principal monuments of that im- 
mense city, and which ere long will completely obliterate all remaining 
traces of it. Between Bedrechein and the village of Mit Rahineh rise 
two long hills parallel to each other, which are probably formed by 
the remains of a vast enclosure of unburnt bricks, similar to those that 
have been found in many other ruins. These bricks, which are thirty 
three centemetres (about thirteen inches) long, by eighteen wide and 
ten deep, are for the most part stamped with a hieroglyphic cartouch. 
Within this enclosure is the magnificent colossus exbumated by 
Captain Caviglia, to whom the world is indebted for several other 
discoveries no less important. 

This gigantic statue is one of the finest pieces of Egyptian art; it 
is of a <r fine limestone, and although incrusted in parts, still retains 
that polish which is met with only in sculptures of the same epoch. 
Notwithstanding that the lower parts of the legs are broken off, the 
present length of the figure is not less than eleven and a-half metres, 
or thirty-nine feet nine inches, English, and is remarkable for its pro- 
portions, at once elegant and severe. The face, which has been pre- 
served in its fall by the head-dress, is uninjured, and is of the most 
exquisite workmanship. It is that of Sesostris, so often represented 
inthe pr:ncipal temples of Egypt, who reigned, according to the chro- 
nological table of Abydos, 1505 years before the Christian era. It is, 


therefore, but on a much larger scale, a faithful resemblance of the | 


Sesostris in the museum at Turin. Upon the arm, and on the front of 
the breast and the girdle, is a partondl indicating his name. 

M. Caviglia took the precaution of having the face of the statue 
turned downwards, in order to preserve it from the mutilations the 
Arabs are in the habit of inflicting upon all representations of the 
human figure. He has also caused it to be propped up by masonry at 
each end and in the middle. 

According to all appearance this colossus, near which are massive 
foundations of limestone, was placed against one of the jambs of a 
large doorway, and had a companion figure against the other one. 

At a short distance from the spot where it remains, is the small hut 
or cabin near some palm trees, which served Caviglia as his residence 
during the years he employed in investigating these ruins. It is now. 
po ey by an Arab, "o acts as the keeper and cicerone of this mo- 
nolit ic statue. In a line with the latter, but at some distance from 
it, are some small columns of rose-coloured granite, in a very ruinous 
state. 

To the north of the colossus was once a temple of white limestone, 
dedicated to Venus Athor, by Rhamses the Great, and without the 
enclosure on the east side of it, are the remains of another temple or- 
namented with coupled pilasters, also of rose granite, which was dedi- 


cated to Phta and Athor (Vulcan and Venus), the two great divinities | 


of Memphis. 


MOMENTUM OF FALLING BODIES. 


Srra—It was in consequence of the difficulty which attends the com- 
parison of the effects of pressure and moving force, that 1 entered upon 
the discussion in the 16th Number of the Journal, Vol. IL 18, 
not that I hoped to clear it away, but because the subject is highly 
interesting and useful, and I hoped to elicit information the 
medium of your Journal. It was with great pleasure, therefore, that I 
saw the letter, page 255 in No. 22—and I hope that the discussion 
will now fall into abler hands than mine. I will, however, beg space 
in your next number to enable me to make a few observations on Mr. 
Neville’s letter.—The words in italics will point out where I think he 
has misconceived my remarks on the subject. 

1. The inference that I draw from the experiment detailed in VoL II. 
page 18, is thata weight on the spring keeps it steadily to a poim, 
that one-half of the same weight falling with a velocity of foot 

er second would have attained when its motion was d ed.—2. 
fo comparing the effect of the falling weight on the pile with that of 
the weight it is to sustain, it is presupposed that that pressure would 
cause the pile to penetrate ; otherwise why drive the pile at all t—3. 
To suppose the incumbent weight to move with a velocity of ome, two 
or more than three feet per second is to suppose what is not likely to 
take place; and to found a calculation upon such vague data could 
not lead to any accuracy of result. In short, one might as well guess 
the result at once and save the trouble of all calculation.—4. Mr. 
Neville says that “in ape. gie after the force 6bv is expended, 
b then acts by its weight, and very little consideration will shew that 
they cannot be added together." But there is but one collision; the 
effects of the weight and the acquired momentum are simultaneous 
and of the same nature, whether b and obv are so or not. Indeed b 
and 66p represent the effects of the forces, and it is not very easy to 
point out in what the ditference in the nature of these forces consists: 
since, should the motion be infinitely slow, the effect would evidently 
be the same as though the body remained at rest. 5. I believe that I 


may have been wrong in applying the formula m=b+sbo to the cases 


taken from “ Hutton’s Course,” where the motions are not occasioned 
by gravity, but in all cases of falling bodies, I still think I am right in 


adding b to gee For if the true formula be abe nearly, and b be dis. 


foot then 


3 1 
carded; taking for example b= 10,000 lbs. and v= io, 
y 1 : 
<= Ibs. ; 
g X y 64x 10,000 24,000 lbs.; or in other words, 


the consequence of its fall through that small space would be the loss 
of three-fourths of the force it exerted when in absolute rest: but if 


the factor b be not discarded and m be =+ be 124,000 lba. 


the force ai n 


B. 


1830.) 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


287 


ON STEAM POWER. 


Sra—Enclosei is the copy of a letter addressed to the President of 
the Institution of Civil Engineers, which, should you consider worth 
a pee in your interesting and valuable Journal, I beg you will 
make use of it; my only object in sending it to you, is, that it might 
direct the attention of those who employ steam-power, to a more 
economical mode of obtaining that power, at the same time consider- 
ing that it is the duty of those who have the opportunity of making 
experiments, to publish any result which would tend to husband one 
of the test resources of our national prosperity. 

I must however observe, in justice to myself, that the original letter 
was forwarded to the President, some days before I read, or was even 
aware, that the Institution had published the first part of their 8rd 
volume of Transactions, containing Mr. Josiah Parkes’ paper on a 
similar subject, and which you criticised in your last number. 


I am, Sir, your obedient servant, 
F. Ham, Civil Engineer. 
Rose Lane, Norwich, 8th July, 1839. 


To the President of the Institution of Civil Engineers. $ 


Sm—I am induced to address the Institution in reply to Mr. G. H 
Palmer’s paper, since it appears, from your having considered it of 
sufficient importance for insertion in the 2nd volume of your “ Trans- 
actions," that the recorded duty of the Cornish engines, is s/i/] a matter 
of surprise, in fact, Mr. Palmer seems more inclined to doubt the 

of the accounts, than that of his data. 

That it is possible to raise 120,000,000 lbs. one foot high, with one 
bushel, or 94 lbs. of coal, I do not for a moment doubt; aud moreover 
venture to say, that even that duty, enormous as it appears, as con- 
trasted with the ordi duty of a Boulton and Watt engine, is not 
the maximum the Cornish engines might be made to perform; this 
assertion but ill accords with Mr. Palmer's calculations, which are 
correct, from the data he assumes, viz. that 7 lbs. of coal are required 
to convert 1 cubic foot of water at 40° into atmospheric steam, in the 
boiler of a Boulton and Watt engine, as at present constructed, but 
which is very wide of the mark, as regards the effect of the com- 
bastion of 7 Ibs. of coal under different circumstances, for instance, I 
have proved by several experiments made some years since, that 
7 lbs. of coal will convert into atmospheric steam, at least three cubic 
feet of water at 40? under peenliar management, which simply consists 
in exposing a much more extended surface to its action than is usual, 
and in diminishing the rate of combustion as an example, the same 

uantity of fuel maintained in combustion for 12 hours, will evaporate 
at least (Aree times the rupis, Seid water than it would if consumed in 
2 hours, other circumstances being the same; this is an effect I have 
for some years daily produced in an ordinary steam boiler, and have 
not the slightest doubt, but that with more complete td ecg and a 
still slower combustion, nearly double that amount might be obtained ; 
here then is a solution to the problem, tlie Cornish engines very seldom 
if ever work up to their speed, frequently to not more than a third, 
the fires are then damped up, slower combustion ensues, and hence the 
result, with the most complete Boulton and Watt; on high pressure 
engines the case is different, rapid combustion is required, in the ab- 
sence of an extensive boiler surface, to sup "i the requisite quantity 
of steam, and promoted to a most plaid extent, by tremendous 
chimneys, fans, Intensity and consequently radiation are certainly 
increased by these means, but neither iron nor copper conducts it in 
ing like the same ratio; in fact, I believe, that when the boiler 
is hig heated, the water is actually repelled from the surface of the 
piates, by an atmosphere of caloric, from its not being able to absorb 
it with sufficient rapidity; I am moreover confident, that were slower 
combustion practised, fewer explosions, and a mere tithe of the present 
destruction of boilers would result, independently of its effecting a 
considerable saving in fuel, which would most amply repay for the 
capital invested in extra boiler room. 

r. Palmer’s paper has certainly been beneficial in exciting inquiry, 
and has induced me, as I dare say it will others, to institute a set of 
experiments, on the relative effect of fuel in evaporating, under dif- 
ferent rates of combustion, and I therefore purpose, as opportunities 
occur, to investigate the matter in as philosophical a manner as my 
experience will enable me. 

find also inserted in the same volume, a paper from Mr. Wicksteed, 
on the effective power of one of rie pine vl tapoadirg sim b7 
we ing and TE ian quantity of water delivered from a dept 
of 5354 feet. I should have been much better satisfied with that re- 
prh had the experiment been continued for a longer period than 

bours, as it is, it can only be regarded as an approximation to the 

real duty performed by an expenditure of a certaln qur of coals; 

in the-first place, he does not state whether the boilers were feeding 
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or not at the time of the experiment, or that they contained precisely 
the same quantity of water and pressure of steam after, as before the 
experiment ; secondly, the eye alone is but a very poor judge of the 
quantity of fuel contained in the furnaces at any period, and a few 
pounds consumed, either more or less than the assigned quantit 
would make a very sensible difference in the result; in fact, I would 
defy any one, in conducting a similar experiment, and judging from 
the eye alone, to say within 10 or 15 per cent. more or less, what 
quantity, not of coal alone, but of combustible matter, had been ex- 
pended. Ido not exactly understand what Mr. Wicksteed means, by 
saying, that “at the end of 24 hours the fire was lowering and the speed 
of te engine decreasing ;" does he mean by the “ speed reducing,” that 
e engine was a longer time in making the stroke, or, that a longer 
interval elapsed between each stroke? for if I mistake not, the interval 
between each stroke of most, if not all, the Cornish engines, is quite 
independent of the engine, and governed by a water or air fegulatar, 
which is completely under the control of tlie engineer, consequently 
the interval between each stroke does not afford any, or the length of 
time in making the stroke sufficiently precise, notice of the 94 lbs. of 
coal having been expended or otherwise. It appears that during the 
Ma A eia the engine was not making quite five strokes per minute, 
it been working at its maximum speed, he would have found his 
103 millions of pounds actually raised one foot high reduced to about 
50, or poriips even so low as 20 millions; considering the state of 
the boilers and flues, which he states “had not been cleaned for cleven 
months,” arising from an increased rate of combustion beiug Bá die 
to maintain the density, and supply tlie increased rate of expenditure 
of the steam, otherwise how can the great discrepancy between Capt. 
Lean's reports of the maximum and average duty of the Cornish 
engines, and Mr. Wicksteed's experiments accounted for, and if 
the latter gentleman expects the engine he is erecting atOld Ford, to 
raise 120 millions of pounds one foot high, with 94 lbs. of coal, at se 
proper speed, without considerably increasing the boiler surface, so as 
to admit of slow combustion, he will be most grievously disappointed. 
These remarks are made with the highest respect for Mr. Wick- 
steed, and as our joint object is to elicit truth, I trust they will be 
received in good part, and serve as an introduction to my better ac- 
quaintance with him, and allow me to say that an experimenter caunot 
be too precise in stating the particulars of the precautions he adopts 
to ensure accuracy, for they not only serve as a record of his ability, 
which may do him honour, but render the report itself the more 
valuable, inasmuch as science advances, truth or error can be more 
easily deduced from it. 


I am, Sir, your's very respectfully, 
FREDERICK HAM. 
Rose Lane, Norwich, May 2, 1889. 


SUBAQUEOUS EXPLOSIONS. 
We are very glad to see that Mr. Bethell's interesting paper on 
blasting rocks, &c. under water by the aid of galvanism, read before 
the Institution of Civil Engineers, accompanied by experiments, and 


first reported in our Jo in May last year, (p. 198, Vol. I.) is likely 
to lead to the t practical use benefit. Colonel Pasley, we 
are happy to , has entered upon this investigution, and his well 


known perseverance and accuracy in experiments will, we trust, lead 
to the general adoption of voltaic electricity for the purpose of sub- 
aqueous and subterraneous explosions. On this subject a very in- 
teresting paper, entering minutely into details, appeared in the last 
June r of the United Service Journal, from which we give the 
following extract :— 

u We shall now proceed to state, as far as has come to our knowledge, 
what has been done in this country respecting the application of vol- 
taic electricity to practical purposes—that is, if pla by detailed 
and well-authenticated evidence as to when and where, without re- 
garding the mere assertions of any individual, in jene to his having 

lown off the decks of sunken vessels by the voltaic battery, such as to 
the best of our recolleetion we have read in a scientific journal of re- 
putation; but in which neither the names of those wrecks, nor the 
time or place of any of his operations, were specified; and therefore 
our noticing them could give no positive esie 2 or satisfactory 
information. It is well known that small charges of gunpowder have 
often been fired by this means in lecture-rooms, or in scientific insti- 
tutions, in this country, both in air and in a bucket of water; and 
nothing is easier than to do so in a room, where failure can scarcely take 

lace without extreme neglect, as no accidents are to be apprehended 
Fom the elements. But to secure a charge of gunpowder that is to 
be fired by voltaic electricity, ata great depth of water and in a rapid 

Y 


i. 


voltaic electricity would afford the best means of effecting t 


object; 
but at that time he was not provided with a proper battery, and thou, 
he might have proeured one in time, yet he preferred inferior met 


which he and his corps thoroughly understood, to an untried though 
more promising method, which lie did not thimk that they would 
able to reduce to any certamty, without a vast number of experiments 
and a considerable loss of time ; because those distinguished chemists 
and electricians, both tn this and in other countries, who have recently 
brought the important science of electro-magnetism to such perfection, 
having nothing to draw their attention particularly either to subter- 
raneous or subaqneous explosions, had never investigated the best 
mode of applying the voltaic battery to large explosions, under diffienlt 
circumstances. As soon, therefore, as Cotone} Pasley, by application 
to the Master-General and Board of Ordnance, had received a voltaic 
battery of ten large cylinders, &c., made by Mr. Newman, of Regent- 
street, on Professor Daniel's improved prisci he commeneed [1 
series of experiments for reducing the application of voltaic electricity 
to the purposes of military mining, as well as of great subaqueous ex- 
plosions, to a system, in which he was assisted by Captain Sandlram 
and Mr. Howe, under whom Serjeant-Major Jones, and as many non- 
commissioned officers and privates as were found necessary, were 
continually employed for more than four months. And it is a remark- 
able fact, that, though neither Colonel Pasley himself, nor any officer 
or man under his command, had ever used such a battery before, yet, 
1n consequence of the very clear directions received from Mr. Faraday 
and Professor Daniell, they succeeded, on the very first trial of their 
battery, in firing small charges, both in air and ina bucket of water, 
in the manner usual in a lecfure-room. But when they took those 
precautions, which appeared absolutely necessary to insure the suc- 
cess of similar explosions at the bottom of the Medway, at the distance 
of 500 feet, which they considered sufficient for the safety of the 
operators, in firing the largest possible charge or charges in deep 
water, so many failures took place, that at one time ultimate success 
appeared a matter of doubt: for it often happened that the arrange- 
ments which never failed in air or under ground failed in water; and 
those which succeeded in a pond near their barracks failed in the 
Medway. At last, after trying more than a hundred different experi- 
ments, they succeeded in reducing the operation of igniting gunpowder 
by the voltaic battery, both under grotind and under water, to as much 
certainty as their former mode of firing mines in dry soil. They did 
not adopt any of Dr. Hare’s arrangements, because it did not appear 
that he had ever used them under water. 

“To record their various experiments, which commenced on the 28rd 
of November, 1838, would be tedious and useless: suffice it to say, 
that they first succeeded in firing an experimental charge of 1 Ib. of 
powder only, at the bottom of the Medway, at the distance of 500 feet, 
on the 7th of February, 1839; that they fired their first mine, at the 
same distance, with a charge of 80 Ibs. of powder, which, having a 
very small line of least resistance, blew up a field-work in presence of 
Colonel Warre, the Commandant, and most of the officers of the gurri- 
son of Chatham, and numerous other spectators, on the lith of 
February; that they fired a charge of 45 lbs. of powder at the bottom 
of the Medway on the 16th of March; and that they fired a charge of 
40 lbs. of powder at the bottom of the Medway on the 28rd of Maroh, 
by which they knocked to pieces a sham wreck. These two last ex- 

losions, each of which was also at the distance of 500 feet, took 
place in the presence of numerous spectators, chiefly officers of the 
garrison, whom Colonel Pasley invited to attend, not only from bei 
of opinion that the voltaic battery may become extensively useful 
military purposes, but also from a desire to fix the time when each 
iene process was first publicly carried into effect. In referehoe to 

his point, it was rather raortifying to hima, that after he thought every 
thing was right, the first mine which he invited the officers of the 
garrison of Ohatham to attend entirely failed, owing to very sma 
and delicate piece of platinum wite, whieh is always placed inside o 
each charge, having been broken by some accident, so that the voltaic 
circuit was incomplete. This failure, which never occurred before 
nor since, in any of his numerous experiments, led to the precaution of 
always testing each charge, by ascertaining, with twe or, at the most, 
three cylinders or cells of the voltaio battery, whether the eannexiori 
between the two copper conducting wires and the platinum wire withln 
the charge is perfect, which ay Cale by the battery decomposing 
water, n process requiring much less power than is necessary for 
igniting gunpowder, and which is done In a small glass tube to contais 
the water, prepared and used as directed in article 901 of Fataday!s 
Chemical Manipulation, (page 458.) If no desonpositiun take pines, 

n 
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bringing the wires in the proof tube into coptact, not y Mr. 
Faraday, who was writing aen reference to the presence o ger 
owder in any part of tbe circuit, namely, that such contact might 


ignite the charge, if the battery were strong enough; iu order ta avoid 
all risk of which, two cells should always be re) this number 
never baving been known to ignite « 
ments now alluded to; and if two s n tbe water, let 
three be tried with caution, which number, though it may ignite gun- 
powder near to the battery, that is through a very short circuit, will 
not ignite it when the proof tube for decomposing water forms algp a 
part of the circuit, because the action on the piece of platinum wire, 
which passes through a cork coated with wax at the bottom of the 
tube, diminishes the force of the voltaic electricity upon the other 
piece of platinum wire within the charge. Ip testing their experi- 
mental charges, therefore, by the decomposition of watér, great caution 
wag always used by the engineers at Chatham, after the accident above 
alluded te, which caused them to have recoupse to this expedient. 
This failure taking place on Saturday afternoon, the 9th of cbnan 
caused the experiment fo be put off till the Montay following, the } 

of February, when the mine was fired successfully as before mentioned, 
the charge being placed under the field work that was to be blown 
and the conducting wires being led from thence, entirely uideri 
in a trench cut for the purpose about a foot deep, to the battery, at 
the above-mentioned distance of 500 feet. 

“Tq is rather curious, that the first intended explosion at the bottom 
of the Medway, to which Colonel Pasley invited the garrison, should 
algo have failed, which was caused by gn unforeseen circumstanca-— 
One of the officers under his command, who bad fitted up the charge 
and made all the arrangements for the experiment, Mai ben upex- 
pertediy required to attend ap inquiry, by an order from the Inspectpr- 
General of Fortifications in London, and having forgotten to mention 
to another officer, who was therefore suddenly appointed to execute 
it, one of the precautions necessary, and which had been provided 1 
namely, to secure the conducting wires leading into the charge peti » 
any strain tending ta separate them from the canister containing i 
From the omission of this precaution, the head of the canister was 
mue open by the straip alluded to in a strong tide, and all the pow- 


er spoi 
. “Several officers residing in or near the metropolis, same af whom 
officers residing in or near pous, acl aa 


were Members of Parliament, as well as several men pf 


owder in any of the experi: 


members of the institution of ciyil engineers, having exp tbair 
desire to be present at the explosion, by which it 
to blow up a sham wreck, | Pasley appointed Satu at half- 


past two o'clock, at which hour he knew that they might asrive without 
NON lap and return to KRY aa rah md esperiment, if secessary. 

e plan of operation, of which he efreulated programmes, , 
that the whole proceeding necessary should be done in presence of the 
spectators. His first experiment, announced for the 94h of 
which would have been executed at high water, having failed, he «t 
pointed Saturday next, the 16th of March for repeating it, on 
oeeasion the ebb of a spring tide flowed with. so much vialenge at the 
haur appointed for commencing, that the charge, when let down to the 
bottom of the river ta aries with the supposud wreek, cauld aot be 
brought in contact with it; and though the woltaie battery sucoeeded 
in producing the desired explosion, tha wreck remained umipjwed. 
Ou this acoount, therefore, Colonel Pasley appointed a repetition of 
the same experiment on the Saturday next following, which being 
completely succeseful shall now be described. . 

^! The battery used was on Professor Daniell’s improved eonstzutiom, 
as before stated, which from its admirable property, in which 4 eus- 
pue all former valtaic batteries, of retaining ite power undimi 

several hours, he has named the cometas batiery. The copper 

cylinders, or cells, were of the largest size that haa boca weed, pamely, 
21 inches high by 34 inches in diameter, with. zina rode, &e., of pro- 
portiezal dimensions. Colonel Pasley had ordered itta be fitted up 
with porcelain cylinders inside to contain the zinc rods, in preference 
te membranes; trt on trisi he found that the formar wers conti 
breaking in spite of cvery precaution, and therefore ha 
latter, which are ox gnilets, and which only coat as mang a the 
former do eue ` The conducting wires, rather moss Kn inet 
lang, were of sápper, one-fifth of am inch in diatnetesg, which Guz? 
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both attached to the same 2-ineh tope, being previousty covered with 
tape and coated with waterproof composition, and the rope itself bei 
previously saturated with boiling tar, after which they were all bo 
romd t r with broad taps, coated with the same waterproof 
composition, and served round with hemp yarns. Thus the whole had 
the appear. of a single rope, oval in section, capable of being coited 
ap ch was done u a drum of 4 feet in diameter. This pre- 
caution was found a ly necessary to prevent kinks in the wires, 
and the a mem of satarating the rope with tar was also found 
necessary, to prevent its contractions and expansions between wet and 
dy from breaking the joints of the copper wire. At the far emi, 
the wires were to be introduced into the charge, they were 

separated for a few feet in length into a fork. The case containing 
the powder was a tin cylinder made for the purpose, and just capablé 
of holding the propo charge of 40 lbs. ; but to prevent the loss of 
the whole LN ri case ef accidents, a small canister capable of con- 
taining about § tb, was introduced into one end of this cylinder, with a 
perfectly sound and strong metallic partition between the two. This 
small canister was called the priming-box, and two short copper wires, 
called the priming wires, were led into it, the ends of which were 
commected inside by a piece of platmam wire about an inch long. These 
wires must onty be in contact with wood, tape, or canvass, and there- 
fore the priming-box had a wooden lid, through which these wires 
passed, but the rest of it was usually made of tin. In immediate con- 
tact with the platinum wire, esie powder was used, but the rest of 
the powder in the priming-box was common large-grained powder. 
Colonel Vas Bie on trial twa sorte of fulminating or def grating 
powder, that had been used, one by Mr. Wm. Snow Harris, of Devon- 
port, and the other by Dr. Hare, of Philadelphia, because he found no 
superiority in either of these over mealed powder. He also rejected 
iron wire on trial, because the platimum wire fired gunpowder with 
three cells of Daniell’s battery, whereas the iron wire required four to 
effect the same object. To secure the entrance of the copper wires 
into the priming-box, by a water-proof composition, elastic enough 
neither to be cracked nor deranged by those strains or pressures, which 
cannot be entirely got rid of under difficult circumstances, and at the 
same time to prevent a pull upon the copper wires from without 
tweaking the very delicate platinum wire fixed to their ends inside, 
were objeets, the attainment of which gave infmite trouble, The ex- 
pedients usually recommended, of corks coated with sealing-wax, for 
the copper wires to pass through into the charge, and India-rubber 
tubes, or varnish, to insalate the remaining length of each copper con- 
daeting-wire, were rejected; the former as being fit only for a lecture- 
room, and the latter as being too expensive: instead of which pitch, 
softened by bees-wax and tallow, was tised at the suggestion of Ser- 
jeant-Major Jones, who had tried a great number of experiments for 
eertain the best sort of water-proof compositions for bags of gun- 
prr in 1832, when Bickford's fuses were at used by the corps at 

hatham, and who also, at the same period, diseovered the means of 
imitating those fuses in an efficient manner. 

“Suoh being the UE uda nir the sham wreck, which was a small 
rough fir-vessel, 5 feet long, 34 feet wide, and 24 feet deep, was smk 
at low water, opposite to Chatham gun-wharf, on the 23rd of March, 
the day appointed for this final experiment, having a ring and lines 
attached to it, which were supposed to have been fixed by a diver, 
the ends of which were kept in a six-oared cutter, having on board 
the voltaic battery, the coil of canducting wires on their drum, and 
the charge of powder, which was attached to them by fixing their ex- 
treme ends to the priming-wires before described, and covering the 
joints with tape and water-proof composition. As soon as the sup- 
posed wreck was sunk, the charge was lowered and hauled into its 

lace ju perfect contact with one side of the wreck, by means of those 
linea, and the end of tbe downhaul was then made fast in the boat to 
the eonducting-repe and wires, so much of the latter having been 
veered out and sunk, as was necessary to allow the charge to reach 
the bottom. All this having been done at slack-water, and conse- 
quently without any obstruction from the current, the boat wes moored 
nearly aves the spot, and remained there for several hours, until the 
period appointed for the explosion, wheu the flood-tide was 
strang, and the depth of water over the eharge about 80 feet. At the 
hour eppointed, a great number of spectators being assembled on the 
wharf opposite; the cutter warped upon her cables against the tide, 
wntil the full extent of 500 feet of the conducting wires was veered 
out, after which Captain Sandham, the executive officer in the boat, 
made the signal by bugle thet all was ready, one of the conducti 
wires was pow semected with one pole of the battery, on whic 
Colonel Pasley, who was amongst the spectators on the wharf, gave 
tbe order also by sound of ra to fire; and as soon as the last note 
of this souad was heard, the sveand conducting wire wes brought in 


contract with the second pole of the battery, and immediate explosion 
took place. A brisk shock was instantaneously felt and a dull sound 
heard on the wharf; in a few seconds after which a small column of 
water was thrown up, followed immediately by all the nts of 
the sham wreck, which, bemg separated by the explosion, floated up 
to the surface. On the same oceasion, some smal e were also 
fired at the bottom of the Medway, one of which having been kept ten 
days m a bucket of water, before it was sent down to the river, proved 
the efficiency of the Serjemt-Major’s composition. The successful 
result of this experiment, not so interesting to the spectators, was felt 
to be of equal inrportance with the former, and been looked for- 
ward to with still greater amiety. 

“On the 6th of aril Colonel Pasley blew two large hard sandstones 
to pieces at the bottom of the Medway, one by one charge, the other 

two successive explosions, each charge consisting of $ fb. of powder. 

e holes were 3 mches in diameter, and the eharpes were contained, 
one in a tin cylinder of a diameter to fit the hole, the two others in 
cylindrical canvass bags of the same size. Over each charge was 

faced a wooden cone, and the upper part of each hole was tamped 
b small broken stomes, on Mr. Howe's principle before described. 
One stone being of a compact form was split into five pieces by the 
explosion; the other being much thinner, and consequently having 
little resistance either above or below the hole, the first charge only 
Mew out the bottom of the hole below and the tamping above. This 
stone was therefore got out of the water, and the second charge put 
into the centre of the hole, having its own wooden cone over it, whilst 
one of the two cones previously used, which had floated up to the 
surface, was introduced under it, and then the hole was tamped both 
above and below this second charge, which, on the stone being again 
lowered to the bottom of the river, was fired by the voltaic battery, 
and the stone was thereby broken into three pieces. In this experi- 
ment all the preparations were made on the wharf-wall of the Gun 
Wharf, from whence the stones, when loaded, were let down to the 
bottom of the pier near it from a crane, and the slings used in this 
operation were not disenga before either of the explosions, which 
enabled the men employed ee op the second stone, after the ex- 
plosion of the first charge lodged in it, which had not broken the 
dings. 'Fhese blasts were fired from the wharf, where the voltaic 
battery was placed, with conducting wires 60 feet long in two of the 
experiments, md 100 feet long in the third, which being of common 
bell-wire, only about one-sixteenth of an inch in diameter, required no 
less than eight cells of Daniell's constant voltaic battery to produce 
ignition, although the same number of cells will fire powder under 
water at fivetimes that distance with the larger wires before described. 
These experiments in blasting rock under water were tried in reference 
to the important object of removing obstructions in rivers or in har- 
bours, by Pasting with the voltaic battery, in which case the holes in 
the rock would require to be previously prepared, and the charges in- 
troduced into them, by means of the diving-bell. Numerous experi- 
ments were also tried for firing several charges simultaneously by the 
voltaic battery, but the results were not satisfactory, as the neers 
dt Chatham were never able to fire more than two or three charges 
simultaneously at any respectable distance; but they have not seen 
reason as yet to uscribe their disappointment to the fault of the bat- 
tery, but to the circumstance, that having no more than 500 feet of 
the large conducting wires, they were obliged, in all their attempts at 
simultaneous explosions, to make use of the small common bell-wires, 
which they found by direct comparison not to be capable of conduct- 
ing the saine intensity of voltaic electricity to more than about one- 
fifth of the distance to which it could be conveyed by the larger wires 
of about three times their diameter. Accordingly, the officers present 
at these experiments think that it would be perfectly impracticable to 
fire a churge of gunpowder under water by a voltaic battery composed. 
of six of Daniell's large cells only, at the distance of 300 or 400 yards 
by using common copper bell wires as the condueting wires, accordi 
to an opinion given in a paper published in the Civil Engimeer an 
Architect’s Journal,” for the month of May, 1838. From their own 
éxperience, they consider that gunpowder could not be fired at the 
last-named distance, by such conducting wires, with any battery com- 
posed of fewer than 90 of Professor Daniell's is d cells, which 
would probably be a more powerful voltaic battery than has ever yet 
been used by man. 

“On the i7th of April, Colonel Pasley repeated one of Mr. Wm. Snow 
Harris's experiments before alluded to, by causing the wires from his 
voltaic battery to pass through two barrels full of wder, and two 
small charges of 5 ibe, each, the latter being provided with small pla- 
linum wires fur explosion, whilst the copper wires passed straight 
Miren the former in their bright state, but the holes, which had pre~ 
viously been bored in opposite staves of the barrel, for admitting these 

xa 


wires, were secured by waterproof composition. The PCM 
wire from one pole of the battery passed first through a powder-barre 
on dry ground; secondly, through one of those small charges sunk in 
the pud near Brompton Barracks; thirdly, through the other powder- 
barrel on dry piod ; and, fourthly, through the other small charge, 
which was also sunk in the same pond; after which it was led back 
to the other pole of the battery, the whole circuit being 1130 feet, but 
the distance from the battery to the most distant barrel of powder 
being, of course, rather less than half the above. On the signal being 
given to fire, each end of the conducting wire was brought in contact 
with a pole of the battery, so as to complete a circuit pasing through 
all those four masses of powder; but only one of the s charges 
was fired, instead of both, as was intended, which the officers present 
at this experiment ascribed to the wse.of small bell-wires, as there 
was not a sufficiency of the larger sort of wire to complete the whole 
circuit without them. After this explosion, some merriment was oc- 
casioned by one of the powder-barrels being dragged into the pond 
by accident; but being got out and opened immediately, the powder 
was found uninjured, EAR to the waterproof composition. The re- 
maining charge was then connected with the other powder-barrel, and 
the circuit which passed through both was completed, upon which an 
immediate explosion of tle second small charge took place. <A great 
number of military and other spectators were assembled to witness 
these explosions, each of which threw up the water to a much greater 
height than any of the larger experimental charges had done in the 
deep water of the Medway. The circumstance of the powder in the 
barrels being uninjured in these two experiments, though the voltaic 
electricity passed through both of them in the first, and through one of 
them in the second—for if it had not done so, the circuit could not 
have been perfect, and no explosion would have taken place—affords 
by a parallel experiment a confirmation of Mr. Snow Harris's proceed- 
ings at Plymouth in 1823, to repeat which was all that Colonel Pasley 
had in view at the time. He was on this occasion, as before, disap- 
pointed in his simultaneous explosions, but he considers it of no use 
to try any more experiments on this subject, till he shall be provided 
with a greater quantity of large wire; and even for the common pur- 
poses of blasting rock, either on shore or under water, with a length 
of conducting wire not exceeding 80 or 100 feet, he would never use 
copper wires of smaller diameter than one-eighth of an inch. It is to 
be remarked, that in using the voltaic battery for practical purposes, 
the principle conducting wires may serve for several hundred succes- 
sive explosions, because in all those experiments the priming wires 
which led into the charge were always short pieces, afterwards con- 
nected with the former, and these priming wires, or a part of them 
only, were destroyed, whilst the principal conducting wires were not 
injured. Though the experiments at Chatham confirm the opinion of 
the scientific inventor of this improved voltaic battery, that the same 
number of cells possess greater power ina high than in a low tem- 
erature, yet one great advantage of voltaic over common electricity 
or practical purposes, is the superior hardiness, if one may use the 
expression, of the former. Whilst the common electrical machine can 
do ee excepting in warm dry air, the voltaic battery may be said 
to brave the elements, all Colonel Pasley’s experiments having taken 
place in the open air, and several of them when the battery was ex- 
posed to violent rains, and, on one occasion, to a severe snow-storm. 
In these experiments, it being necessary to carry the battery about, 
which was done by a couple of bearers like those of a sedan-chair, 
and to convey it on the river in boats, sometimes subject to motion, 
the connecting screws, as originally fitted, proved liable to derange- 
ment in those movements, which led Mr. Howe, with his usual in- 
enuity, to suggest an improvement on the mechanical fitments of the 
ttery, which renders the parts much more easily connected for 
action, but which, requiring a part of those fitments to be made of a 
sort of brass instead of copper, Colonel Pasley would not adopt, until 
he had made a reference to, and obtained an opinion from, Professor 
Daniell, that this mixed metal, which was e of fifteen parts by 
weight of copper and one of zinc, would not be objectionable; and on 
trial, having had a second battery of ten cylinders, also of the same 
dimensions as the first, constructed at Chatham by the artificers of the 
corps under his command, and fitted up in this manner, it was found 
quite equal in power to the first, which he received from London, 

“ As every engineer officer who is acquainted with the common mode 
of firing military mines by a piece of portfire or slow match, connected 
with a powder-hose, leading to one or more charges, knows that some 
delay, usually of at least one minute, always occurs between the lighti 
of the portfire and the oxplosion; and, further, that it is quite out o 
the question to expect several miues to go off simultaneously by this 
system, for no two equal lengths of portfire, or equal lengths of pow- 
der-hose, were oer Kaba to bum exactly alike,—it is evident that 
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the voltaic battery, which communicates ignition to one or more 
changes instantaneously, offers the only possible means of firing de- 
fensive mines at the moment of time when they are required; that is, 
when the enemy’s troops, in advancing to the assaylt of works thus 
proceed: are seen to be i the very spot of ground under the sur- 

e of which those mines have been prepared. At that critical mo- 
ment, the tap of one piece of copper wire upon another the 
earth under their feet, and launches them into the air; Amd tho 
mines are perhaps more terrible in imagination, destructive in 
reality, yet the instantaneous action of the voltaic battery, which gives 
no warning and brooks no delay, may, on such an occasion, be the 
means of repelling an attack, against which the same number of mines, 
fired by the common mode, might prove unavailing; because an 
enemy’s column, marching to the assault, might either have passed 
beyond, or not yet have reached, the position of such mimes at the 
period of explosion. For large subaqueous explosions, to be directed 

inst wrecks sunk in deep water, and in a rapid tideway, the mpe- 
riority of the voltaic battery over all former expedients is no les 
striking; so much so, that Colonel Pasley has always declared, since 
his late successful experiments with it, that if he had been possessed of 
such a battery, and known how to use it, last summer in the Thames, 
a gieat deal of trouble, time, and expense would have been saved." 


NELSON MEMORIAL. 


WE have been induced at the request of several architects and artists 
to publish the descriptions of the various models and designs exhibited 
at the St. James’s Bazaar, there being no document in which are 
collectively described. W e havenot been able to obtain the whole of them, 
but if those architects or artists whose descriptions we bave omitted, 
will furnish us with them, they shall appear in the next journal. 


Mope. No. 2, Thomas Hopper.—The custom of mankind has been to ge- 
vate those characters who have distinguished themselves, by investing them 
with power and titles, and to transmit those names to posterity who have 
been pre-eminently exalted, by erecting temples to their memory.—Such wai 
the practice of the great nations, whose example other nations have endea- 
voured to imitate. The Jews hada divine command to erect a temple for 
the Ark of the Covenant, and Christian nations have dedicated churches to 
honour the memory of men of eminent piety. Even Trajan's pillar was part 
of a temple. 

Believing that the highest honour which can be bestowed in commemors- 
tion of great actions by a nation, is the dedication of a temple to immortalise 
the character of the hero: and as no difference of opinion exists, as to the 
immense superiority of Lord Nelson, over the multitude of naval beroes 
whose names adorn the British history, he, above all men, has deserved tbe 
noblest tribute that a nation can bestow.— Such being the conviction of my 
mind, I have endeavoured to design a naval temple, commemorative of Nelson, 
and founded on the principles of ancient art. I have adopted a circular open 
temple for many considerations, but above all, because I think it best adapted 
to the site, and calculated to improve the grouping of the ether buildings in 
Trafalgar-square. 

The upper part of the temple and the steps only are exhibited : tbe cry 
and basso relevos want of tine compelled meta omit, as well as the ntur 
of the dome.—The crypt I propose to surround the te ped which 
supports the statue, on which Nelson's motto should be insenbed * the colurans 
of the cry pt to have the names of the ships and the commanders delineated 
on them, and the niches to contain the statues of the commanders who fell 
in the battles; and also paintings of Nelson's arious personal encountera— 
The pedestals which divide the steps are intended to contain the entrances to 
the cry Pt, and the statues of the three seconds m command.—The divisions 
on the frieze to contain, in sculpture, the history of a naval fight: the aschi- 
trave within to contain g procession of naval triumph. and also a lamentation 
for the loss of the hero in the moment of victory. The dome to ‘be painted 
with three stars as an allegory, descriptive of the three great battles, in all 
of which Nelson had triumphed. The centre to be lighted from the crown. 
in imitation of a star, with Nelson’s last glorious eommand, the light from 
which would descend full upon the statue—The capitals of the coluzans are 
com of oak, thistle, and shamrock: and all the moldings and architec 
tural ornaments are taken from parts of naval architecture, as the ornaments 
of the Erectheium were taken from the nautilns.—The design is formed to ad- 
mit of a great fountain to play on the anniversaries of Nols "s birth,—and 
the Rr : and at night the whole building could be iHuminated, 

This is all that would be required in the dedication of the temple of Nelon. 

P.S. The flag ships of the naval crown are intended to represént the nary; 
the commanders to represent the officers of the service ; the sailors who eup- 
port Nelsen's statue, to represent the foremost men; and the naval crown, 
which surmounts the building, is intended as the emblem of power md 
authority, and of the immortality of Nelson. 

MonzL, No. 3, T. Butler.—1n the model which I offer to the consideration 
of the committee, I have laboured to embody those points of character 
which is founded the naval greatness of England, and which in my hum 
opinion, (in whatever way they may be expressed) ought not to be forgotten, 
in association with a monument comsecratod ta the memory of a hero, whos 
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achievements are among the most renowned of the only nation upon earth | Morcover, upon a sphere the figure is thrown out in a manner not to le 


tbat bas claimed and maintained the wide dominion of the scas. 


The extreme elevation of the monument would be 84 feet, and, as materials, 
I propose granite and bronze, as being best adapted to withstand the de- 
teriorating effects of this climate. The statue of Nelson, and the graduated 
shaft upon which it is placed, together with the subordinate figures, and the 
rest of the effective part of the monument in which the story is told, would 


consist of metal ; and the massive base I grose to construct of granite. 
The projected height of the statue of Nelson is 19 feet, that of the figure 
of Britannia 20 fcet, and that of the Sailor of the like dimensions. Britannia 


is represented as resting with her left hand on the anchor, her hope, glory, 
and , and with her right hand she points at once to Nelson, and t 
first word of his ever-memorable signal, “ England expects fevery man to do 
bis duty," which appears inscribed round the column. 

Behind Britannia and above her head waves triumphantly the British Flag, 
by the sailor, in the rear of the monument. This figure of a seaman 

of action, represents the unshrinking front and unquailing heart, 
with which land has ever met her enemies. The top of the column is 
plet of laurel, and on the pannels of the base are inscribed 
Nelson's three Brand Tre Nile- Copenhagen- Trafalgar. The four 
liuns would be of granite, the same material as the base, the whole en- 
circled by a chain cable supported by globes of granite. 
ON maie of the monument is calculated according to the proposed sum, 

In this design, it has been as much as ible my wish to avoid remote 
allegorical allusion, by adhering to an alphabet of symbols, so familiar as to 
be legible to the plainest understanding, and to impart to the whole a naval 
and a British character. It hos also been my study to observe somewhat of 
a pyramidal form, as best calculated to lead the eye upwards to the hero of 

story. 


Monat, No. 62, James Hakewill.—Before attempting to design a Nelson 
memorial adapted to the locality of Trafalgar-square, I have asked myself, 
aod others upon whose judgment I placed reliance, the following questions, 
which, with the replies, I subjoin. E 


Must it not be desirable that the National Gallery be as little masked as 
possible ?—Undoubted]y. . y 

What form of monument would best ensure that object P—A column. 

As there are several points of view from which the monument would be 
seen, what form will give, on so many angles, the best outline P—A column : 
its contour being always the same from whatever point it is viewed, 

Is it correct in principle or feeling that the statue of a subject be placed 
looking down npon royalty, as the statue of Nelson would be, if placed on 
the summit of the column immediately over that of Charles the First P—Cer- 
tainly not. 

Would it not be better, then, to place the statue of the hero on the base of 
the column, following out the example of Sir Christopher Wren ?—I think 
w; for that altitude would allow tbe interesting contemplation of the features 
an rson of the hero, and render a secondary statue unnecessary. The height 
would preserfe it from accidental injury, and the projection of the cornice 
protect it from the weather. 

Of what material would you recommend its construction ?—Of stone; for 
of the tens of thousands of bronze statues which embellished ancient Greece 
and ltaly, AccipxNT alone has preserved to our time scarcely halfa dozen. 
Tbe statues iride: adorned the summits of the colomna of Antonine Ka aa 
jan, are now circulating among the populace of Rome, under the 
degrading iorm Ot Raman aioeehi ; we Laow that that of Henry the Fourth 
from the Pont Neuf, transformed into pieces of two sous and stamped with 
the emblems of rcvolutionory France, forms the common medium of traffic 
of the Parisian vulgar. No memorial intended to convey information to pos- 
terity, should be formed of a valuable and convertible material ;—and, with 
uch examples before him, who will be bold enough to say the Pitts and the 
Foxes, the Wellingtons and Nelsons, of our time, will arrest what seems to 
be the course of nature. 

Upon this basis I have formed my design. . 

** Si quæris descriptionem, aspice.” 

Mop No. 7, and Dzsious Nos. 73 & 74, John Goidicuti, F. R. I. B. 4.— 
Addison, in his work upon medals, produces one of Britannia seated on a 
winged globe, holding in her right hand a Roman standard, (s. P. a.n.) This 
medal was struck in honour of Antoninus Pius, who extended the boundaries 
the Roman province in Britain. 

There is also in Addison’s work a medal of Marcus Aurelius Antoninus, 
successor to A. Pius, representing Italia seated on a celestial globe; for it 
exhibita a section of the zodiac, and is studded with stars, probably struck in 
honour of the Quadi, Parthians, &c. 

standing on spheres, or holding a ball in the palm of 
the hand, are of the most ancient date; perhaps the medal Eternitas struck 
by Ant. Pius, is one of the finest : it represents a matron holding in her right 
hand a globe surmounted by a bird having a radiating crest. 


& 


altitude will be in accordance with the adjacent buildings, and especially the 
National Gallery, which measures 50 feet from the base line to : 
the pediment. The diameter of the monument across the bastions which 
support the allegorical fi measures 40 feet. . 

An elevation such as the advantage of bringing the colossal 
figures fully into view to the pullic eye, and every feature can be traced. 


e apex of 


achieved were it placed upon a column, in which, from the continuity of the 
shaft, and the figure terminating that eontinuity, there is less of attraction 
and imposing grandeur than in a massive globe, a geometrical figure charac- 
teristic of stability and strength ; and therefore, in every respect, if we may 


be porerned by the taste of the Antonini, indicative of victor and peace, 
and of the power of that country whose * flag for a thousan years has 
braved the battle and the breeze." From the National Gallery to the statue 


of King Charles, the ground slopes about 16 feet. It is proposed to lower 
this ground from the National Gallery, to such a level as would give per- 
spective elevation to that building, the Church of St. Martin, and the College 
of Physicians. This would be aecomplished by a terrace on the south side of 
the road skirting the front of the National Gallery, and whìch would be 
carried partially along the cast and west of the square southwards. 
The quadrangle thus leyelled would confer perspective elevation also on the 
monument, and be better adapted to its adjuncts and accessories, The bage 
on which the sphere rests is surmounted by allegorical figures. Fame, Nep- 
tune, Victory, and Bntannia, occupy the eas north, west, and south points 
of the base ; on the lower section of which tablets a pear in these cardinal 
points inscribed with the words Nile, Copenhagen, Trafalgar, and “ England 
expects every man to do his duty." "Thus, beneath Fame, to the east, thc 
Nile; beneath Neptune, to the north, Copenhagen; under Victory, to the 
west, gar; and Britannia, after thc medal or national coin, sits over 
the last words of the hero. Beneath these entablatures the masonry of the 
base indicates stability, and allows the eye to rise gradually, first to the alle- 
gorieal figures, in the midst of which the sphere rests in its own simple 
grandeur, leaving the colossal figure of the hero disengaged and entire. A 
circular arca extends 60 feet from the base, which, being paved and sur- 
rounded by a ballustrade, may serve the purpose of private promenade (o 
view the monument, or be made a permanent sheet of water which the ad- 
jacent mains may supply. This water woukl be in character with the pro- 
fession of Nelson and of his country, giving besides to Trafalgar Square, a 
great degree of municipal comfort; for whether we view this water as sn 
ornament, or physical agent conferring salubrity on the atmosphere of a ci ty, 
there can be but one opinion respecting its adaptation to the design it sur- 
rounds It is proposed to construct the sphere of polished granite or bronze, 
and the whole to be polished to resist the effects iy smoke and atmosphere; 
and that access be had to the interior of the monument, where a chamber 
and other depositories should be constructed, to contain the busts of illus- 
trious persons distinguished by acts of valuur, and where thousands who 
visit this great metropolis may be admitted to inspect the same,—drawn to 
the object by the display of a building of massive grandeur, unique in charac- 
ter, and interesting in effect. 


Mone No. 13, M. L. Watson.—The design is an oblong pedestal snpport- 


| ing a statue of Nelson, and surrounded at the base by allegorical groups «f 


figures. The first group represents a nymph rising from the ocean at the 
command of Neptune, with a wreath of laurel, whilst Britannia directs the 
attention to the hero for whom it is destined. On either side are the victories 
of the Nile and Copenhagen. The fourth group is designed for the victory 
of Trafalgar, with peace and power. The whole subject is raised on a plat- 
form, on the four angles of which are placed the different oceans in which 
Nelson distinguished himself. Throughout the composition I have endea- 
voured to convey boldness, energy and grandeur, and to impress on the mind 
the stirring character of the British navy. My original sketch for this design, 
wil be found among the water-colour drawings, unaltered since the first 
competition. 

The architectural parts of the design are proposed to be executed in granite, 
the sculpture in bronze. Height 120 feet; width 64 feet. 


Mopzz No. 17, Frederick Claudius J. Parkinson,—The height of the obe- 
lisk, with pedestal and substructure to the surface of the ground, to be 145 
feet.—The extreme length of the monument, 120 feet. The height of Nel- 
son to be 12 feet, and the other figures in proportion, as shewn in the model. 
On one side of Nelson stands Britannia; on the other, Victory. In the semi- 
circular recesses are ited the arms of the subdned nations, in comme- 
moration of the victories achieved ; the captives being guarded by the British 
lion.—On the opposite front of the monument, is placed a earcophagus, with 
Angels protecting the tomb of Nelson ; above the sarcophagus are affixed tho 
arms and mantle of the hero.— The sides represent the prows of ships, with 
various other nautical emblems.—The obelisk is surmounted by the shield of 
Britannia and the British ensigns,—Various other emblematical figures and 
trophies are shown in the model, 


The sculpture executed in bronse, will amount to the sum of 16,000 0 0 
The monument, composed of the best granite, will cost 12600 0 0 


£28,600 0 0 


Mops No. 19, William Groves.—In the rudely embodied idea, bearing my 
name, I have endeavoured to place before the noblemen and gentlemen of the 
committee, a composition which should appear at once triumphal and monu- 
mental, and therefore presenting the character which an Englishman attri- 
butes to a sacred edifice—while, from its simplicity of outline it should not 
clash with the surrounding buildings. 

The monument is surmounted by a group representing Strength rearing, 
and Wisdom und Justice supporting The Admiral s Hag. Immediately beneat 
at the angles are the four winds, Zephyrna, Notus, Apeliotes and Boreas, 
with their respective attributes, publishing to the four quarters of the globe, 
the glory of the hero, who stands on an elevated pedestal bencath, in front. 
On Bis nght is Britannia, who has just embossed the name of her favourite 
on her sbield, thus converting it into a Ægis for future war, On his left 18 
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the wingless victory of the Athenian . which I have selected as the most 
applicable to the hero, whom she never quitted.—At the back in the centre, 
15 commerce seated, her right hind resting on a trident, her left on a sphere, 
(indicative of her influence over sea and Jand,) and her foot on a rudder. 
one side of her is the genius of the Torrid Zone, and on the other the genius 
of the Temperate Zone, surrounded by the emblems of commerce, and de- 
positing the produce of their repective climes at her fect. On the pedestals 
at the sides, opose putting the hero's arms, and above them inscribing the 
names of the officers, his companions in victory. In the front and two s'de 
anelsin the base, are reliefs commemorative of his great victories. Copen- 
agen.—Nepture ordering the British Flag to be reared in triumph on the 
ocean, The Nile.—On the left the Nile; behind, the genius of Alexandria 
advancing with extended arms to we'come Britannia, who, accompanied by 
the lion, is standing on the broken and prostrate eagle of France. Trafalgar. 
—A sarcophagus bearing the hero's name; the genius of death about to de- 
posit thereon a wreath of laurels; a weeping warrior is seated at the base of 
the sarcophagus, and at the sides are the flags of France and Spain. Tn the 
ck panel would be particulars of the erection of the monument. On the 
four projecting portions of the base, four lions. The figures to be 15 feet 
high, and executed in bronze; the building in granite, and the total height 
of the monument from the ground line to the top of the flag staff to be 120 
feet. The whole cost would be 30,000/. 


Mope No. 21, Charles Fowler, Architect, and R. W. Sievier, Sculptor.— 
The composition presented by the accompaning model is intended to combiné 
architecture with sculpture; in order to obtain a more striking effect from 
their union, than either is calculated to produce separately: the one by itd 
form and mass being calculated to arrest the attention and make a genera] 
impression, which may be heightened and perfected by the more refined and 
interesting details of the other. With respect to the first it may be observed, 
asthe result of existing instances, that a mere structure cannot properly 
convey the feeling, or produce the effect required in the erection of a monu- 
ment to commemorate any celebrated character or event; whilst, on the 
other hand, a statue or group of sculpture is ineffective for want of mass, 
and distinctness of form and outline: the former is appreciated orily as a dis- 
tant object, and the latter on close inspectlon. The object therefore has 
been to combine the advantages peculiar to cach art, so that the many who 
pass along may be struck with the gencral aspect of the monument; and the 
few who may pause to examine its details, may find their first impressions 
carried forward and perfected by the beauty and significance of its historical 
illustrations. 

With respect to the design now submitted, the endeavour has heen to ren- 
der it characteristic and appropriate ; avoiding plagiarisin, but without affect- 
ing novelty. The rostrated angles of the pedestals and the accompanying 
decorations determine its character ds a naval trophy; whilst the basso re- 
Nevo and other parts of the sculpture plainly tell of the hcro and his achieve- 
ments. ' 

In regard to the structure it will be seen that the bascment ls distinguished 
by plainness and solidity; and It is proposed to be formed entirely of granite 
in very bold masses. The conchant lions on the angular pedestals are to be 
of the same material, but of a different colour. . 

The colossal figures seated against the four fronts of the pedestal represent 
Britannia, Caledonia, llibernia, and Neptune; Britannlá accompanied by 
couchant lions, and Neptune recllning on a sea-horsc, 23 feel in length; 
under which is the entrance to a winding staircase, by which parties can have 
access to the gallery. 

The die of the pedestal contains on its south front an Inscription, briefly 
recording the fame and achievements of Nelson; and on the north front a 
few simple historical facts relating to him, and the erection of the monu- 


On one side is a medallion containing the head of Nelson; In order that 
the lincaments of his countenance might be brought more distinctly within 
view, the statue being so much elevated: and on the other side are his ar- 
morial bearings. 

The central compartment of the elevation has the dado or lower part in- 
scribed with the names and dates of his four principal actions; and in the 
panel over each is a representation in basso relievo of some striking incident 
in each battle: 


First.—Cape St. Vincent. When “on the quarter-deck of an enemy'$ 
first-rate he received the swords of the officers, giving them one by one to 
William Fearney, onc of his old Agamemnon's, who, with the utmost coolness, 
put them under s am,” 

Second.—At the Nile. “ After his wound was dressed he was now left 
alone, when suddenly a ery was heard on the deck that the Orient wason fire. 
In the confusion he found his way up, unassisted and unnoticed; und, to the 
astonishment of every one. appeared on the quarter-deck, where he immedi- 
ately gave orders that boats should be sent to the relief of the enemy." 

Third.—Copenhagen. '* A wafer was given to him; but he ordered a cans 
dle to be brought from the cockpit, and scaled tlie letter with wax, affixing a 
Jarger seal than he ordinarily used. * This,’ said he, ‘is no time to be burried 

informal,’ ” y ! 

ourth.—Trafalgar. ‘‘Tlardy, who was a few steps from him, turnin 
round, saw three men raising him up.—' They have done for me at last, 
Herdy Y gaid he.— I hope not!" cried Hardy. — Yes, ho replied ; * my back- 
bone is shot through." 

The latter occupies the front, sod displays at once the climax of hij 
achi vements, and the termination of his brilliant career. 

The gallery above is supported on cannons, in lieu of the nsual architectnra] 
omelet, ea thy interria in the vafla are eure with bea imd preandes 


instead of rosettes. The railing of the gallery Is composed of decctétions and 
emblems having reference to the object of the monument, thus combining 
ornament with characteristic expression. i 

The upper compartment changes into the circular form, and is more folly 
charged with decoration illustrative of the honours which Nelson achieved. 
The four large wreaths encircling the pedestal contain respectively the naval 
and mtra) crowns, the viscount’s and ducal coronets; beneath which are sus- 
pended the decorations of the four orders conferred upon him by their 
respective sovereigns. i ] 

The frieze of this pedestal is entirely occupied by the heraldic motto, which 
is peculiarly expressive and appropriate. The ornaments surmounting the 
cornice, which are analogous to the Grecian antefixze, are composed of escallop 
shells; and the cupola is to be of copper gilt. AN ' 

The statue of Nelson crowns the whole, and is to be execnted in brome, 
about 16 feet in height. The entire height of the monument, including the 
statue, will be 128 feet from the arca of the square, being 19 feet more than 
the York column. ; ae 

The structure, with all its decorations. and accessories, to be completed in 
the most perfect style for the sum of 25,000/.; and ample security will be 
given for the duc accomplishment of the widertaking for that amount. 


Monet Nb. 29, Patric Park.—Allegory, and particularly the old allegory 
of Neptune, Tritons, nymphs and sea-horses, can only be used in comme- 
morating a man, whose virtues are unknown, or problematical. Ya a monu. 
ment to a man like Nelson, such cannot be tolerated.—The character of man, 
is stamped on his countenance, and proved by his forra.—On this jnst princi- 
ple, which is the vitality of true sculptare, 1 have based this design. 1 illus. 
trate, by form and expression, in single statues and groups, the characteristics 

f Nelson, as thus:—his ardent youth—bis hopeful contest in the West 

ndies—his daring manhood under Sir John Jervis—his heroic at 
the Nile—his picty after that glorious victory—the applause of the world— 
his resolved character at Copenhagen—ltis death at Trafalgar—the sorrow of 
his country.— These characteristics claim our vericration, and sculpture hails 
with enthusiasm a character so congenial to her pure and sublime gesius.— 
The obelisk is used es a sign post to attract attention to the sculyture. 

The height is 95 fect; the statue of Nelsoh M 16 feet; the ithistritve 
Statues are 1] fect; and the groups of the proportlon of 7 feet. AH the 
sculpture to be executed in Ravacclone marble; the obelisk, &c. in freestonc ; 
for 30,0001. 

Mo»zrs No. 32 and 168, S. Manning, Sculptor.—A column representing 
the British state, founded on a rock; on one side of the base Nelson is re- 
ceiving the trident from Neptune, accompanied by other sea divinities; on 
the other, he is dying in the lap of victory. The coluxin is surmounted by a 
figure of peace. 

Statue of Nelson 12 feet, monument 100 fect high. To Ojos in 
bronze, marble, and granite, &c. Probable estimate under 30. : 

Mope No. 37, William Pitts.—Grandeur and simplicity havé been the 
objects of attainment in this model. As a colossal statue he is raised over- 
looking the city which his judgment and valour have preserved, and his 
immortal memory is a glory to its prosperity. s 
.. The statue of Nelson is proposed to be 30 feet, the pedestal and steps about 
60 feet, the entire height af statue, pedestal, and steps, 90 feet. „The statue, 
lions. and subjects, in the panels, to be executed in bronze, the tal and 
steps in solid blocks of granite; to be completed in the best style of art, tor 
the sum of 30,0001. 

Mone No. 38, J. G. Lough.—1In the model I now have the honoar of sub- 
mitting to your Inspection, my great aih has been to render it penfectly sinple, 
and at the same time purely Nelsonic; with this view the fout stiborfinate 
figures I have kept four feet smaller than the statue of Nelson, and Rave so 
interwoven them with the form of the pedestal, that js to say, them 
to the curve of the pedestal, that the eye is carried to Nelson at once. | 
trust you will find that in this design architecture and sculpture are com- 
pletely blended; an effect which could never be uted by a mumber of 
scattered figures; and in the monümentà we have hdiided down to as of the 
best ages of the Egyptians and Greeks, we universally find this poitt has 
been strictly attended to. 

I propose that the monument should stand 40 feet high, the st to 
the hase on which Nelson stands being 24 fect, and Nelson 16feet, whom 
] have represented in a boat cloak, holding n telescope, as eniblemntic of his 
constant Vigilance. l have chosen the above-mentioned height as one at 
which the features of Nelson may be clearly ized, and also as bein, 
peculiarly adapted to the intended site. The four lower 5 ande 
to be 12 feet in length, raised Bh feet from the ground; they are meant to 
represent sailors—and I have adopted the costume at the moment of action, 
it being more sculptural. My idea of a monument being to make tt natipoal 
and intelligible to all classes, | have studiously avoided allegory; T have 
introduced such attributes as 1 thought would not interfere with "the eral 
outline. The two sailors in front are holding flags, supposed to been 
taken in battle; tbo pensive one to the. right ho that of Trafalgar, and 
the one on the left that of the Nile. The bassi relievi on the pedestal are 
intended. to be cut in intagbo in the granite in the Egyptian manner, as my 
great object has been to produce a great whole and to preserve rats 

t 


outline. The whole to be built of granite, except the five f ; 

their attributes, would be ih lona matenals which woo 128 ne, Ll 
time; and with a view to its duration 1 have carefully avoided al! 
ornament and trifiing mouldings; J hare also the introduction 


of fluid thing always guarded ogaipat by the ancients, aa a yrolation of the 
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tows if seulptare.. As it rds the cust, 1 Have confined myself within th 
limits by the poe Nee, pe iin 


Mopex No. 39, E. H. Baily, R, 4.—An obelisk raised to the memory of 
Nelson by his grateful country. Af the base, our great naval commander is 
represented supporting the imperial standard ; on his left stands the genius 
of Britain, hailing with affection the hero of Trafalgar; his attendant, Vic- 
tory, being seated on his right. At the back of the obelisk rests the Nite— 
Neptune with the subordinate deities of the ocean, form a triumpha! proces- 
sion round the rock on which the monument is placed, thereby indicating 
pas victories of Nelson were as extensive as the element on which he 
‘ought. 

The he ght of the monument is intended to be 80 feet; the diameter of the 
steps the same extent, and the height of Nelson to be 9 feet; the other 
figures in proportion asin the sketeh. To exeeute the whole monumegt ia 
Ravacejout marble, (the seme as the areh before Buckingham Palace ix built 
of,) 22,0001. lf executed in bronze, 30,0002, 


Mopr No, 40, E. H. Baily, R. 4.—On four projecting parts of the base 
are four sea-horses, indicative of the element on which the hero's battles 
were fought. On three sides of the base are three colossal emblematical 
figures of the Atlantic, the Mediterranean, the Baltic; and on the fourth, 
that of the genius of Britain. Above these figures are four projecting anti- 
que prows, and still higher, four figures of victory linked hand-in-hand and 
facing the four quarters of the globe. On the summit stands the statue of 
the immortal hero. 


The cost of erecting this monument would be frons 25,0001. to 30,000/., ac- 
cording to the magnitude of the figures. 

Mopgx No, 41, Patrie Park.—1n this design, I devote one group of & 
victorious hero, 20 feet high, in honour of Nelson's deeds, The statue is 30 
feet high; on one side of which, Manhood mourns the death of Nelson; on 
the other, Honour is consoled by the glory and triumphs of Nelson. Executed 
in Bavaecione marble; pedestal, &e., freestone; 30,000/. 


Mopar. No. 46, J. Harrison, of Cheeter.—in designing a memorial tò 
Nelson, I bave at the same time endeavoured to arrange a temple to the 
navy, auftable in its style to the general architecture of Trafalgar-square ; 
and from its mass, or elevation, not appearing to take from the importance of 
the Gallery, or attempting to rival St. Martin's spire. 

In the centre of the interior is erected a colossal statue of Nelson, around 
which are receptacles for the statues ef future naval heroes as they arise. 
The 16 statues under the porticos are of the admirals of England, with the 
panel above each of them filled with basreHef, illustrating the princtpal fea- 
tare of their professional career. The sculptures in the tympanums of the 
pediments, and in the compartments of the base of the obelisk, are intended 
to carry eut a biography of Nelson. And (if the funds permitted) to com- 
piete the design, the metopes in the frieze should be filled with sculpture, 
conveying a history of the navy (after the manner of the Parthenon). The 
whole surmounted by the obelisk, bearing in letters of gold on its imperish- 
able sides to the four winds, the futnre watch-word to naval greatness. Thé 
four eoloseal figures, at the angles of the middle terrace, are symbolical of the 
Nile, Copenhagen, and Trafalgàr subdued, and Thames triumphant. The 
crocodiles and lions are to be fitted up as fountalns, to play on the anniver- 
saries of naval victories, having the name of the victory hung in the panel 
over the four doerways. The space under the terraces are intended as vaults 
for any useful purpose, to be approached by doorways in the breast walls at 
the lower side of the square, which will admit of another flight of steps to 
make up for the dip of the ground. 

The height to the apex of the obclisk is 100 feet; and, consequently, about 
20 feet higher than the centre dome of the Natiorial Gallery. The height of 
the pediments is about 17 fcet lower than that of the gallery; and the 
extreme width, from outside of columns, is about 17 feet wider than the centre 
portico of the gallery. The building, with its relievi's and statues of the 
admirals, it is pro should be executed in one of the approved freestones 
of the country ; the statue of Nelson in marble, and the symbolical figures, 
with the crocodiles and lions, in iron. The cost of the whole will be 50,0007. 
The model is worked to a-fourth of an inob scale. 


MopzL No, 46, Henry Case.—In composing such a monument, to be 
placed in Trafalgar-square, there are many difficulties to be surmounted, in 
addition, to tbat, of doing justice to the achievements of so great a man. 

The large space to be filled, demands considerable extent and importance, 
in the design itself, while the general effect equally requires, that this shall 
be obtained, with as little obstruction as may be possible, to the view of the 
surrounding buildings. These objects combined, seem more easy of attain- 
ment, by adopting, as the characteristic of the design, the and 
towering, rather than the massive and severe, taking care that the solidity 
and repose, so indispensable to ness, be not lost. 

The character of the place, (one of the gayest thoroughfares in London), 
also sn 2 similar design. Art will be more effective when it avails itself 
of feelings already half formed, and strives to direct them to noble ends, than 
when it attempts to force them into other channels :—and in the temple, on 
the mountain, or the sca-shore, a hero’s monument, should induce reflection, 
and impress by solemnity, but in the more busy and crowded parts of a city, 
where a thousand hurry past, for one who stops to thiuk, it should address 
Steel to emulation, at once, without the intervention of thought, possessing 
however, that which shall satisfy the mind of the more attentive beholder. 

Again; the mental. character of the map, guity cannot surely be 
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misplaced, in a “ Memorial of the Achievements” of one whose life was a 
succession of victories. If these ideas be correct, that design will be best 
ada to the circumstances, which is most caleulated, to excite, at a glance, 
in the thoughtless idler, or hurrying man of business, the desire, by a life 
like Nelson's, active and honourable, to win honours like his, from a grateful 
country ;—which by its sculptures and inscriptions, shall tell, to the obser- 
vant, more striking features of his life and character ;—which shall leave on 
the minds of all the impression of a monument appropriate to a naval hero, 
and worthy of a Nelson ;—and shall combine with these qualities, the indis- 
pensable conditions, that it shall assist the effect, of the surrounding build- 
ings, and be in ite dimensions of sufficient importance to occupy the most 
magnificent site in the metropolis. 

This is the arduous task which has been attempted in the design now sub- 
mitted to the committee, and for the accomplishment of which a Corinthian 
column appeared to me to offer the greatest facilities. 


The eoiumn, with its pedestal, stands on a platform of an elevation of 14 
feet 6 inches, at the angles of which are triumphal stele, 5 feet 6 inches in 
diameter, and rising 16 feet from the platform : they support the naval aud mural 
crawns, the ducal and viscounts' coronets, proposed to be in metal gi 

This is placed on a terrace 140 feet square, 8inches higher than the ground 
immediately opposite the centre porticu of the Nationa! Gallery. At cach 
angle of the terrace is a trophy of sea-horses and flags, (proposed to be 
executed in bronzed metal, or black marble,) on a cippus surrounded with 
wreaths, inscribed with the dates of the numerous minor engagements in 
whieh Nelson was concerned; the pedestal of the column being reserved tor 
the great actions. In each front are two jions, flanking a flight of steps 00 
feet wide. The clppi are 12 feet 6 inches in diameter, the lions are 7 feet 
high, frora the b on which they are placed. 

he pedestal of the eolumn js reetangular on plan, its sides slightly in- 
clined and panelled for the fecun of relievi; over which are inscribed the 
names of the victories celebrated and Nelson's fag se St. Vincent, Cap- 
tain ;—Nile, Vanguard ;—Copenhagen, Elephant ,—Trafalgar, Victory : these 
and the other inscriptions, are shown in the perspectlve view, 

The podium of the platform bears on one side, —'* England expocts every 
man to do his duty ;"—on apother,—'' Westminster Abbey or Victory ;"—on 
the thiri,—" I have done my duty, I thank God for it;"—and the fourth is 
reserved for an historical inseription. — — ) 

The column rises over four prows, issuing from a frieze, 3 feet in height, 

emblematie of the sea,) and a plynth bearing the motto, * Palmam Qui 
eruit Ferat.” The base of the column is cabled. Tbe capital was com- 
sed after a minute study of four of the most beautiful capitals Greek and 
Roman art has left us; I have endeavoured to collect their beauties and pro- 
duce a whole more adapted to an isolated position than the ordinary Corin- 
thian capital, and at the same time more easily exeeuted on a large scale. 

Over the column four Tritons support a Tholus, on which stands the statue 
of the hero, 17 feet 6 inches in height; in construction the support of the 
figure is independent of the Tritons. This part forms a lantern of observa- 
tion, and from it the surrounding scenery may be viewed in every direction, 
The figure does not stand on a point, but on a circle whose diameter is more 
than one-third the hetght of the stitue. 

It is proposed that on the south, east, and west of the monument, the site 
should be reduced to a tevol, three feet higher than the ground at its lowest 
part, to form an extended base to the whole monument. This would make 
the levels, which at first appeared a disadvantage, a means of obtaining a 
considerable cífect: on the south there woull be two steps, each | fout 6 
inches in height, broken at proper distances with blocks for candelabra, and 
with a flight of steps in the centre; on the north, a retaining and low para- 
pet wall would place the National Gallery on a terrace; w hile on thc cast 
and west of the monument from an arca 180 feet by 80, a flight of steps 30 
feet wide, would give access to the upper level immediately opposite to each 
of the wing porticoes of that building; producing unity and the idea of pure 
pose ; and the repose on either side would heighten the effect of the monus 
ment. This is illustrated, and its effect shown in the general plan arid pere 
spective view, 3 . co 

If it should be thought desirable, a gallery, G plan and section of whichis 
shown,) for the reception of paintings, models and sculpture, (with a roong 
for a keeper), may be obtained under the platform of the column, The gallery 
would be 12 feet igh, and 16 wide, and havea total extent of 120 fect; larger 
dimensions might obtained, but the keeping the platform within the 
smallest possible limits, seems of paramount importance ; it would be lighted, 
by skylights unseen from without, The entrance to the monument is also 


entirely screened from sight. 

PRINCIPAL DIMENSIONS, Ft. In. 

Height to the upper platform .....secccscsesseeeere 1$ 6 
base of column .,...eeee rns 90 68 

Height of column including base and capital ........ 118 0 
Entire height ...,.. essence heater 207 O 
Entire height of the London Monument ............ 202 0 
Entire height of the Duke of York's Monument .... 137 8 
Diameter of the proposed column ..,.....4 e. 18 0 
Extent of terraces... esee eee seen neenon 0 
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The entire cost of tlie monument, the masonry of granite, and of the best 
workmanship, would be 30,000. It is proposed to introduce gilding in parts, 
as shown in the perspective view. In the drawing l have omitted the vic- 
tories on the prows, as they appeared somewhat to detract from simplicity in 
the design; they are however retained in the model. 

The time and Jabour d bave bestowed on this design, to obviate the objec- 
tions urged against a column as a monument, will I hope, offer sufficient 
apology for tlie length at which 1 have found it necessary to describe it. 


Moner No. 50, Samuel Niron.—In monuments, it appedrs to be extremely 
desirable that the individual in honour of whom it is erected should be con- 


spicugusly pointed out; that his figure should in fact be the monument, and 
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that all else should be merely accessory to that main object. The artist has 
therefore so composed this design, as that the eye shal) almost involuntarily 
fix itself at once upon the statue ; and he has endeavoured to represent the 
hero in that calm and dignified attitude, which appears to be best fitted for 
a monumental structure. 

To denote his country, a group of statues representing Britannia exultingly 
rising from the waves, supported by Freedom and Order, 1s placed in front; 
to mark the scenes of his thumphs, the Atlantic with the Tagus and the Gulf 
of Bothnia, and the Mediterranean with the Nile and the Tiber, enrich either 
side; and, especially to point out that deep sense which he entertained, of 
having been raised by Providence to scourge and to subdue the cnemies of 
his country and of social order, the Fates are represented as weaving the 
tissued thread of his career. The plinth course is proposed to be decorated 
with bassi-relicvi of his achievements. 


MopzL No. 51, Richard Kelsey and Samuel Nixon.—It appearing to be 
very desirable that the monument, and its accessories, should be made to 
appear a component part of the original design for the National Gallery; in 
the general arrangement of the whole area, this object is kept in view, and it 
is proposed that the ground should be excavated to the point of lowest level, 
that the retaining wallon the north side should form one terrace line, and 
the centre be occupied by a wide ascent, or scala regia to the National 
Gallery. 

It is suggested that the steps should be bounded on either side, by a tier 
of colossal lions only, or of monuments to distinguished naval commanders, 
in which colossal lions should bear a prominent part; and it is anticipated 
that such an avenue would not only, in itself, be magnificent, but lead the 
eye gradually forward to rest upon the portico of the Gallery, and bring it 
into the picture. It is proposed that in the centre of this avenue, an 
but exact model of Pompey’s Pillar at Alexandria, should be erected; that 
the statue of Nelson should be placed in front of it, so as to be distinctly 
visible; that his achievements and those of his brother officers should be 
sculptured in basso relievo upon the sub-plinths which support the column ; 
that the pillar should be surmounted either by a Victory or a Britannia; and 
that the whole should be made to form one majestic trophy, in that style of 
simple grandeur which best accords with the character of all great men. 

It is conceived that not only do the simplicity of its composition, the 
gracefulness of its proportion, and the artist-like breadth of its foliage, render 
it peculiarly applicable for such a purposc ; but that the circumstances of his 
first great victory having been achieved almost at its very foot, of his title 
being indissolubly united with Egypt, of the familiar acquaintance which 
ruariners of all European nations have with it, and of the facility with which 
they might recognize and hail it as an old friend; appear to point it out as 
more appropriate fora memorial of ** Nelson of the Nile," than any other 
example of ancient art, or any column composed by a modern architect could 
possibly be. ` 

Desiens Nos. 57 and 60, Walter L. B. Granville.—The triumphal column 
I propose as a memorial to Nelson is of the Corinthian order, after the an- 
cient remains of the Temple of Jupiter Stator at Rome, which Palladio con- 
sidered to be superior to any work he had ever seen, and anterior to the 
temple of Mars Ultor. It rises on a sub-basement to the height of 218 feet, 
including the statue." 


The entire shaft is of cast-iron, composcd of 26 courses of a proper thick- 
ness, and 111 ft. 3 in. high. [t rests on a square pedestal, the die of which 
is 23 feet wide and 19 feet high; and this again upon an octagonal sub-base- 
ment, 19 feet above the ground, covering an area of ncarly 32,000 square feet. 
The base of the shaft and the capita) are cast in brass. The former is 6 ft 9in. 
high, the latter, 14 ft. 9 in. From the top of the capital, a round pedestal 
15 feet high, made of cast-irun, and ornamented with brass festoons, su porte 
the statue of Britannia Tonans standing on a globe, hurling the thunder-bolts 
as emblems of naval power with her right hand, and holding in her left band 
the sceptre of the sea. This figure, typical of the pre-eminence of Great 
Britan on the ocean, has been deemed a moure appropriate termination to a 
lofty column raised to the glory uf the first naval commander that ever lived, 
than the statue of the hero himself, whose lineaments could not be perceived 
at such an elevation. It was consequently substituted for the Jatter. It will 
be 25 feet high, and it is proposed to make it of cast-iron gilt, or of yellow 
bronze, like some of thc most recent monuments erected on the continent. 

The pedestal of the column, 36 feet in height, is of masonry and solid stone, 
cased in by statuary marble; of the latter materia] are the four sides of the 
die, at the angles of which four colossal cariatids, in marble, stand to support 
the massive cornice and ornaments of the pedestal. They represent, by 
appropriate emblems, the figures of Spain and Denmark weeping over the 
defeat of their navics, and of the genius of Cape St. Vincent and of the Nile, 
as witnesses of the two great naval fights bearing those names. Resting on 
each angle of the cornice of the pedestal is an ancient rostrum, to give 
character to this great nnval column, and ricb hanging festoons link the es 
rostra together ; all which ornaments are to te of brass. On the south face 
of the die tlie hero himse)f, seated in the triumphal chair of state, holding 
the truncheon of command, and having just received from his country the 
imperishable laurel, occupies the centre. He is clad in classical costume, and 
by the well-known lineaments of his countenance, carefully preserved by the 
sculptor, and placed within reach of the eye, will remind the beholder of the 
cherished object of this monument. On the broad plinth of the pedestal, 
however, and within a wreath supported by Victories, the name of Nelson is 
inscribed. The east and west faccs of the die will represent, in alto relievo, 
the battles of the Nile and Copenhagen; while on that cf the north side, over 
the entrance door, the closing scene of Nelson's immortal career, will present 
its naked and impressive truth to the multitude that daily es in front of 
the National Gallery. The sub-basement, of an octagonal form, is enriched 


with 24 projected blocks close lo the ground, intended to serve as plinths, to 
receive, hereafter, the statues of those naval commanders who most distin- 
guished themselves during the last protracted war; or short tals, with 
the colossal busts only of such commanders, might be substituted for the 
tween each statue on the 


onal su t 
offers four spacious rooms 4] by 25 feet each, and 19 feet high (besides smaBer 
or 


beginning at the base of the shaft, rises spirally to the height of 62 feet, de- 
* : 


eloping a superficial length of 724 feet of cast-iron bas-relicfs, 
the Fasti of Nelson, and those of the naval history of Great Britain connected 


The 
l as to form a gall 
the usual unsightly Ss pendage to rni 


be lighted by loop-holes, or soupirails, placed in diflerent parts of the spiral 
band as well as among the flutings. e great entrance door, at tbe north 
side of the octagonal sub-basement, will be seven feet high by three feet and 
a half wide; and will afford immediate access to the staircase, through a 
spacious waiting-room. 

To this description I have only to add that I have selected. iron as the ma- 
terial for my column, because it is the emblem of strength— because it may 
be supposed to proceed from the iron cannon captured by the hero to whom 
the column is erected —because it is not only the most abundant metal found 
in Great Britain, but also that in the working of which the English has ont- 
stripped every other .nation—lastly, because the use of iron for so gigantic a 
structure, offers the cbaracter of originality, and the more important quality 
of economy. The Prussian and the French governments have felt the treth 
of this, and while the former raises pyramids and obelisks in cast iron, the 
latter is now occupied in erecting colossal fountains in the Place de le Conr- 
corde, with the figures made of cast iron, 

Since my first proposition of a cast iron column, objections have been started 
against the employment of that material, on the first, of ita being 
an easily oxydizable nature; second, of its being likely to be 
damaged by lightning. The latter ground, 1 am happy to state, is à 
‘by some of the first philosophers in this country, who have been cossuked 
on the subject, to be purely imaginary. On the contrary, as the iron shaft 
from its apex will be continuous down to the ground,—should tbe electrical 
fluid be at all attracted by the column, the fluid will be transmitted, as im the 
case of the ordinary protecting rod on the top of houses, to the earth, aad 
there dispersed in silence. As to the first ground of objection, that of the 
easily oxydizable nature of iron, it is happily done away with by the most 
recent discoveries of chemistry. Many are the processes now in use for pro- 
tecting the surface of iron in the most effectual manner; and without eater- 
ing into the most scientific of these manipulations, it may be stated that the 
preparation employed by the Prussians in all their public monuments of cast 
iron, has hitherto preserved them most completely. 


RECATITULATION OF THE SEVERAL MEASUREMENTS OF THE NELSON COLUMX. 


Feet. In. 

Sub-basement ............ s... 19 0 
Pedestal............eesees ew6e5. 36 0 
CFs 55 Has DARN e weaves ERE TATE 6 9 
Shaft, cic0ceecewssescwsaceccicesaees n! 3 
Capital ccscececccecccercccceevess 14 9 
Meta siiiecee coesdese’ e 15 0 
Statue with the globe..........5... 25 0 
Total 217 9 


ESTIMATE. 


I: was proposed to erect the former column for the sum of 25,0001. ; but in 
consequence of the increased quantity of sculptured matble in the pedestal, 
and E EE QR of the sub-basement in the present cohunn, the sum re quired 
wi +5008. 


COMPARATIVE ALTITUDE OF TEN TRIUMPHAL COLUNNS IN EUROPE, 
INCLUDING THE INTENDED ONE TO NELSON. 


Feet. In. 
1. Duke of York (London) keisers .... 123 6 
2. Earl Grey's Column (Newcastle) .... 134 0 
3. Place Vendome (Paris).............. 136 0 
4. Alexander Column (St. Petersburg) .. 144 0 
5. Trajan Column (Rome) . eO. 145 0 
6. Colonne de Juillet (Paris)............ 148 6 
7. Antonine Column (Rome)............ 150 0 
8. Melville Column (Edinburgh)........ 150 5 
9. Cit Monument (Louden) eese. 202 0 
10. Nelson Memorial (London).......... 217 8 


Destan No. 64, Thomas Bellamy.—The erection of a memorial to tbe 
hero of Trafalgar being at length determined upon, the country will doubtless 
ere long be enabled to look upon a monument worthy alike of Nelson and of 
the arts; and honourable to that national feeling which, after the lapse of 33 
years, is now awakened to record imperishably his brilliant exploits. 


` 
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The colmnnar form from the time of Duillius (the first naval hero to whom 
the Romans decreed a monument), through those of Trajan and Antonine 
down to our own day, has generally been adopted whenever a monument has 
been required of colossal dimensions, and is consequently most favourably 
associated in the public mind; but, notwithstanding this association, and the 
intrinsic beauty of the column when of good proportion, its fitness is ques- 
tionable when applied as the isolated pedestal of a statue. 

The proximity of Trafalgar-aquare to the York column renders it highly 
important that any monument to be erected there, should be essentially dis- 
tinctive in design from that monument. That monotony may be avoided, 
and something new in art produced. 

Moch has been said on the injurious effect which any object erected near 
the National Gallery would hsve upon that edifice, if the parts of which that 
object might be composed were to be larger than those of the Gallery itself, 
but this could only apply if the parts of the Gallery possessed magnitude, or 
approximated to that quality, which is clearly not the case. Its facade would 
in trnth be benefitted by any monumental object that should present a marked 
contrast to it in scale and character. 

The simple form of the obelisk when magnitude is taken into account, 
renders it, next to the pyramid, perhaps the most imposing of all forms; and 
it would be difficult to point out a situation better suited for its adoption 
than Trafalgar-square, where contrast with existing forms, masses and ma- 
terials is most necessary. 

The obelisk of the accompanying design is 98 feet high, and 12 feet square 
at its base, being larger than that before the Lateran church at Rome. The 


author ha) conceived the idea of procuring it of one block from the granite 
quarries of Hifyter, but the funds announced as available for the memorial 
are too limited to allow of more than mention being made of the idea. The 


memory of Nelson would perhaps not be unfitly recorded by a form which 
had its origin on the banks of that far-famed river, at the mouth of which he 
won one of the brightest of his laurels The tridents, ships, and victories on 
the Lases of the obelisk, and on the obelisk itself. are sunk below the surface 
of the granite, as are also the words—Nile,—Copenbagen,—?rafaigar,—and, 
the signal to the fleet on the day of the last quoted battle, ‘‘ England expects 
every man to do his duty ;" with which each face of the uppermost base of 
the obelisk is respectively charged. This design might be executed for 28,0001. 


Dzsiex No. 67, George Foggo.—Round the mainmast of a man-of-war are 
piled trophies of Nelson's valour—mute ponderous cannon, silent musketry, 
&e. In front the hero receives additional tokens of success—tbe swords and 
banmers of humbled France and Spain; hut beneath, in the base of the monu- 
ment, a bas-relief, in form of a ship’s hull, represents the Conqueror of Tra- 
falgar death-struck—passing to immortality. The word “ Victory” inscribed 
over the scene of triumph, and against that of death “ Westminster Abbey,” 
remind us of his vigorous—almost prophetic—eloquence and enthusiasm. 
At the mast-head (decorated with three crowns of sea-weed) a British Tar 
proclaims the glorious victory. On either side is seen a figure in action, 
intended to represent some renowned companion of Nelson's prowess; and 
reliefs of the Nile and Copenhagen will complete the exterior. 

The ornaments consist entirely of objects obtainable at sea, and character- 
istic of our Davy and its illustrious r, who dared beyond the rules of art. 

zta that savour of preparation, and partake not of enthusiastic impulse, 
and likewise the mystic visious of antiquity, have been discarded for the more 
terrible features of modern warfare. 

The interior of the basement will afford well-lighted space for fifteen or 
twenty bas-reliefs or pictures, commemorative of our navy's gallantry. 

Tbe beight proposed is about 160 feet, which from its prominent position, 
and the effect of perapective, will appear lofty among surrounding objects; 
the principal figures about 12 feet. At that proportion the monument can be 
well executed in stone far more durable than Italian marble, under 25,0001. 
A real mast of a line-of-battle ship would be most suitable for the upper shaft, 
and bronse may with propriety be applied to various decorations. 

DzsroN No. 68, Car! Toftie.—The colossal statue of the hero (27 feet 9 
inches), is placed on the apex of the column, which signifies Britain, and is 
supported by England, Scotland and Ireland, represented by the three coun- 
terforts, carrying their respective genius (with appropriate emblems, the 
Rose, Thistle and S. k) in inclined position, contemplating the great 
services of Lord Nelson. The divided composition i» redeemed or brought 
to uaity below the basement by the three steps or gradius. The platform 
with the three second counterforts, supporting the lions as symbols of 
strength and power, comes next; below these the steps are spreading to an 
amazing circular extent, according to the immensity of British connexion and 
influence, as likewise the great firmness of the united kingdoms. Underneath 


oue of the lions is the entrance to a circular gallery, decorated with naval - 


trophies, connected with the spiral staircase, which by 320 steps brings the 
visitor on the baleony to enjoy a cent prospect. The whale height 
from the pavement to the top of the statue is 217 fect 3 inches. All the 
sculptures of Scotch granite. Erected of granite and Portland stone, esti- 
mate, 28,0007. ; and entirely of Aberdeen granite, 40,0007. 


Desion No. 72, Thomas Bellamy.—-The design consists of a platform 150 
feet square, charged at the angles with marine and naval emblems; the base 
vf the pedestal is sculptured with colossal models of first rates and victories, 
am] bears the following inscription ranging round its four faces :— 

TO ADMIRAL HORATIO VISOOUST NELSON, DURE OF BRONTE, 
This memorial is erected by public subscription, 
A. D. MPCOCXXIIX., 
Thirty-four years after hia death, to commemorate his unparalleled achievements, 


The plinth bears the names af Nelson's three great victories, Nile—Copen- 
hagen—Trafalgar—and the memorable signal to the fleet, ** England expects 
every man to do his duty."—The circular portions of the pedestal are sculp- 
tured with a dance of Tritons and dolphins. oaken bands, prows of ships, 
shells of the nautilus, and with the palm.—This design might be executed fr 

Destan No. 89, Frederick Claudius J. Parkinson.—A triumphal archway 
100 feet square, enclosing a circular temple formed of 12 Corinthian columns 
supporting a richly panelled dome; under the centre of which is placed the 
statue of Nelson, with various emblematical figures. 

The height of the building to be 70 feet. The length of each front in- 
cluding the steps and landings, 140 feet. 

The cost of the building would be 18,3004. The statue and emblematical 
figures would not exceed the amount of 8,000/. 


Dszs10Ns Nos. 90 and 91, Richard Kelrey.—Agreeing with Mr. Nixou that, 
if a column be deemed an inappropriate memorial of Nelson, there is but one 
other kind of monument which, under the circumstances of the proposed site 
and the money to be expended upon it, can well be considered applicable to the 
purpose; the artist has, in both his sculptural designs, made the statue the 
most conspicuous feature. In one composition it has been his object to place 
before posterity all the distinguishing characteristics of the man and the 
hero; and to render it fitted to illustrate the poet’s idea, “ This story shall 
the good man teach his sen.” 


It is proposed that each face of the basis shall significantly teach one 
great lesson. In this clevation, bis mercy is chiedy shewn. The inscribed 
quotations of his own words, * May humanity, after victory, be the predo- 
minant characteristic of the British fleet," and ** The moment an enemy sub- 
mits, from that moment I become his protector," breathe that lic feeling. 
The sculptured group of a beautiful female pleading for a fallen warrior, 
reiterates the charge: and it is impressed more deeply by the basso-relievo of 
the wounded Nelson rushing from a bed of angu io save his drowning 
enemies. 

On the remaining sides it is proposed, in like manner, to depict his courage, 
his perseverance, and his integrity. 

In the other design, the proportions of the masonry are altered, and the 
groups at the foot of the centre block are intended to point out the immediate 
results of his exertions ; as, the projection of the East and West Indies, the 
saving of Eg: pt and the Turkish empire, the general assistance of Europe, 
the dissolution of the Northern Confederacy, the exaltation of the British 
empire, and the humiliation of our enemies. 

bassi-relievi in this front include theincidents of his death, his funeral, 
and the general regret; which is also further shown by the mourning figures 
in the centre. 

The drawing of Pompey's pillar is merely intended to show the effect of 
placing the statue of Nelson on the summit. The substructure is also altered, 
and the revolutionary dragon writhing under its deadly wounds is intended 
to point out the attainment of the great object of his life. 

In the three sculptural designs, the statue being considered as distinctly 
the chief feature, all else, however colossal it may be in itself, is kept sub- 
ordinate and unobtrusive. It is anticipated that, from a distant point of 
view, the mere mass of each would be perfectly expressive of that strength 
and simplicity of character which marked the man; tbat, on a nearer ap- 
proach, the groups and statues would detach themselves and attract atten- 
tion; and that, upon closer inspection of bassi-relievi, composed in the quiet 
but expressive style of Grecian art, the interest woukl be fully kept up, and 
all the beautiful lessons of his life form a pictorial history, at once adapted 
to impress the uneducated and to gratify the most refined. The artists who 
submit them beg very respectfully to remark, that they are only sent in as 
sketches; they feel them to be capable of many and ga improvements, 
and regret that time has not admitted of more than one being modelled ; but 
should the leading idea of the composition point out either of them as adapted 
for the monument in memorial of Nelson, it would give them the greatest 
pleasure so to improve it, as to be creditable to themselves and to their coun- 
try.—With respect to the scale upon which they should be erected, that must 
much depend upon the money which will be really applicable to the purpose, 
but they conceive that the statues should be about 30 feet in height. 

Samuel Nixon proposes that as to his design the statue of Nelson should 
be in bronze, the masonry in granite, and the accessory sculpture in the best 
of our native stone. c 

Richard Kelsey proposes that no portion of his designs should be in bronze, 
but that the finest grained granite should be used in all the colossal work and 
the reliefs, but thinks it may be necessary to adopt other material for the 
main groups of statues. g 

Richard Kelsey would wish the model of Pompey's pillar to be ten feet in 
diameter, and has no doubt of being able to give the shaft the appearance of 
being hewn out of one stone, and thus to obtain all that imposing cffect 
which appertains to monolithal monuments. 


Dzsien No. 97, James Henry Nixon.—This design is a monument of 
colossal dimensions calculated for duration, in which the form is simple, the 
material imperishable. The statue of Nelson in a calm and dignified attitude, 
is intended to be 30 feet in height ; and being placed on an elevated pedestal 
and basement, would prove a commanding object from Parliament-street, 
shewing the figure distinct from the surrounding buildings; and not so high, 
but from its colossal size, the features would be plainly distinguishable when 
viewed from below: the total height of the monument to the top of the 
figure, would be 90 feet. On the basement is intended to be sculptured in 
bas-relief, a representation of the most remarkable actions; showing the 


i. 


The templi is divided by ornamental pilasters into four compartments : the 
one towards the south being left open, affords an ample view of the statue, 
which is placed on a pedestal in the middle of the building, and receives a 
direet light from the centre of the dome—for this purpose covered with stout 
glass; the other three compartments are closed up with bas-reliefs of his 
principal victories.—A faithful resemblance of the heroie victor would thus 
e handed down unimpaired to posterity, enshrined within those glorious 
ochieyementa, which shed lustre on the annals of our country, and immortalize 
is name. 

The height of the monument ts 60 feet, that of the statue 15 feet. 

The entire work can be executed 1n the most perfect and elaborate manner 
for the sum specified, in the following materials.—the base of grey granite, 
the temple of Anglesea marble, the statue and bas-reliefs of statuary marble, 
the lions of red granite, and the trophies of bronse. 

DxzsiaN No. 134, Thomas H. Lewis,.—The design consists of an enriched 
octangular obelisk 150 feet high, surmounted by a figure of Britannia, and 
having a statue of Nelson 12 feet high, on a pedestal about 30 feet from the 
ground. Das-reliefs of his victories adorn the feces of the obelisk, which 
rises from a double platform occupying the centre of the given space. 


Dunston No. 144, J. Taylor, jun.—A triumphal pillar 172 feet high, sur- 
mounted with a statue of Nelson, 18 feet high, ascended by a spiral staircase 
inside, having a gallery on the top sank out of the capital of the column, and 
a short ratling almost imperceptible. 

On the front of the pedestal the hero is represented as falling, while defend- 
ing Britain, who is seated on the column above; victory descends and sustains 
him in death, while he grasps to the last moment the standard of h s country. 
A British vessel is seen in the back-pround, and on that side the column a 
weeping willow is introduced, referring to the universal feeling which de- 
plored the loss of this greatest of all naval commanders. 


The figures in the fore-ground are entire, the back-ground in bold relief. 
_ On the other threo sides of the pedestal may be Tepresented the three prin- 
cipal nayal actions in wkich he was engaged. 
N. B. It is submitted, that a sculptural group, commemorating Nelson, 
should represent his dying moments, as he expired in action, and in the midst 
of the greatest of all his victorious naval engagements. 


With a Wellington, and other heroes who have survived the conflicts in 
which they were engaged, an animated statue alone is appropriate; not equally 
so with those who fell in action, which event it is considered should stand 
recorded as well as their bravery and prowess. 


Dxeicw No. 148, €. B. Moore.—In designing the memorial, attention 
ought to bo directed to the period at which it is proposed to erect it. In the 
excitement of victory, trophies are allowable; but after twenty-four years of 
peace, to revive the exultation of triumph, would be unworthy the generosity 
of a great civilized Christian nation. The ancients never restored their tro- 
phies, when destroyed by time or accident, considering that old enmities 
ought not to be perpetuated. The present memorial should be rather a testi- 
monial of gratitude, to one who died to obtain an honourable peace, than a 
record of national glory; and all allusions to victories should be introduced 
as illustrations of the actions of the hero, and not as triumphant emblems. 
Under this train of feeling, this design has been composed. 

, The éubjects of the bassi relievi have been selected to illustrate the various 
virtues of Nelson,—No. 1, Duty : Nelson proceeding to his vessel during a 
sturm near the Goodwin Sands. 2, Intrepidity : Cape St. Vincent: Nelson 
boarding the San Joseph.—3, Mercy: the Nile: Nelson saving the enemy 
from drowning,—4, Piety : the Nile: Nelson and his sailors returning thanks 
to the Deity after the battle.—5, Justice: Nelson in the Senate claiming at- 
tention to the services of his compatriots.—6, Magnanimity : Copenhagen : 
Nelson rendering justice to the brave defence of the Danes.—7, Solicitude : 
Nelson, on his arrival in England, visiting his wounded seamen.—8, Heroism : 
Trafalgar: the death of Nelson. 

Above the bassi relicvi are medallions of George HI., George IV., and 
William IV., the sovereigns he was fhonoured by ; and Victoria L, marking 
the reign in which the memorial isereeted. At the angles are lions and boys 
denoting courage combined with gentleness. The statue of Nelson is in front 
of a pillar, supporting the heraldic banners of England, Scotland, Ireland, and 
Wales; and terminated by an angel bearing the olive-branch of peace, em- 
blematical of the end for which he struggled and fell; for if any man eould 
say with truth he fought for peace, —it was Nelson. 

Dxstow No. 150, Thomas Mowle.—'This design, presenting a unioh of 
architecture and sculpture, sufficiently announces its destination by its leading 
forms. The statue of Lord Nelson is represented on an enriched pedestal: 
which, with the basement and its graduated foundation, makes the total 
height of the monument 65 feet. Its greatest diameter is 140 feet. 

Nelson, the principal object, is intended to be represented at the moment 
of perceiving a decided advantage obtained over the enemy. The admiral ts 
attended by a captain, and near him is a boatswain, ready to communicate 
orders, Without diminishing the importance of the principal figure, this 
group would show the different grades of the navy, and form a just tribute to 
their succesaful co-operation. 

The figure of Lord Nelson, 15 feet in height, might easily be discerned 
from thc extremities of tbe large square in which the monument is required 
to form the centre object. To place a lofty column in such a situation is ob- 
ectionable in point of taste, as its height would overpower the facade of tha 

uilding erected as a National Gallery, in frontof which the monument of 
Nelson la intended to be Dre That building presenting & lengthened ele- 
vation eek architecture, this design is uada, wish Corresponding vefarcuce 
to its proscribed site, i : 
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The pedestal bears, on ite principal front, a bas-relief of King George INI. 
receiving the Admiral as Viscount Nelson—a title granted to the brave sen- 
man, in 1801, for his services în the Bakic ; together with the 
motto—“ Palam qui mersit ferat.” On the reverse of the pedestal is in. 
tended a bas-relief representation of the public funeral deereed to Melson ; 
the car bearing his body, spproaching St. Pacl’s; und with the inscription of 
his last words—* England expects every min to do his duty.” 

Between these bas-reliefa, on one side, is intended @ be placed the arms of 
Nelson of Burnhamthorp, with the crest of his family; on the other side, the 
heraldie augmentations, as Lord Viscount Nelson, K.B., Duke of Bronte in 
Sicily, Knight of Saint Ferdinand, &c. &c. &c., badges of military honour. 

The basement of the pedestal ie square, having upon its angles masíve 
naval trophies of victory over the Freneh, the Dutch, the and the 
Danes. To give breadth and quantity to the design, correspondent with the 
very for which the monument is required, the basement is er- 
tended on its western and eastern sides by an architectural elevation, ter- 
minated by rostral columns, each of which is surmounted by a classical figure 
of victory, making & height of 45 feet: the lower part of the shafts of these 
columns is environed by boarding-pikes used in the navy: The whole base- 
ment, divided into three compartments, is enriched with scalpture in bes-re- 
Hef, representing the consequences of the battles of the Nile, Copenhagen, and 
Trafalgar: dismantled ships of war, prizes from the enemy, are shown oa 
their way to British ports. 

The monument is intended to be placed within an enriched enclomure, 
elliptical on its ground pian, and 140 fest in length, rising to the height of 
about 0 feet. A part only of this inclosure is shown in tbe architectural ele- 
vation, as it was deemed necessery to exhibit the graduated and broad founda- 
tion of the basement, which could not actually be seen in & general view. 
The pedestals on the enclosure are surmounted hy female figures, beario 
alternately palm branches, naval crowns, laurel wreaths, and the faner 
torth. The fronts pf the pedestals to be charged with emblems of the sea, 
and the trophies between them to record separately the successive victories 
in which the gallant Nelson was engaged. 

Including the ornamental decoration, the author of this design feels coo- 


vinced that, ander carefal ent, the whole may be carried into exe- 
cution (in Portland stone) with the means proposed, viz. 30,9002, 

Desron No. 160, Thomas Bellamy.—It a proposed by this d to form 
à semi-circular platform in the centre of Trafalgar-square, elevated one 


above the paving of the road next the National Gallery, and continued of the 
same level to the line of g connecting the Btrand with street, 
along which line it acquires a height which 1s ascended to by steps. This 
platform is enclosed by a metal ralis ng, except at the steps and AN Sai the 
National Gallery, are reserved as approaches to fhe platform and 
monument, i 

The base of the monument is circular, 100 fect in diameter, having six 
radial blocks sustaining colossal couchant and dormant lions, significant of 
the result to which the achievements of Nelson mainly contributed. The 
pedestal which rises from this base is also circular, having three radial masses 
sustaining eotosaat seated figures, personifiestions of the Nile, C en, 
and Trafalgar, his three great victories, over whieh are characteristic ies 
fn bronze. The three intermediate faces of the pedestal are each charged 
with an alto-relievo illustration of some striking incident in each of the sald 
battles. The three minor pedestals bearing sen-horses are charged with the 
names of the most im of Nelson's lesser victories, The cohnenay por- 
tion of the pedestal is 12 feet in ainmeter, and has a wide query sa el 
by corbals decorated with Tritons, underneath which in relief is the motto, 
*"Palmam qui meruit ferat." The terminating portion of the 1 is 
encircled by an arrangement of tridents and festoons of laurel, and a pal- 
mated c . A naval crown reccives the statue of the hero 16 feet high. 
The whole height of the structure from the paving to the top of the statue is 
153 feet. The material of the substructure is proposed to be of granite; that 
of the superstructure free-stone, well selected as to durability and colour. 
The parts proposed to be of bronze are distingulshed by its colour. 


a 


REPORT ON STEAM VESSEL AOCIDENTS. 


Tus report is one of the most laborious compilations which has yet 
been submitted to the public, and its authors have exhibited great 
research in the extent and objects of their inquiries. Government 
commissions have frequently been complained of as uncalled-for jobs ; 
bat the parties to this nt affair seem to have exerted themselves 
to show, that theirs was not a subject with which you might go from 
Dan to Beersheba and find all barren. It appears to be a kind of 
encyclopedia, pointing out not only what ought to be done, but also 
what ought not to be done, what has not been done, end what never 
will be done. We had thought, in fact, and expressed ourselves to 
that effect at 91 of our present volume, that this very inquiry 
was totally uricalled for, and aithongh we have read this mary 
report with great attention, we cannot but remain of the same opinion 
still. In the absence of statistical data, we might have expressed 
ourselves with some diffidence, but with the documents now before us 


ed feal perfectly assured of the justice of the opinions we then enters 
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gallant conduct which ever marked the daring career of the illustrious hero. 
On the four projecting blocks of the basement are represented emblematical 
fgures of those virtues which Nelson is acknowledged to have possessed in 
an iminent degree,—Coitrage and Merey, Fortitude and Justice, The whole 
of this design, carefully executed in red and white granite, ean be erected for 
the sum proposed by the hónourable committee. 


Desian No. 110, R. E. Garey.—A partially enctobed colin, surmounted 
hy a static, with a mausoleum interior; altogether forming a sculptural 
architective monumehtal pile, commemorative of the hero. Height 176 feet. 


Bencath the. azure vault of natuye’a vast architrgtive dome, of collossean 
form, (visible to myriads of lesser breathing mortals, scattered around o'er 
hill and dale,) stands thé sculptured representative to unborn ages of the 

rson,—the most glorious of the greatest maritime nation’s naval heroes, 

elson. Tie statue. with naval trophies, surmounts a cohimn, around which 
twirl antagonist dolphins, emblematic of sea war. . aa 

Beneath & gallery are embodied a series of four allegoric bas-relievoes, 
hypothetical of the hero's altributes, enterprise, valour, Victory, and 1m- 


rtality. , 

enteririse. a youth of fiery mien, With heart swollen with enthusiasm, 
aver-canopied by the perils of stormy danger ; he secs, thrungh the vista of 
breaking thimder-clouds, starry mays encircling the hero’s wreath of laurell'd 

lory; emulations incentive : with cager haste to win the prize he throws off 
che habiliments of inglorious inactivity, and, with heroism armed, dashes to 
the immortal goal, in vain &ithheld by the syreny, Luxury, Effeminacy, and 
Fear. 

Valour, with destructive weapon, rushes to tlie pinnacle of pop lh roek, 
followed by his brave compeera with vietory's pennon stresming; 4 J 
energy heroic, they en: witb invasion's monster and. its nsurping legion, 
—ecaitering pith destruction the foe to oblivious death and darkness. 

Victory.— The conquering victor, lion-skin habilimented sits on the throne 
of conquest, crowned with laurel by radiant glory and the sire renown, in 
whose historic tome the hero's achievement stands recorded: amid captured 
prizes, that lay scattered at the hero's feet, the captive leaders of the foc 

n bended knee, deliver to the cqnqucror thqir inglorious arms; whilst, 
with soaring fight aloft, on wings of swiftness, Fame with trumpet blast to 
the world the victor's triumph proclaims. 

Immortality. —The hero's Bast. laurel wreathed, rests on fame's pedestal in 
glory's altar, crishrined; lighted by the censor light of imperishable immor- 
tality ; thus, through ‘the darkness of ‘obscarity, and tbr ah time, his 
Fa endent fame is rendered manifest to man, woman, and infancy; who 
approach the altar with their choicest gifts as offerings, dedicative to the 
hero's memory; the man with implements laboral ; the woman with sweet 
fruits; and infancy with lovely flówers and gentle inhocence; whilst, with 
united voice, Europe, ‘Asia, 
greaincss. 


a ‘series of bas-relieydes, illustrative of the memorable events that 
occurred during the hero's victgrivus achievements; the battles of St. Vin- 
cent, the Nile, Copenhagen, and Trafalgar. 


Between the lower bas-relievoes are placed petsotifiextions of Génlus, | 


Fame, Victory, nd the Ser. 


The structure at various parts is grueed with naval trophies and emblema- i 


tic deviees of the sea and war, , . : ji 

Fiom four double flights of sie a circular collonade is approached, in 
which are arches; thus, through their gates is viewed the interior, à mauso- 
um. — NU "-— 

Benébfb fanie’s moritimentn] phe, as by a nation's joint acclaim ‘enshrined, 
on pedestal the sculptured sea hero liés in sdpulchral rests though mantled in 
death's pall, he is wreathed with fame's laurel glory; lavéd in tlie gorgeous 
golden rays of day's effulgent orb, or bathed in the silvery gleam of the gen- 
tle, calm, sepulcbral beams of E Silent quen of nigbt. 

Over the Foni arch is placéd the Nelsoh heraldic arms. 

Surmountiog pedestals (at the Summit of four semi-fights of 'stéps) are 
placed seulptur ipe of Raval ebsracters, engaged in the various occupa- 
trons on board a Briti ahi p of war; thus,, steering the abip, taking the ob- 
servation, weighing the anchor, and firing the gun. 

Around the structure are placed 8 Bntigh lors on pedes{als.—The object 
ot the erection of the galleries ls to afford a near inspection of the sculptures. 
—The entrance to the galleries staircase ts by à door in the side of one of the 
urchways.—The monument to be encircled by an ornamental stone prome- 
nade : and the whole enclosed witb an iron palisade and gas lamps of a navál 

engr. 

Desian No. 117, James Thrupp.—Britannia's great naval hero, and the 
Wpholder of her maritime supremacy, receiving from his country the laurel 
crown, and from the nations, whose fleets were sn by his genius and 
daring, tokens of their submission, is the idea intended to be expressed in 
this design. 


A few words jn explanation, and more particularly of the emblematical | 


representations of France, Spdin and Denmark, may not perhaps be deemed 


subject seems to require that they should be represented as warriors. 
The act of lowering their baüners has been chosen, as being the actüal mode 
of expressing ‘submission adopted in navál warfare; and also hecause it 
neither implies lbs arid on the one part, nor abjectness on tlie other; for 
it night be that of the bravest warrior when nnabie longer to contend against 
Kis foc. 

The eagle'Frante has long appropriated to herself us an emblem, as may 
Be seet on the mouumental records of her own victories. Ancient evins have 
been fhe authority for that indicative of Spain; and to Denmark has been 

‘Tay heres arin eed epo ied 


iA te cec Ree, ” 


swith. 


frica and America, acknowledge the hero's , 
Descending from the allegorically ideal to the typically veal, is presented ` 


exceed the sum of 


under à more youthfil form than the others. ‘The medallions of tke respective 
reigning sovereigns on the shields mark the era. 


In pourtraying the hero it has been the aim to avoid any expression of 
ostentation ; for Nelson's illustrious deeds were ever acompaniat h a simple 
dignity of character. The principal basso rclievo tells his fate: the colours 
of the hostile frets are struck—the hour-glas’ is broken— Nelson has fnllen— 
and the flag of his country enshrouda htm. The rays of a setting sun betoken 
that he terminated his career in glory. The ptber bassi rehevi are to repre- 
sent some of the noble traits of the hero’s character ; such, for example, as 
that which he exhibited when wounded at the battle of the Nile. 

White desirous to retain the propertions and the gencral features of those 
examples 1n art th t have been sanctioned by ages, the architect *has at- 
tempted to engraft upon them the characteristics of a triumphal pillar, The 
shaft is enriched with laurel leaves, and the names of the principal battles ; 
amd the cajfital is formed of four figures of victories, bearing wreaths entwined 
with Nelson's heraldje motto :— Pa mam—Qui—Meruit—Verat ;—words which 
seem alike appropriate to the act of Britannia and to the hero himself. 

e letters ìt 13 proposed to eut through the stone :—thus formed, they 
will not readily be obliterated, nor affect the outline of the shaft, whilst they 
will serve to light the staircase within. 

The inner side of the ebacus may be sunk sufficiently low to render a gal- 
lery-railing unnecessary as a protection, 

elson's last immortal signal encircles the pedestal, . 

The whole height of the design, with the crowning figure, is 168 fect ; and 
its cost, provided the figures uf Nelson and Britannia only are executed in 
bronze, will not exceed 30,0002, The present inequality of surface in the in- 
tended site it is proposed to alter by lowering the upper portion. 

Dusicn No. 128, An Architect of Middlesex.—A monttment to the hononr 
of the greatest hero that ever adorned the annals of a maratime natiou, worthy 
of the genius, valour, and ambitten of hæ conntry, is ‘an wndertaking very 
difficult to effect successfully. Nevertheless the author fatters himself that 
he has solved this important problem in a fitting, clear, and distinct manner. 

The suthor’s frst poiht is to represent the history of the hero m à language 
at once technical, expressive, and comprehensive, te all clasees ef the nation. 
—Ilis second point is, to express this technical language im a clear and ele- 
gant style, united to historical truth—His third point (which, until now, 
bas been neglected hy every one,) is to build the monument to harmonize 
with the buildings which surround it, especially St. Martin's Chureh, and the 
National Gallery.—The author has endeavoured to effect this objcct as com- 
pletely as possible, and thinks the monument, when finished, will give the 
National Gallery a mote clegant, imposing, und materially improved appear- 
kuce, as a public edifice. —This epico-techrtico poem is to "be thus realized : 

** After the victory of Trafalgar, sanctified by the hero's own blood, the 
spoils and trophies are brought on the Admiral’s ship to the capital of the 

ritish empire, to be exposed to the admiration of the nation.” . 

Trafalgar-square having been selected for such an exhibition, will be made 
to represent a port at the entrance of a canal in the metropolis, This port is 
‘protected by four mules. The two moles towards the south will be aurmounted 

y two rostral towers, on which are represented the capture of the enemy's 
vessels: the other two moles towards the ‘horth, will be surmounted by tro- 
phies gained in his various battles. 

The four princtpal victories of the Hero, viz. St. Vincent, the Nile, Copen- 
bagen, and gar, will be represented by four t bas-rcliefs placed 
round the moles, and explained inscription in Mosaic asphalte on the 


pavement. Above the towers and trophies are placed four great globes, indi- 


cating the tropical parts of the world over-which England reigns, viz. Asia, 
Africa, America, and Atistralia; and over each globe is set the British crown. 
In the midst of the port is seth ‘the ship Victory, that has brought home the 
spoils and trophies gained by Nelson. ‘In the centre-of the deck, ona pedes- 
tal raised upon a large die, is placed a colossal statue of Nelson, in the dress 
of an Admiral, leaning on Lis sword. On the four sides of the die are placed 
an inscription and 3 bas-reliefs, vlz., towards the south, or nd entrance, is 
inscribed a summary of the history of the hero, with the deBication. On the 
east side is a bas-relief descriptive of his nativity. On the north, his inaugura- 
tion; and on the west, his apotheosis. Two lateral basins supply the port 
with water, The port is surrounded by & balustrade, and the four moles by 
Brailing. The die is protected by four large, and wight small bar stones, 
with chains hung in festoons. At each entrance are two pillars, on which 
are placed two lions. The pavement and deck will be inlaid with inscriptions 
and ornaments of Mosaic asphalte. In the interior of the ship are apartments 
‘for one or two porters, who wil! have the eare of the keys of the towers, and 
whose duty will he to keep the monument perfectly clean, and likewise to 
preserve it from wanton injury. 
, lt is almost impossible to give an exact estimate of the expenses of a monu- 
ment which may fe constructed so d Herently with regard to the artists, and 
materials employed, and of which the cost of the statue and bas-reliefs may 
differ.so considerably. Nevertheless, the author believes that it woull not 

a0. 0001. The expense would be easily diminished by build- 


ing the two towers lower and without rost, rendering the south moles similar 


to the north, viz. surmounted by trophies only, and sacrificing the two lateral 


basins. 
The author hopes that the committee will condescend to observe that his 


‘plan can undergo suéh modifications as they may deem fit, under any cireum- 


stances. If the original idca is preserved, the author does not doubt but that 
it might be made the most classical and important monument of the age, and 
worthy of tbe national honour. 


"Ditsrox No. 182, Raphael Brandon.—T have adopted the form of a circular 
temple to commemorate the deeds of the illustrious Bero, as it at once offers 
& complete protection for'his statue, however beautifutly exccuted, and forms 
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In some of the paneer windows is to be found a very important 
engraving of the philosopher endeavouring to find out the wind in the 
kitchen bellows, an example from which Her Majesty’s government 


appear to have derived a lesson on this occasion. Having been foiled 
ina previous attempt in 183], they rediscovered, mirabile dictu, that 
accidents really did occur to steam vessels, when it struck their en- 
lightened minds that a commission must be the very machine to find 
out the causes of the said phenomena, and accordingly appointed 
Captain Pringle, of the Royal Engineers, and Mr. Josiah Parkes, 
Civil Engineer, as fit and proper persons to conduct this momentous 
inquiry. The instructions to these gentlemen were to find out, 1st. the 
number and nature of the accidents which have happened in steam- 
vessels within the last ten years, as far as they can be ascertained, and 
2ndly, the practical means of preventing the recurrence of such acci- 
dents. They accordingly sent round a circular, calculated to enlist 
the prejudices of particular parties, and entrap them to commit them- 
selves and neighbours. Of some they asked, “What accidents have 
occurred in boilers not of your construction?" of those who might 
think steam-vessel proprietors too chary in repairs, they inquired, 
“ Are the engines and boilers of steamers in your opinion overhauled 
and repaired as frequently as is requisite to maintain them in a safe 
working state, both as regards the boilers and effective working powers 
of the engines? Not contented with this, they raked up all the old 
newspapers and penny-a-line paragraphs they could find, and applied 
oe hames waterman for the favour of their sentiments on the 
subject. 
he result of all this labour is a | blue book, which is printed 

at the public expense, and prefaced with a letter from the commis- 
sioners, stating what they had and had not done, and also the important 
facts that “they had received, in answer to their queries, much infor- 
mation from gentlemen residing at places which their time did not 
admit of their visiting, and that they had also inspected vessels build- 
ing, and machinery in progress of construction;’? and this is but a 
sample of the miserable twaddle which was the natural result of such 
a preposterous job. The deaths of pigs, boats’ oars being cut in two 
pieces, and similar valuable matter, are in fact the staple of the report. 

he commissioners, naturally feeling diffident of the possibility of 
manufacturing a report with such materials, extended, in their public 
zeal, the sphere of their labours, and not only reported accidents which 
occurred above twenty years ago, but in every part of the world, and 
of all classes and descriptions. We are unwilling to attribute motives 
further than the natural anxiety to eam a guinea, or it would cer- 
aay have appeared to us that this looks something like a crusade 
for the purpose of annoying an important interest, and Syren | a 
government job. Their zeal, however, has overstepped their dis- 
cretion, and they have themselves furnished the materials for refuti 
their own absurdities. Having with great labour mustered up 
accidents, they thus classify them; wrecks 40, explosions 29, fires 
from other causes 17, and collisions 12; and then proceed to dilate 
upon the several subdivisions of these various classes. The enume- 
ration of the several causes of accidents establishes, indeed, nearly a 
separate cause for each individual accident. 

The schedule of accidents in the Black Book, on which the super- 
structure of jobbery is to rest, has not been analysed by the com- 
missioners, so that we must ourselves save them the trouble. This 
list begins in 1817, twelve years before the period defined for the 
inquiry, and extends down to the period of going to es enunie- 
rating more than one case of the same vessel, including all the varieties 
of accidents to which vessels of all kinds are exposed, and having 
about as much to do with the specific object of inquiry as the com- 
missioners had to be employed at all. It includes cases in North 
America, the Mediterranean, Portugal, Germany, France, and Heaven 
knows where, and displays an extent and variety of research not 
equalled since Dr. Johnson's Essay on Broomsticks. The sources of 
information, of which even the commissioners themselves do not 
attempt to uphold the credit, are country papers, penny-a-liners, hear- 
say reports, anonymous accusations (p. 2,) imaginary suggestions, and 
no testimony at all; (case of the Frolic, p. 4,) and would form but poor 
evidence in a court either of law or of conscience, the sole object being 
to make out as glaring and flagrant a case of mismanagement against 
the steam-boat interest, as the nn ire of the operators could suggest. 
Where the horror could be touched up in the Greenacre murder style 
it has been attempted, and even animals pressed into the service to 
supply the deficiency. Of the 92 cases and no-cases detailed, above 
sixty are not even attempted to be attributed to machinery, and the 
whole amount attributable to sach causes, including flues getting 
heated, explosions without injury, &c. only amounts to 26, of whic 
above one-third occurred before the period assigned for the com- 
mencement of the commissioners’ labours, and making, in twenty-two 
years, ag average of litte more than one per aumum, With 800 


vessels annually sepiro the number of special accidents was seven- 
teen in ten years, or about one-fifth per cent. per amum. Of these 
cases only 15 were fatal to human life, or not one per cent. per anmum. 
The number of lives lost attributed to defective machinery amounts 
to 78!!! or about 3°6 per year, which, reckoning only two millions of 
persons carried in a year, makes a loss of life of 1-555th, or 000177 
per cent, or not one in half a million. The number of pigs we leave 
to the commissioners to calculate. The causes of the various accidents 
detailed, it is impossible for us to enumerate, but it is quite sufficient 
for us to say that most of them have nothing at all to do with the 
construction or economy of a steam-vessel; they include causes no 
longer in existence, (case of the Norwich, p. 9,) fires from soldiers 
smoking on deck inflaming straw, sailors getting drunk, carrying 
too heavy a deck load of pigs, &c. &c. Reference of the cases to 
their correct causes it is umnecessary to say is not afforded by tbe 
commissioners, although we might naturally have expected it, as most 
of them have nothing to do with steam at all. We find that above 
one-third of them occurred in the Irish sea, and a great on the 
east coast of England, and they are more rationally to be attributed to 
the want of harbours of refuge upon those notoriously dangerous 
coasts. We certainly find, as the commissioners acknowledge, that 
more accidents occur with the Scotch and northern steamers, than 
with any others; but we do not see why, on that account, the whole 
empire is to be subjected to the stringent rule of empirical inspector. 

Schedule B is a list of accidents furnished by the Waterraen's 
Company, and is so ridiculous as to cease to be mischievous. Of the 
tounin of craft navigating the Thames, they are only able to mam- 
facture 59 accidents in three years and a half, or seventeen a year. 
These, as far as they can be understood from the nonsensical state- 
ments, appear not to arise from the steamers, but from the parties 
themselves, drunken watermen, Trinity Mews sailors amateurs and 
tailors’ y pag and vessels unwieldy and overloaded. In order 
to show the injury to the watermen’s craft, every species of vessel is 
crammed into the service, from steamers and colliers down to fishing 
smacks and ship’s boats; cases are related as having occurred in the 
docks, and embellishments of every kind are introduced: “ one of the 
boat’s oars was cut in two pieces;" “a young man (the son of tbe 
owner of the smack, who is a widow), was drowned;" a | 
about a Mr. Joseph Crannis, of Union Street, Southwark, and his wife 
Mary Anne, how they went to see his brother off to Hull; “the pas- 
sengers were dreadfully alarmed ;" “a seaman who had just arrived 
from the West Indies was drowned.” The number of lives said to be 
lost from these causes is 49, or 12 per annum; but in order that an 
idea may be formed of the means used by the commissioners to mam- 
facture accidents, we will just take the account of 1888. 24 accidents 
are put down, 8 of which are barges swamped, some with 84 tons ot 
coals on board, several are by steamers worki inst the tide or in 
the ice, one is a case of a steam-vessel d ULL to London, m 
a passenger named Stamford going into the engine-room, np 
onnage in the machinery, xul being crushed to atoms; his euin 
were put into a small box and landed at the Custom House Wharf!!! 
The whole number of boats lost in that year was 8, the number of 
people upset 19, and lives lost, 8. 

As to the animus which influences the report, it might appear an- 
necessary still further to allude to it, but we cannot refrain from calling 
attention to the manner in which slanders are cast upon the gentlemen 
interested in promoting steam navigation, 

Mr. Gibson says, ** The steam-packet owner looks only to the splendour of 
the saloon and the velocity of the vessel; it is upon these alone that he de- 
pends for success, the safety of the passengers is altogether lost sight of; to 
ensure speed, the fabric of the vessel is made as light and flimsy as possible to 
hold together." 

This needs no comment, and we abandon it to the indiguation of 
our readers. 

That the commissioners have failed in making out a case, them- 
selves and their employers seem to be tolerably persuaded, and were 
it not for the pertinacity with which this rotten plank has been chmg 
to, we should have left it to its courted oblivion. We cannot. bow- 
ever, forget that this is not the first attempt of the kind, and that ít is 
not likely to be the last, nor that, by pretending to strike at a single 
interest, can they blind us to the fact, that they are attacking 
whole industrial interests of the empire. That the mensures recom- 
mended are as mischievous as the evidence on which they are at- 
tempted to be based is fallacious, is a natural result of the emplayment 
of persons who have proved themselves morally incompetent. That 
the system is vexatious and inquisitorial it needs no ini eee to 
prove, and that it must be injurious and inefficient is eq ceriain. 

hat men can be found so fitte attached to their own ideis, or so 
unprejudiced against those of others, as to be safely intrusted with 
the contro] of the enterprise and genius of the nation? We beve not 
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found it in the highest ranks, and sball we seek it in mediocrity? 
Steam navigation itself slumbered for a century, the screw principle 
bas lingered until the present day, and both the motive power, and 
the means by which it is conveyed. are evidently in their NT 
Watt was prejudiced against hig pene the Rev. Dionysius Lard- 
per, LL.D., proved to the sages at the Bristol association that Atlantic 
steam navigation was impossible, iron stenm-vessels have been con- 
sidered incapable of being guided by the compass, and dangerous as 
electrical conductors, in fine no improvement has been proposed 
which has not in all ranks met many opposers and few friends. 
By the report of accidents a conclusion might be drawn that 
cylindrical boilers are safer than rectangular, and open at once 
a cause of litigation with some of the firat men in the engineer- 
ing profession, What, indeed, will Messrs. Maudslay & Field 
say to this dictum of these persons? In one part of and water 
corrodes the tops of the boilers, in others it destroys the bottoms, and 
in many places local circumstances must influence the form and mate- 
rial of construction. The commissioners, however, overleap all obsta- 
cles, strong in their own ignorance, they offer themselves as Coryphei 
to all the inventors of the nation, and call upon manufacturers to sub- 
mit themselves to their Procrustean bed. What will a survey do 
once in six months? will it ensure a due supply of water, or make 
engineers more attentive? Why, to be effectual, the excisemen must 
visit before every voyage, and maintain a surveillance as constant as 
that of a custom-house officer. To collect facts which are not wanted, 
and to find none which support their own measures, seem to be the 
dpanguihing characteristics of these commissioners, and we need 
not be astonished that, without a single case of accident adduced, they 
should at once propose to arrogate to themseives the power of limit- 
ing the number of deck passengers to be conveyed, and exercising a 
still further interference with the oommerce of the empire. 

To bolster up their plans they refer to foreign countries, and on the 
presumption that the ignorance of the public is as great as their own, 
they presume to rely upon such authorities for support. The case of 
the United States bas about as much relation to the state of affairs in 
England, as the number of assassinations in Lisbon or Rome have to 
do with the laws of crime here. Each country having about 800 ves- 
sels, the number of accidents in America have been about 230 in the 
space that 92 have occurred here, or 24 to 1, and what basis of com- 
parison that affords for the support of stringent measures, we think 
that our readers will bestdetermine. Of the way in which the jobbers 
of different nations ne up each ma T there is not perhaps 
ponis grams n in tbe re made to Congress, in which t 
example of English iptérfentes io referred to as strongly as the 
American authority is relied upon here. Baron Dupin and other 
French statists will be able to afford the worthy commissioners suffi- 
cient evidence as to the working of the French steam code. This has 
been in operation many years, und the result, according to the Baron, 
is, that France is most miserably behind this country in the extent of 
its mercautile steam marine, notwithstanding the protecting Ægis of 
safety valve laws, and regulations which even the English operators 
think unnecessary. Holland stands in precisely the same ition, 
and as to the King of Belgium with his one or two steamers, his anti- 
quated code is about of as much authority as those of the two kings 
of Brentford. 

It appears, from the statements of the commissioners, that the mer- 
cantile steam marine of England is abont 800 in number, and it forms, 
we should think, an interest which, instead of being selected for an- 
noyance, merits some support. It is pretty clear that there are few 
branches of trade, manufactures, or mines, which are less destructive 
to human life, and we cannot therefore see the grounds for the selec- 
tion of this. If any measure be adopted, let the whole shipping of 
the ee be subjected to it, and not one particular portion be singled 
out. e Admiralty courts are full of the cases of collisions of other 
image ad insufficiency of crews and stores is notorious, and the inu- 
tili vernment inspection is 3 not a month without 
Con A inst the ai ships, and as to the Cave ships, 
their depl e equipment is rendered a bye-word throughout Europe. 
Sailors get drunk elsewhere as well as on board steamers, and other 
defects are quite as crying as anything that the commissioners can 
assert against the persons connected with steam-boats. If, indeed, 
this ridiculous farce be kept up, it will be followed, we suppose, by 
legislative measures, and we sball see “ An Act for preventing Acci- 
dents to Pigs and Steam-vessels, for creating a Jobation, instituting 
Branch Ebenezers, and making Drunken Skippers walk the Plank!” 

With all their puffing of particular inventions, giving descriptions 
of this and copperplates of that, and with the enrolment of all the 
amateur gabblers, the commissioners are lamentably unsupported by 
parties interested. Of the hundreds engaged in the proprietorship of 
steam-vessels, they can only muster the suppast of five owners, and 


every thing else is on the same lamentable scale of desertion. The 
ministers seem to be heartily ashamed of the whole affair, and have 
intimated their disinclination to do anything with it this session, and 
if those mainly interested do their duty, we have no doubt will be 
obliged to abandon the job. Another affair of this kind, the Irish 
railway abomination, we have had some hand in suppressing, and we 
call upon our readers to co-operate with us in dealing a death-blow 
against one equally pernicious. 

For the benefit of our readers, we give a copious abstract of the 
report, in order tbat all who may be interested shnll be prepared to 
defend themselves, in case there should be an attempt to smuggle a 
bill into the House of Commons at the commencement of next session. 

The report first details the manner the commissioners proceeded to 
obey the instructions of Government for obtaining the necessary infor- 
mation to form their report; it then gives particular instances of 
accidents arising from wrecks, founderin explosions, fires, and de- 
fective boilers, from which we select the following extracts :— 

Explosions.— We find, on analysing the erplosions contained in the list, 
that by far the greatest number have taken place in steamers belonging to 
ports, where the practice of engine-makers is to apply exposed and accessible 
valves. Explosions have been most numerous in the Clyde, or in Scotch 
built vessels, both river and sea-going. The “ Corsair," “ Fingal,” and “ An- 
telope,” are of the latter class; the “Earl Grey,” “ James Ewing,” “ James 
Gallocher," “ Hercules," and “ Dumbarton Castle," of the former. 

The next grestest number have occurred in the Humber and Tyne steamers, 
where the safety-valves are similarly constucted; being five instances in 
river-steamers, and the “ Victoria's," a sea-going vessel, on two occasions; at 
Liverpool, two, among the river-steamers, which had exposed valves. We 
did not hear of, or discover any Liverpool built and engineered sea-going 
vessel having exposed or accessible valves; nor does it appear that any acci- 
dent of an explosive nature has happened to them; and we have not to 
record a single case of explosion of any Thames-built boiler, in passenger- 
vessels of any kind, nor in any other, excepting in a small experimental one, 
mentioned by Messrs. J. Seaward & Co. This freedom from explosion in 
the Thames is attributed by Mesers. Maudslay & Field principally, to the 
practice of using inaccessible and sufficiently large safety-valves. 

Safety-valves are often tampered with, and weighted by the working 
engineers, much beyond the pressure originally assigned by the makers of 

engines, in order to gain power and » Proof of this is given in the 
instance of the “ James Gallocher;” and Mr. Fawcett, the eminent Engineer 
of Liverpool, states that “he has known valves—originally loaded at four 
pounds per squarc inch—to have been afterwards altered by some black- 
smith, so ‘as to give the engine-man power to load them as he pleased; 
and he believes them to have done so even to 20 pounds to the inch. The 
safety-valves of the “ Duke of Bridgwater"—a Liverpool river-boat—were 
originally made inaccessible; they were altered so as to be fastened down, 
like the '* Earl Grey's," at the pleasure of the engine-man, and the boiler 
consequently exploded, killing two persons, and seriously injuring many 
more. 

Water and Steam Gawges.— There is a very general deficiency both in 
river and sea-going steamers—particularly in North Britain—of glass water- 
guages, anı) steam-pressure gauges; instruments absolutely essential to the 
safety of boilers, and used in all well-appointed vessels. Captain Bain ob- 
serves that “the boilers of many vessels are without these simple instru- 
ments, and the engineers and firemen, when doubtful of the acc of the 
cocks, try to ascertain the height of the water, by hitting the boiler with 
a stick or a hammer, &c.” 

Effects of Explosions,—Cylindric Boilers.—The boiler of the “ Norwich” 
(cast-iron) was broken into many fragments by the explosion, and the vessel 
destroyed; the end was blown out of the “ Freedom's," and the vessel sunk ; 
those of the “ Vivid" and “ Morning Star” burst inwards on the under part 
of the fire-tube, where both were worn very thin. The“ Herald’s” opened 
on the top, also corroded very thin. The *'Victoria's" twice ruptured in- 
wards, on the uuder part of the fire-tube ; the iron apparently good, but tbe 
cylinder too large for the strength of material and pressure upon it. 

Effecta of Explosion.— Rectangular Boilers.—Of these, the outer shells of 
the “ Graham," “Earl Grey," “ Union," and “Duke of Bridgwater,” were 
more or less ruptured, and projected forcing up the decks, &c. The vessels 
were much shattered in several of the other explosions, which occasioned 
fissures in the boilers, either above or below the water-! ; the greater 
number, so far as ascertained, occurring below the water-level; in some 
cases opening the shell, and bursting into the cabins; in others, rupturing 
the flues, and doing mischief chiefly amongst the engine-men and firemen, 
according to the respective strength of the shells of the boilers and flues. 

The “ Earl Grey's" boiler had no stays; the “ Union's,” “Graham's,” 
“ Magdalene's" and others, had stays, but neither their number nor arrange- 
ment can now be ascertained. 

Safety Valves.—In two instances—the “ James Gallocber " and “ Morning 
Star"—it is proved, that the steam was blowing off through the safety- 
valves at the time of the explosion, showing the valves to have had an insuf- 
ficient area. 1n the cases of the “ Graham,” “ Earl Grey,” and others, it is 
proved that the valves were either fastened down, or too heavily loaded to 
rise at the pressure which burst the boilers. . 

The destructive effecta of an explosion often render it impossible to de- 
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termine, with sufficient accuracy, either the area of the safety-valves, com. 
pared with the power of the boiler, or the pressure at which the explosion 
took place. In the event of a coroner's inquest, these important facts are 
rarely inqnited into; it is no one's business to ascertain them; jurors under- 
stand nothing about the matter, end are mystified by contradictory state- 


ments. In several of the cited cases, the spindles of the valves had been 
bent, or otherwise set fast; in that of the “ Morning Star,” though the valve 
rose, and allowed some of the steam to escape, we are informed by Mr. 
Greener, who examined the boiler minutely, and gave evidence on the inquest, 
“ thal dt was so rusted, il appeared not lo have acted for years.” lts area 
was also very inadequate, having only about one square inch of aperture to 
four-horse power ; the engineers of the Thames steamers usually give an area 
to tbeir safety-valves of one square inch for each horse power—a safe and 
excellent practice; but we found the dimensions of safety-valves so restricted 
in the vessels of some ports, that only one-fifth of a square inch was allowed 
to each horse power, an grea so insufficient, that though the valves might be 
well made, and act freely, the pressure of steam would continue to increase 
when the engine stopped, and attain an elasticity exceeding the resistance of 
the boiler, though steam were continually escaping, An explosion is the 
necessary Consequence. 

Height of Water in the Boilers.—It is also difficult to obtain, after these 
accidents, credible information as to the sufficiency of water in the boilers, at 
the moment of explosion. It is probable—from the general absence of glass 
water-gauges, in the class of steamers whose boilers have chiefly exploded— 
that testimony an this point is not to be relied upon. The “ Union’s” ia 
a clear case of deficiency of water, combined with overheated flues, and an 
oscillatory movement of the vessel. A simple contrivance to assist in ascer- 
tainiug the true level of the water in a boiler, is described by Mr. Golightly. 

Quality of the Metal of Boilers.—Some very intelligent remarks will be 
found in Mr. (ireencr's replies to our queries, on the important subject of the 
quality of iron used for boilers; a subject which is far from occupying the 
attention it merits either by hoiler-makers, engineers, or steam-vcssel owners. 
A piece of the “ Morning Star's" boiler, in our possession, taken from the 
ruptured part, shows it to have been corroded to two-tenths of an inch in 
thickness, its original strength having been half an inch, and the iron very 
bad. The fire-tube ruptured et a pressure of about 23lbs. per square inch; 
its form was elliptic, three feet, by twa feet six inches; the external shell, 
cylindric, 6 feet diameter. 

Fires.—The charring of timbers in the wake, or proximity, of the boilers, 
is alluded to by the ship-builders, and many other correspondents, as a fre- 
quent cause of fire and Mmjury to the vessel. 

We here beg to draw particular attention to the excellent arrangements 
and practice adopted by the City of Dublin Bteam Packet Company of Llver- 
peol, and in well-appointed vessels of other companies, to obviate the evils 
arising from these fertile sources of danger to the vessel, and of expense to 
the owners. We refer to their use of iron beams and deck plates over the 
boilers, and about the funnel; of the complete separation of tlie boilers from 
each other, and from the sides of the ship; of lning the ship's sides with 
lead, covered again with iron, in the proximity of the boilers; of protecting 
the boilers from spray, rain, and the contact of coals, by a shell of iron; and 
the practice of sweeping dawn all the remaining coat into the bunkers, or 
iron coal-boxes, on the termination of each voyage. 

The suggestions also of Messrs. Maudsley and Field, and others, that pipes 
from the boilets should be sb arranged as to convey steam into the coal re- 
ceptacles, and other parts of the vessels, in the avant of fire, would give great 
additional security. 

Cullisions.—Collisiens hetwéen steam-veesdls, and between them and other 
craft, occur so frequently in crowded waters, they are often so fatal to life, 
and so generally attended with: litigation; and expense in repairing damage, 
that the want of a law to diminish the evil, is the subject of complaint by 
nearly all our correspondents. Collisions óeeur both by day and by night, 
at sea a» well as in rivers: hey commonly arise from the absenee of an 
universal understanding as to the “rule of the road" to be observed by ves- 
sels, in mepting and passing each other, and from the absence of an universal 
systemi of night-Kyhte ot signals; 

The practice ip at present regulated only by custom, or by the bye-laws of 
different peris, which custom, being various, Is productive of serious eollisions 
even on tlie high seas. : 

The samie causes which produced the first ceflision remain still in full 
activity, and it is fearful to contemplate the loss of mman life which the 
absence of & law on these subjects may produce at any moment. 

There is yet another important paint to be considered, as bearing on the 
means of preventing colHsiens. 

A distinguishing sound should be provided on board stesm-vessels, as an 
alarm, to notify their proximity to other vessels at night; on occasion, hut 
more particularly during fogs or thick weather, when lights ean only bo seen 
on a very near approach. The want of such rogalation is alladed to hy 
several of our correspondents, and a means is also suggested for accomplishing 
the end. Sailing-vessels gre generally provided with some instrument for 
making a noise, to which resort is had when circumstances require it; vir. 
bells, horns, gongs, &c. A steani-vessel carries with it an agent more power- 
ful than any of these contrivances, and one which could not fail in notifying 
its approach, distinctively from every class of vessel, and from a much greater 
distance than bells, &c.; a circumstance of no slight consequence, when the 
gveate? velocity of d ateumer in congidereda Tho- sfeanssehiedle ih common 


the top of i$, in a convenient position to be used wher the commander méy 
order it. By simply turning the handle of à cock, a prolonged sound is pro- 
duced, or a succesgion of sounds, on opening and shutting the coek at shori 
intervals. The sound from the whistle of & locomotive engine has frequently 
been heard more than two miles, e have made particular inquiries ay to 
the degree of sound producible with low-pressure, compared with high-pres. 
sure steam, and learn that this whistle may be constructed é as to be equally 
as effective with the one as with the other. 


7 BOILERS AND ENGINES, 
Boilers.— That boilers are very frequently continued in use till they become 
dangerously thin, and that they are frequently deficient in safety apparatus, 
is a fact not only evidenced by the Tabia of Explosions, and instance gires, 
but attested by a large majority of out correspondents. We were ibo 
several in the yards of engins and boiler-makers, whieh (to use their owu 
expression) “ might be walked through ;" indeed, the hand might be pushed 
through some boilers which we examined, but recently taken out of stcam- 
beats. Mr. Shaw states that “ the boilers of the ‘ Fingal,’ in 1835, were so 
weak that they had to be shored between the deck apd the tops of then, 
which expanded and contracted like & pair of bellows.” Captain Bain writes 
that " he has frequently had occasion—sometimes under vety trying circum. 
stances—to stop rents in boilers by temporary expedients; that he has wh- 
nessed it in other vessels, and has seen boilers worked till they were as thin 
as paper, &c.” Bome boilers, in actual use, are only kept tight by the de- 
posit of mud, eoncretióhs of salt and sand; &u. between the fines; these 
obstructions to the pt of heat are not removed, as the metal of tle 
boilers would give way, and they must then necessarily undergo repair, whieh 
is delayed till they will no lenger hold together, or till ruptures occur, and 
have produced mischief. The Appendis contains, in bhe replies to out 5à 
query, abundant testimony te negligence, and ill-judged economy of ths 
nature. . 
. The explosion of deteriorated boilers, is not the greatest diaper to be 
dreaded from steamers so jl] provided ; under tbe head of Wrecks and Fou- 
derings, the calamitous consequences of boilery falling at seay.arp pill more 
fearfully exemplified. . 

Nearly the whole of the passenger, and no inconsiderable portion of the 
merchandize, coasting traffic of the British Isles, js parried on by stegm-veseels, 
the rapidly increasing number of which wil presently be shawn, Itis in- 
possible to determine, in the absence of official record, shether the number 
of accidents hag jncreased in a greater ratio than that of the steamers; hut 
our schedule exhibits an annual increase of disasters, ànd shows that nears 
the half of them has oceutred within thé last three years; and that from the 
beginning of 1888 to the present time—a petiod of 15 months only—no 
fewer than 33 aevidente have happened. They. consist of. .. 

- 11 wrecks, founderings, or intminent peril; Y17 lives lost: 


8 explesions : - = ' $0 ditto, &hd they person 
` injured. 
£ collisions . " - - - - 
1 fite - DI - o * - = 
— apa 
22 137 


‘In additien to the amount of human life sacrificed, 689 enixa 
thrown overboard, or scalded to death. 3 

Seven of the vessela were totally Jost, faur of which are traced to hurt 
had defective boilers, or engines; and others had to undergo cogtly repun. 

It resulta from the opinions expressed by the engineering plass of our tor- 
respondents, that great additional safety is obtained by employing sven! 
boilers, distinct from each other, rather than one only, or two boiler eov- 
nected together; many dangers are avoided by this method. Ippon 
of the ohyious security arising from the means, this afforded, of ekkiting j 
a disabled boiler, and even of tepairing It, whilst the motion of the engres is 
continued hy the others; this arrangement possesses niany other advantage. 
and carinot be tod strotigly recomtnerüled for general adoption. Mr. Skra 
gives ^ forcible illustration of the value of distinct boilers, iri bis sceount of 
the salvation of the “ Thames,” after het perilous collision with the “Shas- 


non.” 
s.—lhe imaohinety by which a steam-ressel is 
thstanding its comparative complexity, to be maintained, genersiis, D 

better condition than the boilers. ‘Phe foundering of the ^ Vemm” in 198 
is æn instance of a disaster otcasioned by the breaking af the odanceting md: 
the more common derangements arè fractures of cross-heads, beams, eatit, 
crank-pina, &c., of which we both saw and heard many examples; be the 
practice of using a pair of engines, particularly in sea-going steamers, 5! 
great guarantee against shipwreck, as, in the event of one engine being di 
abled, the other can safı y work the vessel. Duplicates of nå parte mos 
liable to fracture, aio ways be fount! amongst the stores of a steamer. 

Several wrecks have been referred to by our correspondedts whith mish! 
have been averted, had the paddle-wheelt been furnished with disapey@y 
apparatus, which ts effected tuo slowly, mil clumiity, bry removing the foni 
än operation; also, diffictiit uf accomplishment Hi on ener. Fr 
Hah engineers ate not likely t leave so gibt à dedidetatuid laug óracppliel: 
bevensd plns for its wodetsptisksst Su Already in desti tide, | 
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The re ives some particulars re, ing the number of steam- 
vessels a in the mercantile rcgem m of the United King- 
dom ; in ing this information, the commissioners state that they 
had considerable difficulty in obtaining the precise number, as the law 
does not oblige those steamers to ba registered which ply only within 
the limits of a port:— 7 

AMOUNT OF THE MERCANTILE STEAM-MARINE. 

Before presenting, in a substantive shape, all the provisions we have to re- 

commend for the protection of the public agaiust the evils which arise from 


daferts shawn to have existed, and to be still existing, as respecta the condi- 
tion and management of numerous steam-vessela, it is expedient to state the 
amouut and importance of the actual mercantile steam-marine of the British 
Empire. These data we shall proceed to determine aa accurately as our 
means permit. 

The following Table gives, approximately, the numerical tonnage and 
power of steam-vessels afloat: it will materially assist in forming a correct 
opinion of the deficienciea of the present, and of the great importance of an 
improved system af registration and regulations. 


A STATEMENT OF THE APPROXIMATE NuMBER, TONNAGE AND PowRR or VESSELS BELONGING TO THE MEROANTILE ÜTRAM-MARINW OF THE 
] UNITED KINGDOM AND ITS DEPENDENCIES. 


End of Year 1838. 
Number of Tonnage of 
Vessels per |Size of Vessels Engine- Computed | Computed Total 
Custom- per Registered | Room, &e., Total Amount Power computed 
house  |Custom-house| Tonnage, | not registered) computed of per Tonnage 
Return, Return. at the Tonnage Horse- | Vessel, per 
1838. Customs. power. Vessel. 
| house 
—— 
| Horse- Horse- 
No. Tons. Tons. Tons. Tons. power. power. Tons. 
256 below 50 6,106 10,816 16,922 6,400 25 66 
145 50 to 100 10,267 7,458 17,725 6,866 47 122 
84 100t0 150 10,034 7,761 17,795 7,483 90 211 
63 150to 200 10,982 7,147 18,129 7,560 120 287 
76 200 to 300 16,654 10,839 27,493 11,188 147 aol 
Al 300 to 400 14,247 7,580 21,827 10,914 266 b32 
10 10010600 4,458 3,506 7,994 3,000 300 769 
l 679 679 661 1,340 150 450 140 
1 1,053 1,053 810 | 1,855 500 | 500 1,855 
No, of Vessels registered in 1838 *677 à | - 74,510 56,578 131,080 | 54,361 | — a 
Not registered - - - 85 & - 1,154 5,484 9,638 2,129 | 50 116 
Total mumber in Great Britain and Ireland, 1838 760 | - - 78,664 62,062 | 140,718 56,490 | — — 
Isles of Guernsey, Jersey and Man, 1837 +t 6 | - R32 618 1,450 600 | 100 241 
British Plantations, 1837 - . . Hi | - 8,411 7,253 15,664 6,160 | 1460 Bh6 
| T 
C^. os at i d d 810 | . 5 87,907 69,933 157,840 | 63,250 | ^ - 


+ The Cusiqm-house Return enumerates 048 sicam-vessels; but the tonnage of one—burnt—is omitted, 
t$ Thess ave exteacied from Mr. Porters Returns, as wo have not received them for 1838. 


The total number of British and Frish steam-vessels, Including those regis- 
tered in Guernsey, Jersey, and Man, amounts ta 766; of these 484 may be 
considered as river steamers, and small coasters; and 282 as large coasters, 
and sea-going ships. 

The in in 1837 over 1836, was 78; and that of 1838 aver 1837, 59 
registered vessels. 

The report gives several extracts from the opinions of correspon: 
dents more fully detailed in the appendix :— 


Prom manufacturers of engines and boilers, civil engineers and others 
versed in these subjects, wc have received humerous communications, to some 
of which reference has already been made in our review of various accidents. 
It is difficult to classify the opinions of these gentlemen. One of two only of 
them think that any system of inspection would be intolerable, or practically 
weeless ; same aeeribe all accidents ta the sheer carelessness of those im charge, 
and detail special instances; most refer ta the wapt of frequency in the re- 
pairs of boilers, and to the danger resulting from owuers or agents working 
"them too long; neatly all testify to the fréquent incapacity of engine-men, 
and tö the necessity of examining them as to their knowledge and 
moral conduct, and allowing them to act only under license; some suggest 
that it wonld be sufficient, or of advantage, to employ a competent persot to 
investigate thë dauses of an accident after it has oceutred. The subject, às a 
whale, is elaborately and scientifically trexted by several of this class of cor- 
respondents, particularly hy Mesars. Maudelay and Meld, N. Harvey, J. C. 
Enys, J, 8. Retssell, J. Oldham, E. Gilbert, John Seaward and Co. and others. 
These eommanlostions will he perused with interest, emanating as they do 
from a body of practical men engaged in the advancement of engineering 
science, a large proportion of whom suggest the employment of surveyors 
both of hnil aad machinery, as likely to oBviate or diminish the occurrénce 
of secidenta, Mesers, Maudslay ahd Field conclude their observations as 
follows »— 

* Am occasional inspection, conducted by authorized and well-qualified 
persans, on liberal prisciples, so as not to be inquisitorial, or irrpede improve- 
ment, would have the effect of keeping tp the attention of companies and 
owners, as well as of engineers, to the consideration of fafety itt the. con- 


structing, managing, and working of steamers; a subject which, from want 
of consideration, ignorance, or cupidity, is often overlooked or di ded. 

Many desiderata to perféet the equipment and sailing qualities of steamers 
are pointed out by these gentlemen, particularly a convenient and rapid means 
of disengaging the paddle-wheels from the engines, which, when permanently 
attached to them, offer so great an obstruction to the progress of a ship, ns 
to render sails comparatively useless. It has been ascertained that when 
paddie-wheels are disengaged, steamers under sail have been able to cope in 
speed, and in facility of manceuvering, with other ships. 

The importance of fitting the condenser with a pipe to draw water from the 
bilge, in the event of a serious leakage, or shipping a sea, &c., is strongly 
advised, as a powerful means of preventing a common cause of wreck and 
foundering. Engines require a gréater supply of water to condense the steam 
at each stroke, than could be removed by all the pumps which it is convenient 
to attach to them; the condenser, therefore, is the most rapid evacuator of 
water, in cage of need. "This simple apparatus is now fixed in the best en- 
puse steamers, and cannot be too strongly recommended as au appliance 
to all. 

“Heavier ahd more efficlent ground tackling, a better equipment of sails, a 
larger number and better quality v {boats (particularly of life-boats, life-pre- 
serving sapere, signal rockets, &c.) are alluded to by these and many other 
correspondents as desirable in steamers. An ingenions plan for the stowage 
of boats forming the cover of paddle-boxcs has lately been invented by Cap- 
tain George Smith, R. N., with the view of enabling a vessel to carry a larger 
ngmber of boats without inconvenience. 

The necessity of & complete and univetsally obeyed code of night-signals‘ 
and of one fixed “role of the road,” forms also a special subject of their 
oT hi nvin great ad | Id 

Our inquiries have convinced us that thlíe advantage would result 
from the adoption of & system of registry, eriidical psi and license of 
steami-vessels. A national registration wotld be the statistical record of all 
details of construction both’ of hull and machinery; the subsequent and 
periodical surveys would ascertain the netnal condition of every vessel at stated 
Inm 3 and access to these documents would furnish accurate knowledge, of 
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the Government have occasion to hire or to purchase steam-vessels for naval, 
military or other purposes, these records would enable their officers to select 
vessels, whose strength, efficiency, capacity, power, &c., would be known; 
together with all the minor, yet important details necessary to determine the 
fitness of a vessel for any special service. These records, and their accessi- 
bility would stimulate the owners of steam-vessels to construct, and fasten 
them on the most approved models; to supply them with the best machinery ; 
and to maintain them in the most efficient state of repair and sea-worthiness. 

That the science on which Navigation by Steam depends for its economy, 
safety, ita present success, and future advancement, would be promoted by 
these measures, cannot, we think, admit of a doubt. Persons commercially 
interested in this branch of our national power and prosperity, whether ships 
builders, engineers, owners or commanders, ardently desire and seek for re- 
sults, and correct information, which at present are procured with difficulty, 
or are still oftener, unattainable. When it is considered that a large and 
increasing capital is expended on the hull, machinery and equipments of a 
single ocean-going, or large coasting steam-ship (a transatlantic steamer, 
costing above 50,000.) ; that every deviation from already adopted dimen- 
sions, proportions of parts and power, or methods of constructing the huil 
and machinery, is an experiment in which not only mercantile success, but 
the security of life and property to & vast amount are involved, we think the 
value of a national, and accessible record of facts, cannot be too highly ap- 
preciated. 


The importance of keeping a steam-log, on board ocean-going steam-ships 
especially, is alluded to by several of our nautical, and other 
who also suggest that the contemplated Registration system should include s 
record of such logs. 

We have reason to believe that the depoait of these useful documenta would 
not be objected to by steam-ship companies ; the log of the “ Great Western” 
lias been printed, and the owners of the “ Liverpool” have adopted the same 
excellent means of registering all engineering facts and occurrences during 
the transatlantic voyages of that vessel. 

The following Table has been supplied by Mr. Shaw, with additions by 
Messrs. Curling and Young, and Messrs. Maudslay and Field, and we believe 
it to be nearly correct. It contains some of the dimensions of the hull and 
machinery of the five largest steam-ships yet huilt or building, which princi- 
pally influence their steaming and other requisite qualities, With an exact 
knowledge of these dimensions, and power, combined with a knowledge of 
the effect produced, which the logs would supply, the ship-builder and en- 
gineer would proceed on surer data; and proprietors could count, with 
greater certainty, on a new vessel answering its intended purpose. To the 
degree in which all these parties have been occasionally dissppointed im their 
expectations, and how costly have been the alterations rendered necessary by 
mistakes, every large steam-vessel company could bear ample testimony. 


DIMENSIONS. 


Extreme length - E - 
Ditto - - under deck - 
Ditto - - keel - - 

Breadth within the paddle-boxes 
Ditto including - ditto 

Depth of hold at midships 

Tons of space -  - 

Tonnage of engine-room 

Total Tonnage - * 

Power of engines - 

Diameter of cylinders 

Length of stroke — - 

Diameter of paddle-wheels - Fe 

Total weight of engines, boilers and water - 

Total weight of coals, 20 days’ consumption 

Total weight of cargo - - E s 

Draught of water with the above weight of stores) 
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The practicability of executing two of the three principal measurea recom- 
mended, viz. registration, and periodical surveys, is proved on a large scale 
by similar operations, conducted under the direction of the Committee of 
Lloyd's Register of British and Foreign Shipping. 

e effects of the system pursued by this eminent establishment, on the 
security to property and life, on board sailing-vessels, have been highly ad- 
vantageous to mercantile interests, and to the safety of ships. It appears, 
however, that as regards steam-vessels, the praiseworthy efforts of the com- 
mittee are powerless and inoperative. It is stated by various correspondents, 
ship-builders, steam-vessel owners, and also by the intelligent surveyors of 
Lloyd's, that the mass of the proprietary of steamers do not register tbeir 
vessels ; or, do so, chiefly with the view of advertising a new vessel in the 
widely circulating volume annually published by that body. lt appears, also, 
that of the steamers registered, many discontinue those periodical surveys 
required by the rules of the socicty, as necessary to determine their character 
in thelist. That such is the fact, is shown by the {circular issued to owners 
of steam-vessels by the committee, dated 6th December, 1838, and by the 
blanks in the surveys of steam-vessels registered in Lloyd's books, a list of 
which is communicated by Charles Graham, Esq., . The numerous 
derangements to which steam-vessels are liable are, clearly, far beyond the 
reach of a commercial body, unassisted with the authority of the law, and not 
possessing that mechanical knowledge, which can alone enable it to decide 
on the merits of a mechanical questioh submitted to them. Self-interest de- 
mands of the owner of sailing-vessels that he should register in Lloyd’s books, 
and conform to their rules. The same principle actuates the steam-vessel 
owner to register a new vessel, but when that vessel is no longer worthy of 2 
character, and when the owner knows he can no longer obtain a Tepu- 
tation for his vessel at Lloyd's, he discontinues his surveys; which is precisely 
the time when a compulsory survey is required for the safety of the public. 

Human life cannot be secured by under-writers, and passengers form the 
principal source of revenue to steam-vessel owncrs—to the greater proportion, 
the only source. Lloyd’s Register holds out no inducement to this class to 
adopt its regulations; it appears, also, that on steam-vessel cargoes, in gene- 
ral, there is no difficulty in effecting insurance at lower rates than by sailing- 
vessels ; and the large steam-vessel companies are very commonly their own 
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under-writers, insuring only the value of the vessel, and, sometimes, that of 
the engines. 

A trustworthy survey, and report on the state of the boilers, and machinery 
of steam-vessels, upon which so important an act as the granting a certificate, 
affirming them to be “in good order, and safe working condition,” should be 
made,— not by the makers of the engines, or by fellow engineers, or by parties 
who have repaired, or who may be called upon to repair them,—but by com- 
petent persons independent of all interest in their construction, and of ali 
connection with steam-vessel owners. Nor do rival engineers like to sarvey, 
and report upon each other’s work, Observations on this subject, and mech 
to the point, will be found in various letters in the Appendix, particularly by 
Mr. Williams, Mr. North; and full information on the system of Lloyd's Re- 
gistry, as regards steam-vessels, will be found in Mr. Graham's communica- 
tions. 

The report concludes by giving an outline of Proposed Legisiatit 
Regulations, which we give in full ;— 


OUTLINE OF PROPOSED LEGISLATIVE REGULATIONS. 


Having thus noticed those heads of the subject which appeared to require 
particular consideration, we now proceed to submit the outline of legislative 
regulations, which we recommend for adoption. 

1. That a Board be appointed, in connection with and under the president 
of the board of trade, whose business it shall be to register, 
vessels navigated by steam, built, or building; the register to record detailed 
specifications of hull, and machinery—periodical surveys to be 
them—and particulars of all disasters and accidents, which 
may be occasioned by steam-vessels, 

That the Board be authorized to appoint local or district surveyors, 
spect and report upon the condition of steamers; that, on such report being 
satisfactory, the Board shall grant licenses to the owners of steam-vessels 10 
ply; that, if unsatisfactory, they shall withhold such license, as far as relate: 
to the conveyance of passengers. Penalty for plying without lincense. 

That the Board be empowered to investigate, » or otherwise, the 
nature and causes of accidents; to examine witnesses on oath; and call for 
the production of papers. 
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That the Board be required to make an annual report to Parliament of its 
proceedings; of the state and progress of the mercantile steam marine; and 
of the disasters which may have been sustained. 

That the records be public, on the payment of a reasonable fce. 

That the Board be empowered to frame and issue general instructions for 
the guidance of the local or district surveyors; also to publish an abstract of 
the law and regulations, with authority to require such abstract to he placed 
iu a conspicuous part of the vessel ; under penalties on neglect. 

2. That the surveyors of hull and machinery be paid for their surveys by 
tbe owners of the vessels, according to a fixed scale, as is the practice for 
Lioyd’s Register; that they shall forward their reports to the Board, which, 
in the event of tlie owner or owners objecting to the repairs required, in 
order to entitle the vessel to a passenger license, shall (if the objection regard 
the hull) call in one or two of the principal ship-builders of the port or dis- 
trict, unconnected with the work of such repairs, to survey the vessel, in 
conjunction with the official surveyor, and report specially thereon. 

Should the decision of the Board be objected to, on the report of the sur- 
veyor (if the objection regard the machinery), it shall call in the aid of one 
or more engineers to survey and report in conjunction with such official 
surveyor. 

Special surveys to be paid for by the owner or owners of the vessel, accord- 
ing to a fixed scale. 

The first survey of the hull of a new vessel, to be made during its con- 
struction; and a specification of it transmitted to the Board, as is now done 
by the surveyors of Lloyd's to the committee. 

A survey of the hull to be made during each of the first two years, and a 
survey evcry six months subsequently. All steamers to be docked, beached, 
or laid on the gridiron (as circumstances permit, and surveyed, after sustaiu- 
ing an injury by taking the ground, or otherwise, under penalty. 

The first survey of the boilers, engines, and machinery to be made whilst 
they are being fixed in the vessel, and the requisite details of them to be re- 
ported to the Board. 

Boilers, engines, and machinery to be survcyed every six months after the 
first year; and all serious accidents to be reported. 

The surveyors to report on the fitness of a vessel, whether as a sea-gorng, 
Or river-steamer. 

3. License to express whether it be granted for cargo only; for towing- 
vessels; for the conveyance of passengers ; or for these purposes combined ; 
also, whether the vessel be intended to ply as a river, or sea-going steamer. 

License to ply with passengers to be granted, or withheld, as aforesaid ; & 
duplicate of which, or certificate to the same effect, signed by the Board, to 
be exhibited in the cabin or other conspicuous part of the vessel. All public 
advertisements of steamers to state whether licensed to carry passengers or 
not. 

An annual charge for each license to be made on all stearn-vessels, varying 
according to a scale of size and capacity; such charge to be iu no case less 
than 1, nor exceeding 5/. 

4. That the surveyor shall ascertain that the safety-valves be sufficient to 
pass all tbe steam which the boilers can generate in their ordinary state of 
work, at the pressure determined by the weight on the valves; the maximum 
of which pressure shall be fixed by the maker of the engines, or boilers, and 
the valves be loaded accordingly. 

5. That, after an assigned period, no passenger license be granted to any 
vessel having safety-valves whose spindles or levers are exposed on deck, or 
capable of being loaded externally, unless satisfactorily protected. Penalty 
on engineers, masters, or others, for loading valves beyond the weight ascer- 
tained by the surveyor, and regulated as above. 

6. That, in all new steamers; and, after an assigued period, in all steamers, 
now afloat, glass water-gauges, and mercurial pressure-gauges shall be required 
to be fitted to the boilers, to entitle the vessels to a license to ply with pas- 


songers. 

No perfect mechanical substitute can be found for care, in the management 
of the steam-engine at sea, or on land; nor do we think that the usc of the 
fusible discs enforced by the French laws, would be productive of additional 
security; nor, indeed, that any complexity of apparatus, attached to boilers, 
would contribute to the attainment of that object. 

Apparatus, however, for indicating the level of water, and pressure of steam 
in boilers, is essential to their safe and economical management, and is of far 
greater import to the boilers of marine, than of land engines; accidents to 
the former, or failure in their supply of steam, being attended with peculiar 
dangers and disasters at sea, from which land boilers are exempt. Yet, it is 
a fact, accounted for, perhaps, by the circumstance of steam-vessels being 
owned and managed, generally, by persons unacquainted with the nature of 
the steam-engine, that these simple instruments are much more rarely to be 
found attached to marine, than to land boilers, which latter are usually under 
the direction of parties of mechanical education or knowledge. 

7. That, in the event of the surveyor having information that any boiler be 
deteriorated in strength, or unsafe at its working pressure, in the interval of 
his periodical surveys, he shall be empowered by the Board, on his representa- 
tion, to examine it; and in the event of the boiler proving faulty, the Board 
shall suspend the passenger license, until satisfied of the safety of such boiler. 

8. That no steam-vessel be permitted to ply which is not furnished with a 
binnacle and compass, in good order. 

9. That, after an assigned period, no sea-going steam-vessel, which carries 
soals on the tops, or about the sides of the boilers, shall be entitled to a pas- 


Senger license; unless the boilers be protected by a shell of metal, or other 
Sufficient security. 

10. All river steamers to carry one effective boat—coasting and channel 
steamers two, or three boats, according to their size—and ocean steam-ships, 
four boats—as a minimum. : 

The surveyors to ascertain that these boats be kept in serviceable condi- 
tion, and ready for use on emergency. . 

11. Allsteamers to be provided with sufficient hoses to convey water to 
any part of the vessel, with a serviceable outfit of water-buckets; and a 
moveable fire-engine to be carried in all coasting, channel and ocean-going 
steamers. 

The proposed system of registration should include a classification of 
steamers; and as the character, to which each vessel would be entitled in its 
class, would depend on its general state of efficiency, wc are disposed to think 
that many other important requisites for attaining the utmost practicable de- 
gree of security,. would gradually be adopted by owners without compulsion ; 
such as water-tight bulkheads in new vessels; powerful extinguishing pumps, 
worked by the engines; connection of the condensers with the bilge-water ; 
disengaging apparatus for the paddle-wheels; heavier and more effective 
ground-tackling, &c. The publication of accidents, and of their causes, 
would also warn steam-vessel owners, commanders, and engineers, and iu- 
struct them how to guard against disasters. 

In framing these recommendations, our object has been to suggest practical 
means for further securing puhlic safety, without inflicting vexatious rules on 
steam-vessel owners; we believe that their adoption would tend materially to 
promote, and, in no respect, to cripple the progress of Navigation by Steam. 
We are confirmed in these views by finding them so much in accordance with 
the majority of opinions expressed in the Appendix, and they correspond with 
several of the regulations enacted by foreign states. They are, however, much 
less stringent in their nature than thosc proposed by many of our correspon- 
dents; and we consider them much less onerous, and more suitable to the 
peculiar character of the British steam-marine, than the laws of other coun- 
tries. An abstract of these laws is annexed, and the whole are given in the 
Appendix. £ 

There is one additional measure strongly advocated, but we feel great 
doubts of its practicability; viz. that of compelling the engineers employed 
on board steaim-vessels to undergo preparatory examination, and to find surety 
for their good behaviour. There is no existing Board at the different ports 
competent to determine the fitness of this class of men for their oceupations ; 
and we think it would Be difficult for any local surveyor to decide on indivi- 
dual qualifications, Important as we think it is to raise the grade of engine- 
men—who have, in fact, in their hands, the lives of all on board,—we are of 
opinion their means of doing injury to life or property would be so much 
abridged by the foregoing regulations, that it would suffice to impose a penalty 
upon them, for any wilful abandonment of duty, gross negligence, or drunken- 
ness. 

We, also, feel considerable hesitation in offering any suggestions as to 
limiting the number of passengers in steam-vessels, a measure which has been 
strongly urged upon our attention. Cabin passengers take care of themselves, 
and will not go on board, unless there be adequate accommodation ; not s0, 
however, deck passengers ; from the increased number of whom alone, danger 
is to be apprehended. 

Legislation, with respect to the number of passengers, must have reference 
to the tonnage, either by builder’s measurement, or by register; but the sta- 
bility of the vessel in carrying a load of passengers on deck, or in carrying a 
due proportion of sails, is materially affected by the weight and condition of 
the cargo under deck. Our difficulty on this subject is, therefore, inuch in- 
creased by the circumstance that a vessel carrying cargo, under deck, is, for 
that very reason, better qualified to take a deck-load of passengers with safcty, 
than vessels, althongh exclusively appropriated to passengers; in consequence 
of the greater stability which vessels acquire, in a sea-way, by reason of the 
weight of carried below. 

That the obligation to carry some powerful steam-whistle, bell, or gong, 
be part of the proposed law, as regards steam-vessels; also that their rata 
through the water be defined, during fog, and thick weather, in crowded 
waters, whether plying by day or night. 


THOMAS TREDGOLD. 


To architects, engineers, and persons concerned in any department of 
building, thename of Tredgold must not only be familiar, but likewise respected 
and valued ; and it is presumed not less so by many individuals in the higher 
walks of life. To all such it must be a matter of painful interest to be in- 
formed, that the family of such a highly-gifted man and martyr to science, 
consisting of an aged mother, two daughters in extremely delicate health, 
and a son of about thirteen years of age, are in very dependent circumstances. 
His friends have long cherished the hope that before this time—for it is now 
ten years since his death—their situation might have attracted the favourable 
notice of government; but as this has not been the case, Mr. Habershon, 
one of his early friends and his biographer, with John Donkin, Esq, his 
joint executor, have commenced a subscription in furtherance of this laudable 
object. . 
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RALPH REDIVIVUS. 
No. XVII. 
. OUR HOUSE IN LINCOLN'S INN FIELDS. 
According to an article in the * Conversations Lexicon der Gegen- 


wart," which professes to afford some information as to the present 
state of architecture in England, * Sir John Some’s buildings generally 
display superior taste, but are not always well-disposed in plan"! So 
far from which being the case, the very reverse to it is the truth, for 
while his plans were generally excellent, and displayed considerable 
invention, the taste manifested in his designs was apt to be very un- 
equal, seldom good througliout, and occasionally most barogue, mean 
withal, and unmeaning. This front of his own, or we may now call it, 
of Our Own house in Lincoln's Inn Fields, although not his very worst 
production, is one which none will envy him the reputation of, since 
it manifests far more of whimsicality than of originality. Even sup- 
posing for a moment that nothing can be alleged against the taste 
shown in any of the separate parts, it is decidedly faulty and defective 
as a whole, not because it is in a style perfectly sui generis, but be- 
cause it is a crude. jumble, amounting to no style at all. The house 
itself, which shows itself plainly enough, is one thing, while the fanciful 
addition or excrescence by which it has been attempted to disguise it, 
thoagh only partially, is something xig rad different. The former 
is as plain and homely as either of the houses adjoining it; what 
has been struck up against it is, on the contrary, not only exceedingly 
fantastic, but not a little mean-looking into the bargain; which mean- 
ness of character, it should be observed, is altogether different from 
homeliness, it being neither more nor less than that which almost inva- 
riably attends paltry pretension and trumpery affectation. 

Besides being remarkably poor and insipid in itself, this odd ap- 
pendage to the front of the house is decidedly contrary to all just 
architectural principle, inasmuch as though really of stone, it has the 
appearance of being constructed merely of boards, the thickness of 
the stone-work being only a few inches, a species of delusion as dis- 
agreeable in itself, as it is at variance with that usually practised ; 
for if most of our buildings are, according to some very veracious 
critics, mere “lath and plaster," they have, at all events, the merit of 
looking substantial, whereas in this case stone has been employed to 
form a flimsy-looking fabric, whose front is scarcely thicker than a 
wall of stout planks, which appearance is in some degree increased 
rather than diminished, by the arches of what was otiginally an open 
viranda, having been filled in with windows, since this adscititious 
structure has been thereby rendered the external front of the house, 
aml the window sashes hardly recede at all within its surface. The 
upper story of it, on the other hand, which remains as before, looks as 
it always did, like a child’s fabrie of cards—thin slabs of stone set np 
on edge, but how held together it is impossible to guess. That there 
js any want of real security or sufficient solidity is not to be supposed, 
but there most certainly is a great want of the expression of the latter, 
if not altogether of the former; at the same time that there is nothing 
whatever of that lightness and slenderness combined with delicate 
richness, which produce such a charm in some styles of architecture— 
for instance, in many Gothic and Oriental examples, where tenuity in 
parts of the construetion is made to conduce to beauty and to orna- 
ment. Here the architecture professes to the eye to aim at the usual 
character of solidity, there being no indication of a different principle 
having been adopted and suitably carried out. The unfortunate con- 
sequence is, that this capricious essay is not at all satisfactory according 
to any one principal of art. 

Another very fatal oversight appears to have been committed, which 
is, that the elevation appears to have been considered morely with re- 
spect to its appearance upon paper, detached from everything else, 
without the s'ightest attention to the actual situation, for owing to its 
being rendered very conspicuous by being made to project beyond the 
line of the other houses, this building looks little better than a narrow 
upright slip, and far more a than it would do if it did 
not thrust itself more forward than its neighbours. Unless it could 
have been made to emlure examination better, it would have been 
more prudent not to allow it to court observation after the marmer it 
does. Since it has been enclosed by the apertures being glazed, this 
virapda, if «o it may be called, gives the whole house the appearance 
of projecting very awkwardly beyond any of the others, for the effect 
produced by it is altogether different from that attending any similar 
advancing part of a larger architectural mass. 

No doubt as far as the house itself is concerned, this anomalous cx- 
crescence in front of it is considerably in its favour, inasmuch as it 
gives not ont pur extent, but variety and novelty of character to 
the rooms which are enlarged by the space thus added to thom. Bnt 
then it is no more than reasonable to expect that this should be ag- 
complished with greater attention to external appearance, so as rather 
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to enhance it, than detract at all from it. It is comparatively easy to 
obtain either internal convenience or external beauty separately; the 
problem is to combine them in such manner that what contributes to 
the one shall also contribute to the other, and by way of referring to a 
somewhat analogous instance, though only a single one, it will be suff- 
cient to mention the Bay and Oriel in Gothic architecture, as beautiful 
and characteristic features externally as they are within. 

Had it been the production of a mere botcher and bungler,r such a 
front as this in Lineoln's Inn Fields would have excited no pastioular 
surprise, whatever other mental emotion it might have occaeiomed. 
Very different, however, does the case become when we eonsidhr that 
it was designed by the late Professor of Architeeture, who, w ether 
deservedly or not, has been complimented almost u ingty for hie 
ability and talents. Nor can it be alleged as a miti th excuse for 
his deplorable failure in this instance, that he was at alf thwarted or 
checked in his ideas, and obliged to comply with the preposterous 
whims of a stupid, obstinate employer, quite contrary to his own 
better judgment and taste. Here he was under no control, but was at 
liberty to abandon himself freely te the inspiration of his own poetica] 
fancy, and to realise one of those visions of architectural an) 
beauty by which he was wont to imagine himself to be visited. Wha 
has been the result? Nothing better than x poor flimsy meagre box- 
looking erection, very little, if at all superior in ita puny taste, to 
many of our London gin palaces. How far Sir John was satisfied with 
it himself, 1 carmot undertake to say, but if he was sutisfied with it at, 
all, he must have been satisfied very easily indeed. 

Notwithstanding that be was checke no scruples as to iano- 
vating very freely, Soane after all accomplished nothing approaching 
to a style, or even laying the foundations of one. He uired a 
manner of his own, and nothing more. Instead of gud advancing 
in the path he ventured into, he seems to have quite bewildered him- 
self, to have kept groping about and fumbling at novelty, without 
being able toseize hold of originality. What his principles were, his 
architectural principles I mean, it is impossible to decide. In fact, be 
seems to have had no positive ones, but to have shifted and veered 
abont just according to the whim of the moment. 

With reapect to taste, the whole of his own house convicts him of 
having been exceedingly unequal, and addicted to the trivial and the 
trifling. There are many exceeding clever and pleasing ideas thrown 
out in many parts of the interior, but hardly any ope of them has been 
properly worked up. There are many ingenious contrivances exem- 
plifed in it, which as lessons and hints are valuable enough, yet be- 
yond that may almost be proriounced failures. The whole ts little 
better than a number of odds and ends of the kind jumbled her— 
an architectural cenlo of rags and patches, of little shreds and bits to 
serve as a sort of professional pattern card. So far, therefore, from 
treating it at all unjustly by so styling it, itis ouly by considering it 
merely as such that we reconcile ourselves to it, and overlook its in- 
congruities as a whole. In the little court between the house and the 
museum at the rear of it, just enongh has been done to show what 
might have been accomplished within that confined space, and how 
pleasing a bit of scenic architecture might have been produced, were 
it at all more than a mere begining. At present it produces nearly 
the same impression as a pictare would do that should be framed and 
amg up, though many pus of its cnnvas should not have been touched 
at all by the pencil. The mnseum itself is no better; it bas no pre- 
tensions whatever to architectural design or effect, even in its plan, 
being an irregular, crowded, huddled-up, cut-up, mere make-shift 
of a place, where the casts, &c., are stowed away without half so much 
aim at arrangement as may be seen in the *show-rooms" of many 
tradesmen. The only room (excepting the small parlour next the 
court) that is at all satisfactory, properly studied, and consistently 
finished, is the picture cabinet, whioh js certeinly n. delightful Htle 
architectural bijou, a model for a small reom of the kind, especially for 
one similarly situated. 

Though it is no particular defect in the house itself that jt is most 
ill-adapted for à museum open to the public, since it waa not built nor 
afterwards altered for auy such purpose, it is not ob that account the 
less absurd that it should have been so nppropriated, unless it had been 
freely devoted to public use, and rendered accessible every day and 
all day long, without other restriction than what would be Lien iine 
necessary to protect it from injury. In that case about a hundred-fold 
the present number of persons might have visited it in the course of a 
year, all of whom would doubtless have brought away with them 
nothing but their admiration. As it is now managed, however, the 
whole affair is a piece of veritable humbug—ape Bhat tells people 
plainly enough what sort of meaning Sir John attached ta the word 
* donation.” 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS VII. 


I must have liberty 
Withal. as large a charter as the winds, 
To blow on whom I please. 


I. I was informed the other day that I had been severely reproached 
by one whose name was told to me, for expressing a very mean 
opinion of Nash's abilities as an architect, whenever I have men- 
tioned him. Iu so doing | am so far from being at all singular, that I 
ouly seem to adopt the general opinion entertained of him, and there- 
fore should have been very glad ta have discovered, if possible, merits 
which the rest of tbe world had either carelessly overlooked, or been 
too obtuse to discover. My reprover is pleased to affirm that he 
possessed very superior talent; yet thut bare assertion without some- 
thing like proof to support it, may very well be set aside as amounting 
to nothing, or rather as a proof in itself that it would not be at all dis- 
creet to attempt to confirm the praise by pointing to any one of his 
works as a testimony in his favour. It js possible that he may have 
succeeded better in some of the things he did, but in those by which 
he is most known,—or at any rate with which I am acquainted, he 
exhibited, if not always the very worse taste—a most insufferably 
mediocre one,—vulgar commonplace stuff, and most deplorable insi- 

idity. Look at the building which forms the east side of Carlton 

lace ; look at the Regent's Park terraces, which Bartholomew terms 
“ mortar skimmings by the mile”: they are stamped by littleness and 
feebleness, whicb insome of the designs are rendered most flagitiously 
offensive by the coarse and vulgar tawdriness with which the fronts 
are bedizzened out. Uglier things there may be, but exeepting our 
modern gin palaces, nothing so flagrantly mereiricious in sisi ud 
Whenever I look at the slattemly finery with which they are tricked 
out, I feel that I am standing in the presence of the “Harlotry of 
art.” Yet to Nash it was that George the Fourth intrusted the task 
of erecting a palace; which, notwithstanding the sums so extravagantly 
squandered away upon it, is little less than actually disgraceful to the 
character of art in this ipee Independent of mere size, the build- 
ing in St. James’ Park ias nothing whatever to recommend it. Itis not 
at alf distinguished by greatness of manner, —quite the contrary, for 
there is not à single portion of it that is not stamped by littleness and 
insignificance. What a singular, and to ourselves, daploratile contrast 
does it present to the new palace of tlie Duke of Brunswick by Ottmer, 
engravings of which have reached this country. Though not free 
from faults, the Brunswick palace has at least a grand - imposing 
air. It looks like the residence of a suvereign, which is much more 
than our own does. Asa palace for the sovereign of Little Britain 
the one in St. James’ Park would be reasonably handsome and stylish— 
a smart piece of architecture enough; but for that of Great Britain it 
is not so well. However there may be excuse for Nash, poor man: 
Jobn Bull is both very poor and very stingy ; whereas, it may be pre- 
sumed the Brunswickers have’ plenty of mopusses, and can afford to 
build palaces that look like palaces after they are built, 

I. Greatly will Bartholomew,—who must not be confounded with 
St. Bartholomew the Great, exult at a damper having been thrown 
upon competition by the result of that for the Nelson monument. 
Poor competition, a most woful figure do you now cut! Well may 
you hang your head ;—better would it be were you to go and hang 
yourself, As for the profession, they will very quietly go to sleep 
upon the matter. No wonder that committees lau Sx at them to their 
ey faces, when they show that they may be kicked at and beaten 
with impunity, like spaniels. Never were there such pluckless creatures 
as they show themselves to be, when, without making the slightest 
protest against such treatment, they allow themselves to be bamboozled 
in the most bungling, barefaced manner. The Royal Exchange com- 
petition is already openly spoken of by many as being little better 
than an arrant hoax, The plans of the committee are it seeins all 
settled, before a single plan has been sent in by those invited to com- 
pete for the Es Butler must have been thinking of architects 
when he penned his hackneyed distich, 

Surely the pleasure is as great 
In being cheated as to cheat. 

NIL Baron Von Klenze has just got a severe thrashing: I do not 
mean that he has literally baen beaten black and blue, but bas been so 
cut up tbat he is likely to look very blank and blue for some time to 
come. Has he then, it will be asked, been attacked by some impudent 
shallow-pated journalist? No: his theory and opinions have been 
deliberately ridiculed as false and extravagant by Professor Wiegmann 
of Dusseldorff, who is himself an architect. The Professor's tone is 
not partieularly courteous, nor does lie omit the opportunity of giving 


the Baron a hard hit wherever he cn. Among other things he ridi- 
cules his affected language, and the solemn obseurity in lich he wraps 
un his meanings ór eMe in such manner that it requires an 

dipus to unrfddle them. Architecture,” says the Baron, “in the 
ethie (?) meaning of the term, is the art of shaping and putting toge- 
ther natural materials in order to accommodate them to the purposes 
amd wants of society, so that the method of applying them according 
to the laws of strength, durability, and consistency, may secure the 
greatest possible firmness and lastingness with the least possible cost 
of labour and material" Commenting upon which very oracular de- 
finition, the Professor,—no doubt very rudely—remarks that if such 
be the case, a boot-jack is npon a par with a work of architecture, and 
that a tailor or shoemaker can fulfil all the conditions laid down by 
the Ritter, just as well as Ritter Von Klenze himself, or any other 
architect.—Klenze, it is well known, is the Don Quixote of Grecian 
architecture, and not a little Quixotic in his notions of it. According 
to him it is the only positive architecture ; the meaning of which ex- 
pression I must confess, I positively do not understand, There is, in 
my opinion, infinitely more good sense and valuable truth in the fol- 
lowing remark by Wiegmann himself: * As studious disciples of an- 
cient art the most important lesson we can derive from it is, to endea- 
vour to work out for ourselves a style that shall be to us what their 
own was to the Greeks. It is only by being so understood and so 
applied that the beautiful art of classical antiquity can exercise a 
worthy and beneficial influence on our times; which it cannot do so 
long as it shall continue to be a lifeless model, for slavish—and he 
might have added, indolent — imitation.’ ” 

V. It is possible, nay very probable, or I may as well say, once for 
all, very certain, that nobody m this country is acquainted with the 
writings of Gogol, notwithstanding that he is one of the living literary 
celebrities of St. Petersburg. Beyond that, and that he has the repu- 
tation of being one of the cleverest authors of his day, I myself know 
very little more of him than any one else; having only a few hours 
ago opened his two volumes entitled “ Arabeski when my attention 
was instantly arrested by an article headed “On Architecture.” That 
was sufficient to deterinine me where to commence an acquaintance 
with Gogol; yet I must confess that it was not withont very great 
misgivings that I did so; for it was not at all likely, I thought, that I 
should meet with any thing particularly new, or rather, not particularly 
stale, on such a subject, in such a quarter. To my astonishment, how- 
ever, I have found that it does contain much original thinking on the 
subject, much sound criticism, and many ingenious and clever remarks. 
I shalt confine myself, however, at least for the present, to that passage 
where he expresses his discontent at the utter want of originality 
manifested in all modem works of architecture. In every other class 
of ornamental productions, he observes, invention is permitted to have 
free scope, the consequence. of which is that. forms and combinations, 
as tasteful as they are novel, are obtained, which but for such liberty 
would never have been thought of. It is thus that the artisan, the 
mere mechanic frequently surpasses his models, although they may 
be very good in themselves, and scem to require no further improve- 
ment: but the architect —the artist as he is pleased to style himself, 
durst not, for the very life of him, attempt any thing of the kind. Such 
privilege is denied to him. Innovation! heterodoxy! heresy! All 

is comrades would at once be up in arms against bim who should 
attempt to alter, not the proportions ofan order, but any of its decorative 
details, however true he might keep to its general character. I am 
afraid Gogol himself will be considered outrageously heterodox. What 
business has he to have an opinion at all upon the matter? Nobody 
ought to presume to understand architecture, but architects them- 
selves; and then things would go on smoothly and quietly. Tt is all 
very well for other people to have just brains enough to admire and 
wonder, and nothing more, 


New PnoskcriLE.— Very early on Thursday morning, the 4th ultimo, an 
experiment was made at Kingston with a new and formidable projectile, 
meant to supersede, not only cannon, but also the much more questionably 
vaunted hollow-shell, now a favourite in the French and Russian navies. The 
whole apparatus did not excced twelve or thirteen pounds Weight, and was 
enclosed in a very small compass. The projectile was launched by hand, 
from a distance, at a.pleasure-boat. It proceeded noiselessly till it reached 
the aim, and the effect was then terrific. Catching the vessel'a-midships, the 
force of the explosion fairly raised it above the stream and broke every single 
plank into splinters and small fragments, so that no idea of the vessel's form 
or use was left for the spectator. The splinters were carried in every di- 
rection, and nmny thrown into the neighhouring fields. The explosive power 
was only about two pounds, but exceeded the destructive energy of at least 
forty times that weight of gunpowder, as now used, in any shape. The per- 
cussion was tremendous and shook the houses for a considerable distance. It 
was attributed at Kingston to the explosion of a powder mill at IIounslow, 


| and caused great excitement.— Times. 
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BURSTALL' PATENT PNEUMATIC CARRIAGE SPRING 
RAILWAY BUFFER, AND ELASTIC DRAG. 


Tur. principal feature of this invention (as shown in the diagrams) 
consists in applying the elastic properties of the air for the sprin 
and buffers o railway carriages, and is best performed by inclosing in 
a metal cylinder an air-tight vessel constructed of caoutchouc or caout- 
chouc and silk or cotton, such as the well known preparation of Mr. 
Mackintosh, or of some of the animal tissues, or any other flexible 
substance which can be made air-tight. 

Fig. 1 in the plan shows a double cylinder, its pistons, buffers, &c., 
the cylinder being in section,) to indicate the situation of the air 
vessels. 

Fig. 2, 3, 4, and 5 are plans and sections of part of a locomotive 
steam carriage frame, with four of the springs; the buffer, cylinder, 
and part of the frame, being in section as in fig. 1. 

Fig. 6 is a plan of an elastic drag, and an improved method of con- 
necting a train of carriages together. . 

The same letters of reference are used in the like parts in all the 

lans. 

: In fig. 1, AA are those parts of a cylinder (which is constructed with 
a partition in the centre to make it into two) in which the air 
vessels are to be placed; LL are two pistons for compressing the air 
vessels; CC the piston rods on which the cross heads B B are to be 
securely fixed ; the outer ends of the piston rods C C being extended 
to tlie full length of the carriage for the purpose of fixing the buffers 
EE; the bars across the buffers with the holes PPPP are for the pur- 
pose of fixing drag chains to connect one carriage to the next in the 
train; the cylinder (as only one will generally be required) must be 
bolted by the four lugs D DD D to the centre of the carriage; the two 
cross heads B B are connected together by the side rods N N to cause 
the two pistons to act together, or as one is compressed against the 
one air vessel, the other will be relaxed according as the carriage is 
moved forward or backward, and as the buffers are fixed to the ends 
of the piston rods, the concussion will be received through them on 
the corresponding air vessel. . i 

In fig. 2 and 5, FF, is part of the side frame of a railway steam 
carriage; fig. 6 being the plan, and fig. 2 the elevation, with part in 
section; H f HH are four cylinders, and may be seven to ten inches 
long, and five to seven inches diameter, two bei shown in section 
and two in elevation; together they form a powerful carriage spring 
on the same principle as the above described buffer, with air vessels, 
pistons, and piston rods: the cylinders may be made of cast iron, cast 
in one piece, and must be bolted upon the top of the carriage frame; 
K is the axle of the carriage, with its brass bearing guided by the iron 
frame in the usual way, on this brass a strong iron bar I1 is fixed, and 
on which the four piston rods of the springs stand so that the com- 


pression of the air vessels in the cylinders A A may produce the re 
quired elastic action. 

In fig. 3 and 4, GG, is the end framing of a steam carriage, fig. 3 
being a section of that, and a buffer to be placed at the end of the 
carriage, while fig. 4 is a plan; this bufer is constructed and acts on 
the principle before described, and is for the protection of the carriage, 
when either jue a train before the steam carriage or when one 
carriage is propelled against another. 

Fig. 6 is a plan of an elastic drag, on the same principle and con- 
struction as fig. 1, except, instead of the two buffers the elongated pis- 
ton rods are provided with a socket joint and key to connect the train 
together, as at M 3 and 4, and two horizontal joints as at M 1 and 2; 
these joints being for the purpose of allowing the train of carriages, 
however long, to conform without stress or strain to any curve of the 
railway. By this plan the whole train will be locked together by what 
will be, in effect, a complete bar from end to end; while each carriage 
being only acted on through the medium of the elastic air vessels, will 
be freely at liberty to take its natural place on the railway bars, and 
any oscillatory motion which any individual carriage may receive, will 
end with itself, instead of as at present being propagated backwards 
and forwards from one end of the train to the other, while any sudden 
shock will be received on the air vessels the same as if provided with 
buffers. 

As in this method of supporting carriages and forming railway 
buffers, advantage is taken PP two of the most elastic substances in 
nature, it principally remains to show there are no practical difficul- 
ties in the way; this will be clear from the fact, that the air vessel is 
so completely supported by the cylinder, that a vessel made by ex- 
panding with a syringe one of the common caoutchouc bottles, sold by 
the stationers, weighing only one ounce, and enlarged till it was less 
than 1-40th of an inch thick, bore, without symptoms of failure, a 
gross weight of upwards of 300 pounds, equal to $0 pounds to the 
Inch; which was likewise the case when a sheep's thadder of less 
than one quarter that biis ia was put into the cylinder. 

In constructing the single buffer, as in fig. 3 and 4, it is recommended 
that they be made 7 or 8 inches diameter, or containing 50 to 60 cir- 
cular inches section; this, if pressed by concussion to half its le 
will give a resistance of about 700 pounds; if iuto 1-4th 2,000 pounds ; 
or if into 1-8th, 5 to 6,000 pounds; but so long as the cylinder is strong 
enough, it can never be brought home. 

In the elastic drag, fig. 6, cylinders of five inches diameter will be 
fully sufficient, as the utmost draught of each carriage may not exceed 
100 pounds; and as each carriage will have its own independent 
spring, this will give a power of compression of four pounds only to 
each circular inch; while in case of any sudden stopping, as the air 
vessel may bear 100 pounds to the inch, a resistance of about 2,000 
pounds may be received without any prejudice to the spring. 


WILLIAMS’ PATENT WROUGHT IRON BOILER. 


A A the flow pipes. 


AA B man-hole. C C apertures of three inch square 
pipe, nine inch long with cocks D D.fixed on to the front with a move— 
nble flange, to clear out the dirt, &c., from the inside. E the fire-place 
F the outside of the boiler forming the side flues, where the fire passes 
round. G the top of the boiler. H the return-pipe. 

THE amexed engraving is a perspective view of a very compact 
and economic boiler; every advantage has been taken for economizing 
the heat, as well as taking every precaution for cleaning out the in- 
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terior, for want of which most boiler: on a small scale fail, in conse- 


quence of the sediment and impurities of the water forming a crust 
upon the internal surface, preventing the caloric passing speedily 
from the fuel through the metal to the water, and causing also the 
boiler to be quickly burned out. The boiler is made of wrought-iron, 
and is furnished with a man-hole at the top for the purpose of cleansing 
the interior, and there are also two apertures in Io communicatin 
with the bottom for the same purpose ; these two apertures are close 
with iron plates, fixed to flanges with nuts and screws and which are 
easily removed when required. The fuel is placed in the centre of 
the boiler, and the flame 1s made to divide at the back and pass round 
both sides, and again unite in front and pass over the top, to the 
iis i by this means no part of the boiler is exposed to the cold 
atmosphere, but all is subject to the direct action of the fire. Instead 
of dividing the upper and side flues by a brick partition, as is usually 
the case in setting boilers, they are divided by a flange of the boiler 
filled with water, by this construction no part of tlie boiler contains 
more than 34 inches in thickness of water, consequently the circu- 
lation through the hot water pipes is very rapid. 

Some of these boilers were fixed last winter for the purpose of 
heating conservatories, and gave perfect satisfaction; a model of the 
boiler may be seen at the ofe of this Journal. 


THE WELLINGTON MEMORIAL. 


Sır—ln the authenticated account of the proceedings at a meeting 
of the General Committee on the Welli n Military Memorial, some 
assertions were made that are calculated to create a prejudice which 
might not have been intended, and as Dr. Johnson observed, in ques- 
tions of general concem, there is no law of government or rule of 
decency that forbids open examination and public discussion. The 
subscribers, who in the list of the committee read so many illustrious 
names, had a security that nothing would be done in opposition to the 
argument, and in defiance of right reason, yet it appears by the state- 
ment of Lord Hill, that two or three days after the meeting of the 

neral committee lie expressed an opinion against their proceedings, 
But he was told that it was too late, and a few days afterwards a 
written statement was made by several influencial members of the 
committee, not against the choice of the artist, but that due care bad 
not been taken to obtain the best design; now as it seems by Mr. 
Croker's letter to Mr. Rice, “that he in common with others, entertained 
an opinion that some undue favour was intended for Mr. Wyatt, it was 
reasonable to wine that the committee would have courted investi- 
gation instead of clinging to form for protection from discussion; and 
as a general orsi, tol the subscribers could: not have impeded the 
work, it might have been useful as a proof that the committee had, in 
common with the subscribers, no object of private patronage in getti 
up the second memorial, but were actuated solely by an anxious an 
earnest desire to express their love and admiration of the immortal 
Wellington, by erecting the best military memorial that art could pro- 
duce, and to obtain that object public opinion was in favour of com- 

etition; but in opposition to that feeling the Right Honourable J. 
Wilson Croker thought it requisite to taunt Lord Colborne with the 
failure of the Nelson competition, and said that it would have cured 
any body of the principle of competition. ** That not one person of note 
offered, one single R.A., and one only, not one artist, sculptor, designer, 
or painter, whose names any one of us had heard before; and the re- 
sult was that after all that competition, we selected a mere architec- 
tural designer, which we could equally well have done before the com- 
etition began, in short, that as producing any thing good or valuable 
in the way of art, I take upon myself to say that it was an utter 
failure." As the models and designs are exhibiting for the benefit of 
a charitable institution, to provide a home forthe destitute sailor, this 
assertion was illtimed, and it was drawing largely upon the credulity 
of the members of the committee, to try to make them suppose that 
they had never heard the names of Bailey, R.A., Wilkins, R.A., 
Smirke, an Pistrucci, Beknis, Donaldson, Shaw, Fowler, Hay- 
don, Britton, Salwin, Lough, Westmacott, Catew, Robinson, and many 
others who were competitors; Peurhyn Castle, the Conservatory at 
Carlton House, Dunkeld Margam, the Atlas Fire-office, and many 
other buildings have given some notoriety even to my humble name; 
but the models have been seen by many persons capable of appreciat- 
ing works of art, whose opinions offer a triamphant refutation of Mr. 
Croker’s aspersions.  Marochettin, whose name has obtained such high 
distinction for his matchless equestrian statue, that it must have met 
the eyes or ears of Mr. Croker, withdrew his model after he had com- 
ared it with the works of the British artists, who have been so un- 
justly and unnecessarily repudiated und calumniated by Mr. Croker ; 
although it might puzzle him to produce any work of art superior to 


Bailey’s. Competitions carried out properly are the only channel to 
bring talented [ous men forward who have no patrons; but if accord- 
ing to Mr. Croker's doctrine, the name only is to be looked at, it is 
better to continue the parliamentary practice of a strong party struggle. 
The manly independent speeches of the Duke of Richmond, Lords 
Hill and Colborne, must gain honour and respect from all persons who 
feel any interest in the success of the arts, and their judicious conduct 
in avoiding a division cannot be too highly commended ; in a matter 
of such importance there ought to be no bickering or division, and it 
was evident from the first that the ruling party were resolved to carry 
their object with a high hand (cote-a-cote). Mr. Croker staterl 
that when he entered the committee, he found that a string of resolu- 
tions had been passed, ending with the appointment of Mr. Wyatt as 
the artist, but upon Age objecting, the appointment was postponed, and 
that he afterwards agreed that Mr. Wyatt should be employed, pro- 
vided the equestrian statue was placed on King George the 4th gate- 
way arch to the Green Park; and he produced a drawing made by bis 
direction to shew the proportion, and said that he understood from 
the architect that the arch was strong enough to support the weight 
of the statue, but it seems he was mistaken, as it now appears it will 
require to be strengthened and filled up, to be as firm as a single stone. 
Now as the use of the arch was made the condition of Mr. Croker's 


‘adhesion, the government of course thought it requisite to defer to 


ublic opinion, and they took the proper course to arrive at it, viz., 
5 lacing a model of the equestrian statue according to Mr. Croker's 
scale upon the arch, (the shouts of laughter and the derision with 
which it was treated was conclusive), and et the committee persist, 
nor would they have called a meeting in all probability if Lord Mel- 
bourne had not had that respect for public opinion when properly ex- 
pressed, that is becoming his exalted station, and routed a proof 
that the majority of the subscribers were satisfied that with the large 
sum already paid in, and the sum that may be expected to be sub- 
scribed, nothing better could be produced in art than the completion 
of a gateway. The citizens of London may erect their equestrian 
statue on the top of the Mansion House, to show that their respect 
was greater for the warrior than for the minister; for if their statue 
is intended as a memorial of the illustrious Deke’s services as 
minister, nothing can be more absurd than an equestrian statue, as it 
ought to be erected in his official robes, which are not certainly cal- 
culated for horseback. It is unfortunate that botl in the Nelson and 
Wellington memorial such an utter disregard has been shown to public 
opinion. Inthe former, artists were invited to deliver designs and 
models, a sub-committee was appointed, seven of whom it is said met 
and resolved, it ape by Mr. Croker’s account, to 5E pa a 
architectural designbr, which they could, as he says, have done just as 
well without any competition; the designs were afterwards exhibited 
and the general opinion was so strong against the selection of the 
column, that the general committee thought it right to pay the pre- 
miums, and allow the artists to alter their designs, and they or any 
other artists to send new designs, it was sup osed for the purpose of 
obtaining the opinion of the public to guide the committee in their 
choice; yet by a mistaken restriction, but a small number of persons 
obtained a sight of the designs, the competitors felt the inconvenience 
so strongly, and were so desirous that the greatest possible publicity 
should be given to the designs, that they petitioned the coinmittee to 
suspend their final adjudication until the design had been seen, and 
they offered to pay the cost of the room; their request was treated 
with silent contempt; a ballot-box was opened at the Thatched House 
Tavern, no discussion took place as to the merits of the designs, a 
resolution was passed that the sub-committee might alter the details 
of the chosen design, and as it was natural to suppose it would, 
the farce ended in there being more votes in favour of the column 
than of any one of the others; and it is possible the question was de- 
cided by a minority of the members of the committee. Mr. Croker, 
from his talents, acquirements and confidence, is of so much weight 
that it is to be regretted that he is not more careful in his assertions, 
witness his declaration in support of his opinion that he believed that 
in monarchial countries there is no instance of an esquestrian statue 
erected to a subject; when, in his way to Harley-street, if he passed 
through Cavendish-square, he must have seen the equestrian statue 
erected to the Duke of Cumberland, who was a subject to King George 
the 2nd. It is à melancholy consideration to reflect on, that two such 
glorious opportunities for the exercise of the highest qualities of the 
arts may be thrown awuy, merely because modern statesmen and 
warriors are not the best judges of art, and are too proud to consult 
those who are. The report thes that the sum subscribed is 22,5201, 
and the sum paid is about 17,9207. I thought that to subscribe was 
to pay, surely there are none who have not paid, but we ought to 
know if there be any names on paper alone. 


Connaught Terrace. Tuomas Hoprgg, 
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WOODEN PAVEMENT. 

Sin—Observing a number of blocks of wood lying in the Old Bailey, 
evidently prepared for forming a wooden pavement for the carriage 
way opposite the Session House, and noticing the bloeks to vary 
greatly in dimensions, I measured several of them, and found some 
only eight inches and a half long, while others were nine inches and 
three eighths. They generally approximate to the figure of regular 
hexagonal prisms; some of them, however, are a little conical, but the 
diameters vary so much that. it will be impracticable to fit them - 
ther without leaving interstices betweeg them so at as to render 
the outer parts of the blocks liable to be chipped off by the feet of the 
horses, and the wheels of the carriages passing over them. 

The surfaces too of the ends of the blocks, each of which ought to 
be cut off exactly at right angles to the axis of the prism, form, in 
many cases, oblique angles with that axis, and consequently when the 
blocks are placed with the grain upright, one side will be higher than 
the other, and thus the pavement will necessarily have an uneven sur- 
face, and much of the value of the wooden pavement be lost. 

Having attentively watched, for about four years, from 1827 to 1881 
the effect of much travelling over a piece of wooden block pavement, 
well executed in the principal gateway of Vienna, and observed that 
it appeared to wear away much less than any other kind of pavement. 
1 frequently on my return to England in 1831 mentioned to our en- 
gineers the superiority of a roadway thas formed, and took every op- 
portunity to recommend the universal adoption of this excellent ma- 
terial. 

But the govdness and durability of such a road will depend on the 
workmanship; the blocks ought all to be cut exactly to one gauge, and 
Jaid down on an even bed; I should consider a difference of a tenth of 
an inch in either length or breadth sufficient to digrace any engineer 
who would permit such blocks to be laid down contiguously. How 
great then must be my disgust at observing near an inch difference in 
the lengths, and more than am inch in the breadths of those blocks 
about to be used in the Old Bailey. 

Being thoroughly satisfied that neither comfort nor durability can 
I result from such excessively bad workmanship, and appre- 
rensive that the numerous benefits and great economy of wooden 
pavements will for a length of time be lost to the community, if such a 
wretched specimen be allowed to influence public opision, I deem it 
my duty to warn all those concerned against a proceeding which can 
only produce disappointment and public injury. 

I am, Sir, your obedient servant, 
Joux Isaac HAWKINS, 
Civil Engineer. and Patent Agent. 

Quality Court, Chancery Lane. 

July 24, 1839. 


RUNNING GAUGE. 


Sir—In your last number you affixed the initials A. C. to the 
description of my Running Gauge for a Railway; as I should not like 
to appear a p tarist on A. C, or A. C. to appear a pigan on me, 
will you be kind enough to state that the initials ought to be E. C. 

It is natural for the wen who lay down the rails to lay them too wide 
rather than too narrow; it is for this reason, that the carriages cil? run 
on rails that are a little too wide, but will vof run on rails that are too 
narrow. Inthe latter case the inconyenience falls on the workmen, 
who are obliged to take up the rails and relay them, but in the former 
case the inconvenience is felt by the passengers in the side motion of 
the carriages; but the ruming guage affords a ready means of examin- 
ing them.—Bramah and Fox are manufacturing these gauges. 

Your's sincerely, 
EDWARD COWPER. 


ee 


Painten Grass Wixpow.—A very splendid painted glass window, de- 
signed to be placed in onc of the new churches in Cambridgeshire, is now 
being exhibited at the rooms of Mr. Denew, No. 30, Charles Strect, Berkeley 
Square. It is painted by Messrs. Hoadley and Oldfield, who are well known 
in this branch of art, under the direction of Messrs. Haneock, Rixon, and 
Dunt. The crayon drawings for the designs are by Mr. Wood, and the archi- 
iectural portion of the window is by Messrs. Buckler. The window coutains 
three compartments, besides the canopies. The centre compartment is a 
copy from Spagnoletti’s celebrated picture, “ ‘The Descent from the Cross.” 
The compartment to the left hand of the spectator is from tle altar piece by 
Morales, in the chapel of Magdalene Celiege, Oxford, a picture of extraor- 
dinary merit, and known to most persons from the repeated engraving of the 
original. The right hand compartment is a copy of the altar-piece by 
Raphael Mengs, in the chapel of AH Souls, Oxford, which is also well known. 
These pictures, with some allowances for the compression of the side com- 


partments, are very faithful copies ig all respects of the originals. These are 
beautifully coloured ; there is very extraordinary vividness aad brilliancy both 
in the flesh tints and in the draperies; the blues ase peculiaris fime, The 
canopies are taken from originals in Fairford Church, Gloucestershire, The 
falling of the manna, the flowing rock, the commandments, and tbe clovea 
tongues, are from the representation in King’s College, Cambridge. The 
crowns of immortality, and other devices, are original. These paintings are 
reflective of much credit on all persons connected in producing them. The 
artists have increased their already established reputation, and much praise is 
due to Messrs Hancock. for their liberal direction of the talent they have em. 
ployed. They are painted on large pieces of crown glass, not plate glass, 
crown glass being considered to imbibe colour better than plate glass, and t» 
be more hrilliant in effect of tone. The pieces are kept together by melal 
bands, grooved like the fromes of a casement window. ft has emned no 
little trouble to put these picces together, and will not be the werk of lew 
than several weeks to separate them previous te their being sent to their uit. 
mate destination, and to pat them again together. In a werd, this aa very 
noble window.— Timea, 
Discovery IN THE ARTS.—One of the most important discoveries is the 
one applicable to the reprinting of books, or reproduction of engravings. M. 
Dupont, a very industrious printer, was seeking the means of saving the ex- 
pense of stereotyping. With the assistance of a particular ink he was already 
enabled to avoid the preservation of the cliches, which requirc many materials, 
and much place and money, by the means of the preservation of a mere 
printed sheet, which lithography afterwards reproduced whenever it was 
wanted; but doubting whether the ink used upon that sheet would retain in 
the course of time the same properties, he consulted his brother, a very intel- 
ligent lithographer, and the latter found what neither ventured to expect. 
This new procees is applicable not only to fresh printed sheets, bat likewise 
to the oldest engravings, to the oldest books, and, what is of far more it. 
rest, to Greek, Chinose, and Hebrew books. ft consists in two operation. 
Over the page or engravings of which you waat a copy you lay a partieulsr 
composition. 1t is placed upon the lithographic stone and preseed, and the 
stone reproduces, with scrupulous precision, the original engraving or book. 
This impression could not, however, serve such as it is. It is itself covered 
with the same preparation, and it may then print thousands of copies by 
the ordinary process of every sort of lithography. Five minutes suffice for 
both operations. The original engraving may be restored to the portídio 
which has supplied it, for it has not been injured ; the book, thus wholly re- 
printed, may undergo another binding, and then honourably resume its place 
in your library. This new process admits of a reduction of seventy-five per 
cent. upon the expense of printing; and as for engraving, that which o» 
copper would cost one hundred francs, wit] now cost but twenty frenes: 
What consequence will not this discovery yield. It threatens the graphic 
arts, engraving and printing, with a complete revolution. A man of the 
greatest talent in the art lays claim to priority in this discovery, as is eri 
tbe case—when success las been obtained claimants come in. The wisém 
of the central jury end patent laws mast decide the question. Is the sas- 
time MM. Duponts are manufacturing, which is always a great pois, Un 
Monday the King, Queen, Madame Adelaide, and Princess Clementine Vi 
again the exposition, and examined the lythetypographic produce of tbe 
brothers. His Majesty observing an engraved head of Albert Durer, of 132/, 
which was wauting in his collection of the Palais Royale, ordered a copy &í 
it, and congratulated M.M. Duponts upon a discovery whereby there woud 
he no longer any scarce engravings or books.—Paris Periodical for Jun. 
Crora MAKING WITHOUT SPINNING on WEAVING.—Among the many es- 


‘traordinary and truly wonderful inventions of the present times is a machine 


for the making of broad and narrow woollen cloths without spinning ot 
weaving; and from our acquaintance with the staple manufacture of t 
district, after an inspection of patterns of this cloth, we should say ther # 
every probability of this fabric superseding the usual mode of making dei 
by spinning and weaving. The nrachines are patented in this end every abe 
manufacturing nation. The inventor is an American, and appears te bare i 
certain prospect of realising an ample fortune by the sale of his patent right- 
We understaud patterns of this cloth, as well as drawings of the machine, 
have been shewn to many of our principal merchants and manufactur, 
none of whom have expressed a doubt but that the machinery apps" 
capable of making low cloths which require a good substance. Should ? 
succeed to anything like the expectations of the patentees, its abridgment 
labour, as well manual as by machinery, will be very great. We find thal 
means are already taken to introduce this machinery awong our continent 
rivals; a company of cleven gentlemen in London have deposited fist 
thousand pounds with the patentces, who have ordered a machine for tea. 
when finished they are to try it onc month, and if at the end of that month 
they think it will succeed, they are to pay twenty thousand pounds for the 
patent right in the kingdom of Belgium, and it will, of course, be norte! 
there. We arc therefore bound in duty to our country and her manofachritt 
interests to adopt such facilities as will prevent us fatting into a pos? 
below our rivals in other countries. We are informed tbe necessary mat- 
uery fer the production of this patent woollen felted cloth will be tried bet 
in à weck or two, under the superintendence of the inventor, by s doth 
merchant who has an exclusive license, but is gbout to associate with hi 
twenty other respectable business men, for the purpose of sharing tbe espes 
of giving ike inyeution a fair trial. It is calculated one set of machine? 
not costing more thau six hundred pounds, will bo capable gf produs 
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six bundred yards of woolien cloth, thirty-six inches in width, per day of 
twelve hours.—Leeds Mercury. 

TzstT1MoNIAL TO RosgRT STEPHENSON, Esa.—The subscribers to the tes- 
timonia! to be presented to Robert Stephenson, Esq., civil engiueer, having 
determined that it shall consist of a handsome dinner service of plate, with a 
candelabrum, or other centre-piece, of appropriate and characteristic design, 
a committee of taste was appointed to select the design, representing every 
class of the subscribers, viz., Sir John Guest, M.P., and Mr. Crawshay, the 
iron trade: Mr. Bramah and Mr. Maudsley, the engine manufacturers ; Mr. 
W. Freeman, Mr. Bagley, and Mr. White, the stone and cement trade; Mr. 
Dowsan and Mr. Holland, the timber trade; Mr. David M‘Intosh and Mr. 
Thomas Jackson, the operative railway contractors. The committee met on 
Tuesday at Rider's hotel, Salisbury Square, and, from several designs submitted 
for their consideration, all possessing more or less of merit, they unanimously 
decided in favour of the one furnished by Mr. Benjamin Smith, of Duke 
Street, Lincoln's Inn Fields. It consists of a superb candelabrum, with a 
triangular base, surinounted by three figures, one at each angle, descriptive of 
Wisdom exhibiting to Genius and Philosophy the application of steam to the 
purposes of locomotion. At the corresponding points of the basearethrce groups 
of boys ; one is occupied with the origin of the stenm-engiue, another with the 
ordinary stationary engine, and the third holding up & shield hearing upen it 
the perfeet locomotive engine, shown in perspective, travelling upon a rail- 
way, and modelled after Mr. Stephenson's latest improvements. To this ob- 
ject Minerva is directing the attention of the group, as the triumph of science 
and the mechanical arts in the application of this mighty power. One of the 
compartments of the pedestal will be appropriated to the inscription, another 
to Mr. Stephenson’s arms, richly embossed, and the third to a bas relief de- 
scriptive of the progress of a railway in its sevcral stages of construction. The 
stem is composed of three vine branches, gracefully intertwined as they ascend, 

ing nine branches for lights, and surmounted hy a basket composed of 
the leaves and fruit of the vine. The branches have moveable tops, for the 
occasional substitution of cut glass for fruit or flowers, when lights arc not re- 
quired. The height will be about twenty-eight or thirty inches, the weight 
between seven hundred and eight hundred ounces, and cost 550/. About 
5067. remains to be applied to the dinner service, the details of which have 
not yet been decided upon. It is understood that the testimonial will be pre 
sented at a public dinner, to which Mr. Stephenson will be invited, about the 
first week in October.— Raíhray Times. 


Tux NeLson Memoniar.—On Monday, the 8th ult., the members of the 
Nelson memorial assembled at the Thatched House Tavern, St. James’s 
Street. Mr. Railton, the architect, was also im attendance. The following 
is a correct list of the noblemen and gentlemen appointed to form the sub- 
committee to auperintesd the erection of the monument :—The Duke of 
Wellington, the Duke of Northwaberland, the Marquis of Lansdowne, Lord 
Colborue, Mr. 8. Rice, Mr, Herries, Mr. Croker, Sir R. Inglis, Sir J. Barrow, 
Mr. Wood, the Duke of Buccleugh, and Sir G. Cockburnr, On the following 
morning the sub-committee were occupied in consulting Mr. Railton on his 
design, which the general committee had determined should be adopted, 


Norice on ArLAmaM Goxc.—aA very ingenious instrument has been in- 
vented by Captain George Smith, R.N., intended to give warning of the 
approach and to announce the course a steamer is sailing on in a fog. It 
coasists of @ gong, on which a hammer is made to strike, every ten seconds 
& certain number of blows, by a very simple machinery, according to the 
course the vessel is sailing on. For exemple, if she be sailing north, the 
gong is struck once; if east, twice; if south, thrice; and if west, four 

times every ten seconds. By this systematic method, the position, course 
and proximity of a steamer will be clearly announced to any other vessel. In, 
rivers Captain Smith proposes the vessel to emit single sounds every ten 
seconds, which would be sufficient to give warning. 


REVIEWS. 


— 


Ezperimental Essays on the Principles of Construction in Arches, Piers 
Bullreases, &c., by WiLLIAM BLAND, 4, with woud-cuts. London 
Weale, 1839. 


These essays originally appeared in the Architectural Magazine., 
and are now republished ina collected form. The experiments ex- 
hibit much ingenuity, but the means of correcting them and ensuring 
their applicability has not been given. 

The distinction between the properties of Roman and Gothic arches 
ie well marked, and shows the principles which led to the development 
of Gothie architecture. The latter part of the work is devoted to an 
examination of several churches and chapter-houses, principally in the 
south of England, and contains much matter worthy of perusal. 

The work is got up in a portable and convenient form, with man 
illustrations, and may be advantageously referred to as throwing muc 
new light on the theory of this important subject. 


«d Practical and Theorelical Essay on gs ba Bridges, by GEORGE 
Watson Buck, M.I.C. E. London, John Weale. 


This work bas been long looked for by the profession; but the author 


very properly deferred its publication, “in consequence," he observes 
“of filing that his knowledge of the subject was daily increased by 
the experience afforded in the construction of a variety of bridges.” 
This delay has given Mr. Buck a better opportunity of laying before 
the profession complete instructions on this important branch of en- 
gineering. During his engagement on the London and Birmingham 
railway, and his subsequent occupation on the Mancliester aud. Bir- 
mingham railway, he had charge of several bridges of this SUE 
confided to his care. These being of brick, stone and iron, have 
ollered him excellent opportunities to see how far bis theoretical cal- 
culations were verified by practice, of which he was so far satisfied as 
to feel confidence in publishing his experience for the benetit of his 
brother engineers; he has reduced the subject to formule as simple as 
it would allow, and from the instructions and drawings given, an en- 
gineer of common practice will be able to construct an oblique or 
skew arch without any difficulty. 


Al Practical Treatise on Railways, by Lieut. PETER Lecount, R.N., 
F.R. A.S, C.E. Edinburgh, Adam and Charles Black. 


This treatise originally appeared in the seventh edition of the 
Encyclopedia Britannica, and is now published ina distinct volume, with 
very considerable additions. Lieut. Lecount is well known as being 
one of the resident engineers of the London and Birmingham railway, 
and from his connection witli that work during its progress from tlie 
commencement to the conclusion, is peculiarly fitted for such a 
task. He lias collected a vast mass of valuable information, both prac- 
tical and theoretical, rendering the volume well deserving of the 
attention of the engineering student. 

We have not time to enter more fully into this treatise, but will 
take an early opportunity of again referring to it. 


Hoamer's Tables. London, John Weale. 


We nre by no means favourable to the use of tables for simply find- 
ing superfieial or cubical quantities, as we feel convinced from our 
own experience, that they are to be found equally as quick by mental 
operation, if the mind be kept in constant and wholesome practice. 

o those, however, who are not of the same opinion, we recommend 
these tables as deserving of their attention. ‘The author has given 
two tables, one for the land surveyor, and the other for the engineer 
or surveyor, they are each concentrated in a circle 10 inches diameter, 
and composed of a series of circles and an index. By the first table 
any quantity of land may be found in acres, roods and perches, and by 
the other table any superficial quantities in feet or yards. 


The Principles and Practice of Levelling, By EpwARD Joxzs, Archi- 
tect and Civil Engineer. London: Williams, 1839, 


This work is a useful compilation, but by being too condensed is 
rendered difficult to the learner. It is open also to the objections 
which we had occasion to make in noticing another work on this sub- 
ject on a previous occasion, 


LITERARY NOTICES. 


We have been favoured with the Introductory Lecture for 1839, of Mr. 
Baltard, Professor of the Theory of Architecture in the Royal Academy of 
Fine Arts at Paris. The professor is a vehement classic, and inveighs sorely 
against the Gothic and the present rage for the medieval styles. He shews 
very strong symptoms of the old regime, and his lecture, if not a sermon, 
seeins directed to very little boys. 1t is quite French, and little more. The 
professor gives some licence to the Italian, but makes a just distinction 
between its best specimens and its decline. Ilis observations on the progress 
of architeeture in France since the Gothic era, afford, however, some just aud 
interesting criticisms on the modern buildings of Paris. 


Among the additions to the professional press may rank the new periodical 
which is on the point of appearing in Paris, under the title of Revue Generale 
de l'Architecture et des rait Publics (General Review of Architecture 
and Publie Works). It is to appear monthly with engravings and lithographs, 
and reckons among its promised contributors Chevalier Leon Delaborde, 
Labrouste, Lemoyne, Albert Lenoir, Polonceau, Raoul Rochette, Texier, and 
many other Preuch and English architects, engiucers, aud antiquarians. 
The chief editor is M. Cesar Daly. 


THE DESIGN ACT, Car. XVII. 2 VICTORIA. 


AN ABSTRACT OF an Act to secure to Proprietora of Designs for articles 
id nee the copyright of such Designs fur a limited time. AMA June 
1. Enacts, that every proprietor of a new and original design made for any 
he following purposes, and not published before the 1st day of July, 1839, 
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shall have the sole right to use the same for any such purpose during the 
term of twelve calendar months, to be computed from the time of the samc 
being registered according to this Act; and the following are the purposes 
referred to : 

First.—For the pattern or print, to be either worked into or worked on, 
or printed on or painted on, any article of manufacture, being a tissue or tex- 
tile fabric, except lace, and also except linens, cottons, calicoes, muslins, and 
any other article within the meaning of the Acts mentioned in the Schedule 
hereto annexed : 

Second.—For the modelling, or the casting, or the embossment, or the 
chasing, or the engraving, or for any other kind of impression or ornament, 
on any article of manufacture, not being a tissue or textile fabric : 

Third.— For the shape or configuration of any article of manufacture, ex- 
cept lace, and also except linens, cottons, calicoes, muslins, and any other arti-, 
cle within the meaning of the acts mentioned in the schedule hereto annexed : 

Provided always, that every proprietor of a new and original design made 
for the modelling, or the casting, or the embossment, or the chasing, or the 
engraving, or for any other kind of impression or ornament on any article of 
manufacture, being of any metal or mixed metals, shall have the sole right to 
use the same during the ferm of three years, to be computed from the time 
of the same being registered according to this act; but no person shall be 
entitled to the benefit of this act unless the design have before publication 
veen registered according to this act, and unless such person he registered ac- 
cording to this act as the proprietor of the design, and unless after publica- 
tion of the design every article of manufacture published by him, on which 
such design is used, have thereon the name of the first registered proprietor, 
and the number of the design in the register, and the date of the registration 
thereof: and the author of every such new and original design shall be con- 
sidered the proprietor, unless he have executed the work on behalf of another 
person for a valuable consideration, in which case such person shall be con- 
sidered the proprietor, and shall be entitled to be registered in the place of 
the author; and every person purchasing for a valuable consideration a new 
aud original design, or the exclusive or the partial right to use the same for 
any or more of the above-mentioned purposes, in relation to any one or more 
articles of manufacture, shal] be considered as the proprietor of the design 
for all or any one or more of such purposes, as the case liappens to be. 

2. Euacts, every person purchasing a new and original design may enter 
his title in the register hereby provided; and any writing purporting to be a 
transfer of such design, and signed by the proprietor thereof, shall operate as 
an effectual transfer; and the registrar shall, on request, and the production 
of such writing, insert the name of the new proprietor in the register; and 
the following may be the form of such transfer, and of such request to the 
registrar : 

Form of Transfer and Authority to register. 


* | A. B., author [or proprietor] of design number having 
* transferred my right thereto [or if such transfer be partial] so for as re- 
* gards the making of [describe the articles of. manufacture 
* with respect to which the right is transferred] to B. C. of do 
* hereby authorize you to insert his name on the register of designs ac- 
* cordingly.’ 
Form of Request to register. 
t'I B. C., the person mentioned in the above transfer, do request you to 
‘ register my name and property in the said design, according to the terms 
of such transfer.’ 

lI. During the existence of such exclusive or partial right no person 
shall either do or cause to be done any of the following acts in regard to a 
registered design, without the licence or consent in writing of the registered 
proprietor thereof; (that is to say,) 

No person shall use for the purposes aforesaid, or any of them, or print 
or work or copy, such registered design, or any original part thereof, on 
any article of manufacture, for sale : 

No person shall publish, or sell or expose to sale or barter, or in any other 
manner dispose of for profit, any article whereon such registered design 
or any original part thereof has been used, knowing that the proprietor 
of such design has not given his consent to the wee thereof upon such 
article: 

No person shall adopt any such registered design on any article of manu- 
facture for sale, either wholly or partially, by making any addition to 
any original part thereof, or by making any subtraction from any original 

art thereof: 
And it any person commit any such act he shall for cvery offence forfeit a 
sum not less than five pounds and not exceeding thirty pounds, to the pro- 
prietor of the design in respect of which such offence bas been com- 
mitted. zh 

1V. Enacts that the party injured by any such act, may recover such 
penalty, which is done by summoning the offender before two justices of the 
peace in England or Scotland, and if convicted, the penalty to be recovered 
by distress and sale of the goods of the offender.* aah , 

In Ireland, such penalty to Le recovered either by action in a superior 

court of law at Dublin, or by civil bill in the Civil Bill Court of the 
couuty or place where the offence was committed : 


be recovered froin a man of s(raw ? If he have 


* Zu alty to 
How is the penalty punishment, as the act docs not authorize im- 


no goods, he will escape 
prisonment, 


No action or other proceeding for any offence under this act shall be 
brought after the expiration of six calendar months from the commisaion of 
the offence; and in such action or other proceeding every plaintiff or pro- 
secutor shall recover his full costs of suit, or of such other pro i 

V. Enacts that the lords of the committee of privy council for the con- 
sideration of all matters of trade and plantations may appoint & person to 
be a registrar of designs for articles of manufacture, and if they lords of the 
said committce see fit, a deputy registrar, clerks, and other necessary 
officers and servants ; who shall hold their offices during the pleasure of the 
lords of the said committec ; and the Commissioners of the Treasury to 
fix the salary or remuneration of such registrar, deputy registrar, clerks, 
officers, and servants; and to make rules for regulating the execution of the 
duties of the office of the said registrar; and such registrar sball have a 
seal of office. 

VI. Enacts that the said registrar shall not register any design unless he 
be furnished with /Aree copies or drawings of such design, accompanied 
with the name and place of abode of the proprietor thereof; and the re- 
gistrar shall register all such copics from time to time successively as they 
are reccived by him for that purpose, and on every such copy be shall affix 
a number corresponding to such succession, and he shall retain two copies, 
one of which he shall file in his office, and the other he shall hold at the 
disposition of the lords of the said committee, and the remaining copy he 
shall return to the person by whom the same has been forwarded to him ; 
and in order to give ready access to the copies of designs so registered, he 
shall keep a classified index of such copies of designs. 

VII. Enacts that npon any original design so registered, and upon every 
copy thercof received for the purpose of being registered, or for the pur- 
pose of such registration being certified thercon, the registrar shall certify 
under his hand that the design has been so registered, the date of such regis- 
tration, and the name of the registered proprietor ; and such certificate made on 
every such original design, or on such copy thereof, and purporting to be 
signed by the registrar or deputy registrar, and purporting to have the seal 
of office of such registrar affixed thereto, shall, in the absence of evidence 
to the contrary, be sufficient proof, as follows : 

Of the desim, and of the name of the proprietor therein mentioned, 

having been duly registered ; and 

Of the commencement of the period of registry ; and 

Qf the person named therein as proprietor being the proprietor ; and 

Of the originality of the design, and 

Of the provisions of this act, and of any rule under which the certificate 

appears to be made, having been complied with : 
And any such writing purporting to be such certificate shall (in the absence 
of evidence to the contrary,) be received in evidence without proof of the 
handwriting of the signature thereto, or of the seal of office affixed thereto, 
or of the person signing the same being the registrar or deputy registrar. 

VHI. Enacts that the Commissioners of the Treasury shall fix the fees 
be paid to the registrar. 

1X. Enacts that if the registrar or any person employed under him de- 
mand or receive any gratuity or reward, except salary or remuneration au- 
thorized, he shall forfeit for every offence fifty pounds to any person suing 
for the same, in the Court of Exchequer, and he shall also be liable to be 
either suspended or dismissed from his office, and rendered incapable of 
holding any situation in the said office, as the Lords of the Treasury see fit. 

X. Enacts that all letters and packets transmitted by post, either too or 
from the office of registrar of designs, relating solely to the business of sach 
office, shall be exempt from postage. 


SCHEDULE. 
DATE OF ACTS TITLE. 
27 Geo. 3. c. 38.. An act for the encouragement of the arts of designing 
(1787.) and printing lineus, cottons, calicoes, and muslins, by 
vesting the properties thereof in the designers, printers, 
and proprietors for a limited time. 
29 Geo, 3. c. 19.. An act for continuing an act for the encouragement of 
(1789.) the arts of designing and printing linens, cottons, 
calicoes, and muslins, by vesting the properties thereot 
in the designers, printers, and proprietors for a limited 
time. 
34 Geo. 3. c. 23.. An act for amending and making perpetual an act for 


(1794.) the encouragement of the arts of designing and print- 
ing linens, cottons, calicoes, and muslins, by vesting 
the properties thereof in the designers, printers, and 
proprietors for a limited time. 

2 Vict. ........ Any act passed during the present session of parliament, 


(1839.) “ for extending the copyright òf designs for calico print- 


ing to designa for printing other woven fabrics." 


The Art Union of London.—A general meeting of the members of this society 
was hell at Mr. Rainy's gallery, Regent-strect, on Tuesday, the 4th ultime. 
the Right Hon. Lord Prudhoe in the chair. In the absence of the honorary 
secretary, Mr Goodwin, jun., F.R.S., read the third report of the committee, 
from which it ap ared that the number of subscribers has this year increased 
from 568 to 1,058. The total amount of subscriptions received is £1,293. 
The eommittee then proceeded to distribute the several prizes, varyigg in 
amount from £10 to £150; and Juhn Ivatt Briscoe, Esq., S P.; H. T Hope, 
Esq., M.P.; B. Bond Cabbell, Fs, F.R S.; W. Jones, Esq., and others, 
baying addressed the chair, the meeting was dissolyed, 


1839.] 
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PROCEEDINGS OP SOCIENTIPIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
April 30. The PRESIDENT in the Chair. 


E. Cottam was elected a Graduate, J. Dodds and E. Cressy were elected 

A paper was read “ On the Supply of Water from Artesian Wells in the 
London Basin, with an account of the sinking of the Well at the Reservoir of 
the New River Company in the Hampstead Road,” by R. W. Myrwrz, which 
was given in the last Journal. 

In March, 1835, an excavation, twenty feet in diameter, and twenty-three 
feet deep, was made; the sides were supported by wooden curbs, with puddle 
at the beck, so as to shut out the land-springs. A brick shaft was then 
carried np to the surface of the ground, and tbe excavation was continued for 
fifty-nine feet through clay. The brick shaft was supported at every eight 
feet by rings of greater exterior diameter than the shaft, so as to project a 
few inches into the clay. Three sets of iron cylinders, each of less diameter 
than the preceding, werc introduced, as the unequal settlement of the ground 
rendered it impossible to sink the preceding set any further. * By means of 
these, the well was sunk to the total depth of one hundred and eighty-three 
feet. The cavities formed at the back of the cylinders by the pumping out 
of the sand, caused such extensive settlements, that the works were stopped, 
until the plan of continuing the sinking with the water in the well was 
adopted. To this communication was appended a report from Mr. Simpson, 
in which he details the difficulties which had been met with, and particularly 
the extensive subsidence of earth caused by the removal of the sand. This 
far exceeded the quantity due to the contents of the well at the lower sand 
stratam, and the subsidence proceeded most rapidly when the water was 
pumped out of the well. The experience of wells near the metropolis shews 
that the springs in the chalk are much more abundant than in the sand, but 
in order properly to avail ourselves of these, there must be adits driven to 
unite the water from the fissures in the cavernous structure of the chalk. 
The report proceeds to speak of certain methods of securing the present 
works, and of prosecuting them, by either driving an iron pile curb, or sink- 
ing iron cylinders cast in entire circles. The former cannot be recommended, 
as a considerable further subsidence would be the conscquence, and the 
shaking of the ram would endanger the works. The latter is performed with 
common boring rods and tools, the shells or buckets are fitted with valves 
opening upwards, and the material is raised by them with the greatest ease. 
When the cylinders become set, or when they do not sink in proportion to 
the material removed, they are slightly jarred by a heavy sledge hammer. 
The advantages of keeping the water in equilibrium inside and outside the 
cylinders is very great, and the method has been in many cases most success- 
ful. The paper was accompanied by a section of the works and the strata, 
and by drawings of the various tools employed, 


May 7. The PnxsiDENT in the Chair. 


J S. Russell was elected a Graduate, and H. C. Bingham an Associate. 
* The Sewage of the City of Westminster. described and delineated,” by 
J. E. Jongs. 
in the earlier statutes and writings on this subject the word sewage, or 
sewerage, is identical with drainage, as appears particularly from the act of 
Henry the Eighth, which is the general Sewage Act by which the Commis- 
sioners of Sewers are now guided, being for the most part applicable to fen 
land drainage. The metropolis and adjacent districts, comprehended within 
& distance of ten miles from the Post Office, are divided into seven distinct 
and independent trusts, whereof five are administered by local acts, the other 
two hy the general Sewage Act first alluded to. The sewers falling into the 
Thames within two miles of London, are, by the 3rd of James the First, 
placed under the Commissioners of Sewers, and the 47th of George the Third 
defines and declares the powers given by the act of James. This statute, 
passed in 1807, was not acted on to any extent till 1813, the interval being 
employed by the commissioners in requisite arrangements. The principles of 
drainage, or conducting the superfluous waters to their proper outlets, are 
few and simple; but in the drainage of a town, the masses of buildings of all 
ages and all kinds of various levels, the concentrated mass of filth and the 
numerous conflicting interests, conspire to make the establishment of an effi- 
cient system of sewage one of the most difficult, as it is one of the most im- 
portant, objects to which the skill of man can be directed. One great 
difficulty has arisen from the commissioners not being invested wiih powers 
enabling them to originate new lines of sewers, but being confined to im- 
proving those that exist, and controlling the construction of new ones. A 
portion of Westminster is below the level of high wnter, and the drain- 
age of buildings being optional on the part of the bnilder, there consequently 
exist insulated houses and districts of loathsome filth for want of sufficient 
compulsory powers on the part of the commissioners. The obvious remedy 
for these evils is, to give powers to the Commissioners of Sewers within their 
districts to compel every person to drain his property in an effective manner 
under their approval, and to form such new main lines as circumstances may 
render necessary, and to impose general rates for their maintenance. A large 
plan or map was exhibited of the city of Westminster, compile from original 
surveys in the possession of the Commissioners of Sewers, and laid down to a 
scale of one inch to two hundred fcet ; the boundaries of the city and of the 
scveral parishes, of the main lines of sewers, and of the collateral sewers, 


were masked with different coloured lines; also a Book of Sections, consisting 


of more than one hundred sheets of tables and drawings, showing the dis- 
tricts drained by the main sewers, plans and sections on an enlarged scale of 
all the main sewers, with the elevations of their several outlets or falls into 
the Thames. 

Professor Wallace exhibited a pentograph of a novel construction, by which 
drawings may be copied or reduced and etched with great facility. Yr. Mac- 
neill bore testimony to the advantages of this construction over every other 
which he had seen, and stated that he had been enabled to finish a plan in 
three hours and a-half, which could not have been done by an ordinary pen- 
tograph in less than twelve hours. 


May 14. The Prestpent in the Chair. | 


The Right Hon. the Earl of Orkney, and E. Lomax, were elected Associates : 
and W. Tooke, as an lfonorary Member. 
| “A Des ription of the Coffre Dam round the thirteen and fourteen feet 
piers of Westminster Bridge,” by Lieut. F. Porrocx. 

It was the intention of Labelye, the builder of Westminster Bridge, that 
none of the foundations of the picrs should be at a less depth than five fect 
below the surface of the bed of the river, but the effect of the removal of 
old London Bridge, and of the increase of the average difference between high 
and low-water, had in 1836 lowered the bed near the pier, on the castern side 
to within cighteen inches of the platform, being three feet lower than in 
1829! and but for the works done under Mr. Telford’s direction by Mr. 
Swinburne, and those which are now going on under the directiou of Mr. 
Walker and Mr. Burges, the picrs would have soon become undermined. 
Labelye is supposed to have becn deterred from attempting to lay the foun- 
dations by a coffre dam, from the difficulty of keeping it dry and of reaching 
the bottom ; this is, however, now shown to be a groundless alarm, as onc 
has been constructed which is so tight that two men can keep it perfectly dry. 
The coffre dam, the construction of which forms the subject of this commu- 
nication, is formed round the thirteen and fourteen feet piers at the west end 
of the bridge, for the purpose of securing the foundations and repairing the 
damaged arch stones. Previous to the commencement of the work fender 
piles were driven ten feet into the bed of the river, and are five or six feet 
higher than Trinity high-water mark; a trench was then dredged in the in- 
tended line of the coffre dam to the level of the highest caisson; the first 

pile was driven on the 14th of July, and the first sheeting pile on the 
24th, and the water stopped out, or the coffre dam completed, in the short 
space of scven months. The author details the dimensions of the timbers 
and the construction of the various parts of the dam, as represented in the 
drawing accompanying the communication. There are about 40,000 cubic 
feet of timber in the dam. The mean depth of the mud in the dam, the 
water being let out, was from four to five feet; underneath the mud, at 
about three or four feet above the caisson, is a stratum of red gravel of an 
average depth of fifteen feet, and below this is clay. The weight of the piers 
has bent down the caisson (as shewn in a drawing), but the timbers are still 
sound and good. The pressure against the dam, at an average high tide, is 
1,775 tons. 

The President remarked that there was frequently considerable ambiguity 
in the use of the term rise of the tide, and misconccption as to the effect of 
the removal of old London Bridge upon the rise and fall of the tides. The 
water falls lower by three or four fect, that is, by the height of the sill which 
was removed, but the difference of level of high-water is very small, not more 
than a few inches. Theold London Bridge caused a sort of weir, varying 
from eight to cighteen inches, as the water ran up, but depending in a great 
measure on the quantity of upland water which was coming down, and some- 
times there was scarce any difference of level on the two sides of the bridge. 


The following premiums have been awarded by the council of the Insti- 
tution of Civil Engineers during the present session :-— 

A Telford Medal in silver and 20 guineas to John Edward Jones, for his 
paper and drawings on the sewage of Westminster. A Telford Medal in 
silver to Charles lIood, for his paper on warming and ventilating buildings. 
A Telford Medal in silver to Charles Wye Williams, for his paper on the pro- 
perties and applidation of turf and turf coke. A Telford Medal in silver to 
Edward Woods, for his paper on the forms of locomotive engines. A Tel- 
ford medal in bronze and books suitably bound and inscribed, to the valnc 
of three guineas, to Lieutenant Frederick Pollock, Bengal Engineerst for his 
description and drawings on the coffre dam at Westminster Bridge. A Tel- 
ford Medal in bronze and books suitable bound and inscribed, to the value of 
three guineas, to It. W. Mylne, for his communication on the well sunk by 
the New River Company, at their reservoir if the Hampstead Road. A Tel. 
ford Medal in bronze, and books suitably bound and inscribed, to the value 
of three guineas, to John Buldry Redman, for his description and drawings of 
Bow Bridge. 

The following are the subjects announced for Telford premiums for thc 
ensning year:— 

1. The nature and properties of steam, especially with reference to the 
quantity of water in a given bulk of steam in free communication with 
water at different temperatures, as deduced from actual experiment. 2. An 
account and drawings of the original construction and present state of the 
Plymouth Breakwater. 3. The ratio, from actual experiment, of the velocity, 
load, and power, of locomotive engines on railways: lst. Upon levcls; 2nd. 
Upon inelined planes. 4. Drawings and description of the outfall of the 
King’s Scholar’s Pond Sewer, and of other principal outfalls of the Westinin- 
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ster sewage ; also, the inclination, dimensions, and forms of the sewers, and 
the observed velocitics of water in them. 5. Drawings and descriptions of 
the sewage under the commission for Regent street, especially of the out- 
fall at Scotland Yard. 6. Drawings and description of the best machine for 
describing the profile of a road, and also for measuring the traction of dif- 
ferent Mads. 7. The alterations and improvements in Blackfriars Bridge. 
8. The explosion of steam boilers—especially a record of facts connected 
with any explosions which have taken place; also, a description, drawings, 
and details of the boiler, both before and after the explosion. 9. Drawings, 
sections, and descriptions of iron steam vessels. 10. The comparative ad- 
vantages of iron and wood as employed in the construction of steam vessels. 
11. The advantages and disadvantages of the hot and cold blast in the ma- 
nufacture of iron, with statements of the quality and quantity of materials 
employed, and produce thereof. 12. The causes of and means of prevent- 
ing the changes in texture and composition which cast iron occasionally 
undergoes when in continued contact with sea water. 13. The properties 
and chemical constitution of the various kinds of coal. 14. A memoir of 
Sir Hugh Middicton, with an account of his works. 15. A memoir of 
Arthur Woolf, with am account of his works, 16. An account of thc various 
methods lately employed for preserving timber from dry rot and other 
sources of. decay. 17. On the best guage for the width of railways, with 
the result of the experience furnished by existing railways. 


it is not the wish of (he council to confine the Telford premiums to commu- 


nications on (he above subjects ; other communications Of dislinguished merit 
and peculiarly deserving some mark of distinction, will be rewarded. 


ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
Monday, July 8. Decimus Borron, V.P., in the Chair. 


The Rev. Richard Burgess, B.D., author of various works on the Anti- 
quities of Rome, was elected an Honorary Member; Mr. J. H. Browne, of 
Camden Road Villas, was elected an Associate. 

A paper was read descriptive of a bridge of wood erected over the river 
Aln, in Alnwick Park, Northumberland, by Mr. William Barnfather, accom- 
panied by a model, and communicated by his Grace the Duke of Northum- 
berland, Honorary Fellow. Robert Addams, Esq., delivered the first of a 
serics of three lectures on Acoustics—subject, on the divergence and propa- 
gation of sound, reflexion of sound, opinions as to the forms of rooms for 
] honic and acoustic purposes.. 

July 22. EaAnRr px Grey, President, in the Chair. 


Mr. John Green, of Newcastle-upon-Tyne, was elected a Fellow. 

Various donations were laid upon the table, amongst which the following 
were announced :— The Duke of Serradifalco, ** Del duomo di Monreale, &c." 
presented by the author; Mous. Thiollet, various works published by him in 
Paris; Dr. Moller, Honorary and Corresponding Member, “ Memorials of 
German Architecture," by the donor. 


A letter was read from Mr. Harcourt, descriptive of his artificial granite. : 


Also a letter from the Cay. Canina, Honorary and Corresponding Member, 

Mr. Clerichew, M.A., Associate, was announced as the author of a series of 
Mr. Richardson’s lectures on Geology, and entitled to the prize offered for 
the same, consisting of “ Phillips's Lectures on Geology," 2 vols. The prize 
was presented to Mr. Clerichew by his lordship the President. 

Mr. Addams delivered his concluding lecture on Acoustics—subject, on the 
cause of reverberation, and the means to be used to lessen or prevent it; 
interference of sound waves; effects uf recesses, doorways, &c.; wainscotted 
apartments, wood panels for ceilings, drapery, and other adjunctive orna- 
ments, when and where allowable. 

This evening concluded the session. 

The meeting of this evening was one of the best attended of the season, 
and certainly the most interesting. Bcing the last meeting, it was selected 
as an appropriate occasion to express to the late Honorary Secretary, Thomas 
Leverton Donaldson, Esq., the feelings of gratitude which the members of 
the institute cntertained for the indefatigable and ably-directed exertions of 
that gentleman during five years. A candelabrum, subscribed for by the 
members individually, was chosen as the best testimonial of the personal 
feelings of the subscribers, and its presentation in a public manner invested it 
at once witb all the eclat of a mark of public approbation and private 
esteem. 

Earl de Grey, the President, attested his interest in the proceedings of the 
evening by his attendance, and addressed Mr. Donaldson in an eloquent 
speech, which we regret to be unable to repor He reminded the members 
present that the Institute, which although only of recent date has assumed a 
high rank both at home and abroad, which was supported by tbe talents of 
the highest members of the profession here, and recognised as an equal by 
the most distinguished foreign academies. lis lordship then presented the 
testimonial amidst the enthusiastic applause of the members and visitors. 

Mr. Donaldson, with deep ewotion, acknowledged the present in an ap- 
propriate speech, which was responded to by the warm greetings of the 
audience. 

The testimonial was mauufactured by Mr. Benjamin Smith, of Duke Street, 
Lincoln's Inn Fields. It consists of a superb candelabrum in frosted silver, 
standiug on a tri base, with feet enriched with the honeysuckle or- 


pament; tre of the compartments of the pedestal contain the Ana of the 
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institute and Mr. Donaldson, the other compartment contains the following 
appropriate inscription :— 
INSCRIPTION. 


From his professional Brethren, 
Members of the 
Royal Institute 
of British Architects, 
to 
Tuomas LEVERTON DONALDSON, 
on his retirement from the 
office of Honorary Secretary ; 
* a tribute of personal esteem, 
aad an acknowledgment 
of his efficient and constant services 
towards establishing the Institute and 
in promoting its welfare. 
July, Mocccxxxix. 

On the tog of the base is an ornament representing the fabulous origis af 
the Corinthian capital, from which rises a stem surmounted with a richly ot 
glass dish for flowers or fruit, and branching from the top of the stem are 
also four richly entwined foliage brackets, each carrying a light or a as 
glass dish, so that the testimonial may be used either as a candelahbrum or 


epergne. 


ES 


MANCHESTER ARCHITECTURAL SOCIETY. 
FIRST CONVERSATIONE OF THE SEASON. 


The first conversatione of this socicty, during the present season, was held 
on Wednesday evening, the 3d ult., in their rooms, Cooper Street, the walls 
of which were hung, og this occasion, with a number of oil-paintings, water- 
colour drawings, engravings, &c., not only exhibiting architectural designs 
and fine edifices, but also landscapes, marine views, &c. On the table was a 
choice collection of books and eggravings. 

The chair was taken by Andrew Hall, Eeq., president of the society, whe, 
after expressing a hope to see these conversationi still more numerously a- 
tended in the longer evenings of the coming autumn and winter, stated that 
since the last season several improvements had been effected in the society. 
A museum had been determined on, which was to consist chiefly of i 
of building materials, auch as various kinds of stone and wood, bricks of dif- 
ferent forms, qualities, and make, sections of iron beams, &c., and indeed aay 
thing interesting as a material entering into the construction of buildings, & 
well as casta of ornamental architectare. He trusted that each member would 
do his best to obtain contributions, and in every way to improve tbe advan- 
tages offered to students by this society. After the members bad belioted for 
and unanimously elected Mr. Robert M'AJJ, son of the late Dr. M'All, as a 
member, two or three subjects were discussed as having an indirect bearing 
on the importance and utility of the generaly. It appesred that 
the society had through its secretary, Mr. J. W. Hance, suggested to the 
building committee for the St. George's Hall, Liverpool, the desirableness of 
a public exhibition of the competing designs for that edifice, previously to 
the announcing of their reward. To the letter conveying the resolution of 
the society, no reply had been received. — It was also stated that the reason 
assigned by the $t. George's Hail committee for not extending the tame for 
fornishing designs, in compliance with the request of various architects, wes, 
that it was necessary to have the drewings before thesa, and te decide on the 
one to be adopted witlán two months, so as to commence the work without 
delay. After some conversation, the secretary was requested agaim to write 
to the secretaries of the St. George's Hall committee, requesting an answer 
to his former letter. 

The President next drew the attention of the society to the late strenge 
conduct of the Gresham committct, in reference to the printed instructions 
to architects, issued by them, as to plans for the new Royal Exchange of 
Loudon. It appeared that the committee had merely given the dimensions 
of the various rooms, withont having at all indicated the purposes for which 
they were required ; though surely the object aud use of an apartment owrbt 
to have something to do with the design for its interior, ita embellishmeat 
and style of finish. it was at first supposed that this bad been an accidental 
omission, and the Royal Institute of Hritish Architecta and the London Archi- 
tectural Society accordingly applied for this information, andthe reply was to 
the effect, that the Gresham committee, having seat out their instructions to 
architects, could not alter what bad been done, except to sey that the rooems 
were required for three distinct companies. To the application of the British 
Institute, they also replied that they could not grant an extension of the timc 
for farsishing plans. After semc discussion, it was resolved, with one or two 
disentients, “ That this meeting feels bound to protest against such condat as 
that recently exhibited by the Gresham committee for the crection of the 
Royal Exchange, in reference to the inquiry made of them by the Royal lo- 
stitute of British Architects, and the London Architectural Society, as tending 
at once to degrade the profession, to deteriorate the public taste, and te in~ 
jure the utility and object of the edifice in question. * Thanks were voted to 
the editor of the Civil Engineer end Architects’ Journal for having left a 
plan of the Royal Exchange, and the comnittee's instructions (for which the 
committee charged 1/. to architects) for free inspection in his and thes 
spittedly rosivting the afai: attempt 19 impens a tax upon architests, aa thy 
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price of ‘permission to compete for plans for the erection of a public edifice. 
The coundi! recommended to the society (for censideration aad adoption at 
ita next meeting) the establishment of a class of younger members, to be 
called associates, at a lower rate of adinission—to have the use of the library 
and casts and the museum, but to be ineligible to the eeuncil, and to have no 
vote.— Abridged from the Manchester Guardian. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 


This association has issued the usual circular for the ninth meeting at Bir- 
mingham, and fixed for the week commencing on Monday, the 26th of 
Angust, on the evening of whieh day the Rev. Vernon Harcourt, the president 
clect will take the chair. It is requested that members who may have re- 
ports, original memoirs, apparatus, models, or other communications to lay 
before the association, will forward the same before the 10th of August, and 
state their general nature and probable extent, in letters, addressed to the 
Assistant General Secretary of the British Association, Philosophical Insti- 
tution, Birmingham. A room has been provided for the exhibition of philo- 
sophical apparatus, models, machinery, specimens of natural and artificial 
prodacts, manufactured articles, &c.; and it is especially requested that those 
who desire to take advantage of this arrangement will be careful to send, 
with the objects which they exhibit, an exact description of thcir fabrication 
and use. Information for members, on their arrival, is to be given at the 
Free Grammar School, New Street, at which place there will be an attendance 
of proper persons for that purpose during the week of the meeting and the 
preceding week. Every accommodation which this commodious and magni- 


ficent edifice affords will be given to the philosophers. Thomas Knott, Esq., | 


one of the most valuable public men in Birmingham, is bailiff of the school 
this year. 


STEAM NAVIGATION. 
1 
Seam Ships.—We learn from the Irmy and. Navy Chronicle that the tw 

steam-ships which have been ordered to be built (one here, and the other a 
Phi lade lyhia). are to be constructed upon the same model, and are intended 
to be as near alike as possible, with the exception of the engines. ‘To test tlie 
comparative advantages of the two Tesi paar of engines adopted, one of 
the steamers is to be fitted with inclined engines, of ten-feet stroke; the 
other vessel to have two vertical engines of the same pewer of seven-feet 
stroke. The dimensions of the hull are reported at 


o 


eet. Inches. 
th between perpendiculars .......... 220 0 
Moulded beam ...2. 2e hm 39 0 


Depth of hold  .......- eene 6 
Tennage by Custom House measurement, 1,650 tons—New York paper. 
Steam Navigation between Boston and England .—The arrangements have been 

completed for establishing three steamers on this line, of 1,000 tons each, and 
the British Government have contracted for eight years to pay the proprie- 
tors 270.000 dollarsevery year, for the transportation of the mails in these 
ali They will ply once a fortnight, after the first of May, 1840, calling 
at Halifax and Nova Scotia,—Boston Traveller. 

Sieen Communication with America ME he E agi from Paris that M. pone: 
director of the post-office, has to the government a project for t 
establishment Uf steamn-packeto between Bordeaux and New York. Accord- 
ing to this scheme twelve C i y 
upon this service. The packets might promptiy be transformed into ships 
of was: A wet dock is to be opened at Paeillac in order to receive them. 
A steamer of 150 horse-power will be employed to tow u 
such of the kets as may come and take t 

ent acci to their machinery. This fine scheme will require an 
outlay of 22,000.000f. It appears to have been received by government 


with great favour. M. Comte has been ordered to present his plan on the j 


opening of the next session.—Conrrler de Bordeaux. 


The Iron Steam-Boat, Bridegroom, was launched on the 13th of June, and on 


the 16th was running with passengers on station, two days and a-half 
only bein d icuPuR in fixing and completing the boiler and engines. On 


the 17th she ran with the Naiad (a boat built on the diagonal board plan, 3 


d hitherto said to be the lightest possible mode of building), and beat 
her in the distance from Blackwall to Woolwich half the length of the 
dockyard, although the Naiad was one-third her superior in power, and 
allowed to be tlie fastest boat upon the Woolwich station. 


The [ron Steam Vrssel, Orwell, of 3267tons, and 80 horse-power, built for 


tne Ipswich Steam Navigation Company. was launched from Messrs. Ditch- 
burn and Mare's ship-building yard, Blackwall, on Thursday, June 27. 

Launch of an Iron Steawer-—On Saturday, Ist July, there was launched, 
from the building-yard of Mr. John Laird, North Birkenhead, an iron steam 
vessel. called the Daiches of Lancaster. She 1s about 220 tons, and 90 horse 
power. and is intended to ply between Live 
and passengers. She will be of light draft of water with a full cargo.—Mas- 
cheater Advertiser. 


PROGRESS OF RAILWAYS. 


Manchester and Leeds Railway.—The first portion of the line from Manches- 
ter to Littleborough, was opened on Thursday, 3rd uit., and a great num- 
ber of persons travelled between those towns. ‘he journey from Hatifax to 
Manchester, which wed, to os?upy, on the ayerege, saree housa end three 


ts, of 450 horse-power, are to be employed | 


1 to Bordeaux ' 
"ir cargoes there, so as to | 


ol and L neastor, with gouds ! 


uarters, is now performed in little more than two hours. When the mail 
tags are sent by the railway to Littleborough, an arrangement which will, 
we hope, be soon adopted by the post-office authorities, the Halifax letters 
will arrive an hour earlier than at present—Halifaz Express. 


Birmingham and Derby Railway. —This railway, it is stated, will be opened 
to the public on Monday the 12th inst. 


North Midland Railway.—Mr. Jackson, of London, contractor for the works 
on the line of the North Midland Railway, from Bull Bridge to Belper, has 
taken the contract for the station at Derby. The estimate is about 79,0001. ; 
the works to Le completed in six months. 


Edinburgh and Glasgow Railway.—The works on this important railway 
are making very great progress: and when complete! will compete with any 
simi'ar undertaking in the kingdom, both in execution and extent of profits, 
The three extensive viaducts over the Doon, the Redbume, and the ond 
valleys, consisting of 20, 15, aml 36 arches, of from 50 to 60 feet span cach, 
have been contracted for by men of skill and great experience, considerably 
under the parliamentary estimates. This will make the average per mile, 
includi or land and rails, not exceeding 20,000. When these works are 
compared with others of a similar nature executed. in this country, the direc- 
tors are justly entitled toa very considerable degree of credit, for the atten- 
tion they have devoted to the interest of the shareholders, for the result of 
their laboura willbe without a parallel in the history of railways. The 
whole line will be completed in 1841. We understand that the south end of 
the Glasgow, Paisley, Kilmarnock, and Ayr Railway will be opened in July. 
From the nature of the country, and the price cf labour and materials being 
so much cheaper in Scotland than in England, this work will be completed 
for 11.0907. rt mile. The Kei h, Leith, and Newhaven Railway 
Amended Bill has passed the House of Lords, and is now only waiting the 
royal assent. The establishment of this line of communications, by means 
of a tunnel under the new town of Edinburgh, with the sea coast. is of the 
utmost importance to all the Scotch railways; for thus, as their termini 
they have seaports in the Frith of Forth, the Clyde, and the Ayrshire coast 
and connecting the whole manufacturing district of Scotland, with the faci- 
lity of steam-boat communication, will, ina very short period, improve the 
eommercial prosperity of this valuable portion of the British empire, and 
amply repay the sharehoklers for their enterprising spint in promoting worka 
of so important a character.—Glasgow paper. 


Glasgow and Paisley Joint Raihway.—The key-stone of the railway bridge 
over the river Cart, in Paisley, was set by Mr. Errington, the engincer, on 
Saturday, amid the cheering‘of the workmen. The bridge was designed by 
Joseph Locke, Haq.. and we extract the following description of its dimen- 
sions from the Paisley Advertiser :— As this :5 the largest arch on the 
whole line, we may state two or three particulars regarding it. ‘The span is 
85 feet. The top of the abutments, from which the arch appears to spring, is 
25 feet 4 inches above the bed of the river. The additional height to the 
lower part of the arch, or, as it is ealled, the rise, is 18 feet. The total 
height from the bed of the river to the top of the parapet will be 54 fect 2 
inehes. The breadth over the parapets will be 28 feet: We have srid that 
the arch appears to spring from the abutments, but the truth is it springs 
from the foundation, eigh feet below the bed of the river, and is carried up 
with the same radius all the way. A line, stretching from the foundation on 
the one side, over the arch, to the foundation on the other side, meásures 
182 feet. The depth of the spriugers, which weigh from two and a half to 
three tons each, is six and a half feet. The of the other stones de- 
crease as they approach the top, by the following gradations :—5 feet, 4 fect 
8 inches, 3 feet 8 inches, and 3 feet. Exclusive of the springers, there are 
63 stones forming the arch, each measuring in breadth nineteen aml a-balf 
inches. The smallest stones used in the arch contain 18 cubic feet, and 
weigh from 27 to 28 ewt. The stones in the two abutments weigh about 
2.200 tons, and those in the arch itself weigh about 900 tons. The way in 
which this bridge has been ereeted, has drawn oxpressions of approbation 
from almost every beholder, scientific, practical, and ordinary. The supports 
in the river were put up with great strength, and on the most improved prin- 
ciple, so as to remove every sensation of tear, either from wurkmen or specta- 
tors. The stones were all conveyed to the crown of the areh on a temporary 
railway, and in witnessing, from the Old Bridge, the trucks moving upwards, 
they looked like a huge land turtle creeping up a hill with a sheep on its 
back Every thing was done in a quiet, calm way, which would have led one 
to suppose the operation one of the most ordinary description. The arch 
will be a standing monument to Mr. Lyon's credit, and we congratulate him 
on the safe placing of its last key-stone."'—Greenock Advertiser. 


Railway from Florence to Leghorn.—We learn from an esteemed correspon- 
dent. that the promoters of this railway have submitted to the imperia! go- 
vernment, for its sanction, a report upon the project which they have 
received from Robert Stephenson, Esq., the eminent engineer, who has lately 
returned to this country after a personal inspection of that part of Italy. 
The fine determined upon by Mr. Stephenson will commence at Leghorn, 
near the new dock, pass near the city of Pisa, and thence proceed towards 
Pontedera, almost parallel to, aud in the immediate vicinity of, the royal 
posting road. It will then keop to the left of the Arno, passing near Em- 
poli and Montelupo, and, crossing the river, proceed along its right bank 
as far as Florence, where it will terminate within a short distance of the 
Porta al Prato... Mr. Stephenson staies that the propose line can be con- 
struc'el at small cost, as it traverses a district almost perfectly level, there 
being only two points at which works of any magnitude will octur. Mr. 
Stephenson is of opinion that the sum required for the completion of the rail- 
way, including land. compensation, and the necessary establishment of en- 

ines and carriages, will be about fifteen millions of 'Tuscan livres, and that 
the whole may be finished in four years from the commencement of the 
works. le recommends that the line be undertaken in four distinct sections, 
the first being that from Leghorn to Pisa, which he thinks might be finished 
in fifteen months, and which would give the contractors and other parties 


employed p pragtion! insight inte the requisite detaila,—Raifway Finer, 
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Railway from Venice to Milan.—One of the most stupendous works of modem 
times is a projected railroad from Venice to Milan, connecting the seven 
richest and most populous cities of Italy with each other, Venice, Padua, 
Vicenz , Verona, Mentua, Brescia, and Milan; the most gigantic portion 
will be the bridge over the Tagoons, connecting Venice with the main land. 
The length of the railrond will be 166 Italian (about the same in English), 


miles, passing through a population of three and a half millions, the seven, - 
av 


cities mg alone a population of half a million, viz., Venice, 120,000, 
Padua 44,000, Vicenza 50,000, Verona 48,000, Mantua 34,000, Briscia 42,000, 
and Milan 180,000 inhabitants, to which may be added 20,000 foreigners in 
Venice and Milan.—Foreign Quarterly Review. 


Brighton Railway.—A half yearly meeting of the proprietors was held on 
the 18th ult. at the London Tavern, when a very satisfactory report of the 
Directors and of the Engineer, Mr. Rastrick, was read; the report of the latter 
contained a full account of the progress of the railway on the whole length of 
the line, which is divided into 18 contracts; we regret that we have not space 
to give this report, but must confine oursclves to the following extract. 

The following is a summary of the earthwork removed and to be removed on 
the line, and of the men and horses employed on the works : 


| 
Quantity of carth- | Quantity of Number Number 
No. of work earthwork to of of 
contract. removed. be removed. Men Horses. | 
| 
1 115,000 94,425 277 39 
2 328,000 138,494 228 34 
3 297,000 290,203 290 18 
4 Tunnel just begun. oe 290 25 
5 398,000 441,381 680 65 
6 147,000 245,873 280 50 1 
7 148,523 354,876 177 12 | 
8 Tunnel just begun. heed 204 20 i 
9 125,143 310,982 291 34 
10 The Viaduct. dus 208 54 
11 100,410 448,999 420 57 
12 27,000 526,710 120 12 
13 320,000 400,000 440 60 
14 Tunnel just begun. Tn 178 1 
15 50,000 662,000 300 21 
16 Not begun. 341,121 
17 230,000 60,000 203 31 1 
18 130,000 112,000 180 27 | 
| — 2,416,076 4,427,064 4,769 570 | 


The Directors will perceive from the foregoing summary that one-third ? 
the whole of the earthwork has been excavated, and this has been done in a 
period of eight months; from which it might appear that sixteen months 
more would be required to remove the remainder; but as at the commence- 
ment of the works upon every contract it requires a considerable time to stock 
it with materials, wagons, horses, &c., the above period is no criterion of time 
necessary to complete the remainder. trust, therefore, you are satisfied 
with the progress of the works; and I have only to add, that the whole of 
the railway can be opened to the publie within eighteen months. 


GREAT WESTERN RAILWAY—TIIE BOX TUNNEL. 


One of the greatest obstacles to the accomplishment of this stupendous 
undertaking was found to exist in Box Hill, a large extent of elevated ground 
lying directly between, and about equi-distant from, Chippenham and Dath. 
This hill, the highest part of which is about four hundred feet above the pro- 
posed level of the rail-road, could not be avoided; to make an open cutting 
through it was impossible, and to perforate it was thought by many equally 
so. Nevertheless Mr. Brunel, with that boldness for which he is so cclebratd, 
adopted the latter plan, and accordingly it was determined that a tunnel, one 
mile and three quarters in length, forty feet in height, and thirty feet in 
width, should be made through the hill. The extraordinary attempt of 
boring through this immense mass, consisting in great part of solid beds of 
free-stone, was commenced in the summer of 1836, and will, it is hoped, be 
completed in 1841. The difficulties that have stood in the way of the per- 
formance of this great work, particularly that part of it on the east, or Chip- 
penham side, have been appalling; but hitherto they have been sunhounted 
by the enterprise, skill, and perseverance of Mr. Brewer, of Rudloc, aud Mr. 
Lewis,of Bath, the gentlemen who contracted with the directors for the com- 
pletion of that portion of the work. Their contract extends from shaft No. 
8, which is sunk at the proposed mouth of the tunncl on the east side, to a 
point three hundred yards towards Shaft No. 6, and altogether 2,418 feet 
from the entrance at the Chippenham end, this portion Messrs. Brewer and 
Lewis confidently expect to be able to finish in January next. 

Independent of the difficulties arising from the laborious nature of the un- 
dertaking, the constant flow of the water into the works from the numerous 
fissures in the rock has been constantly most anuoying, and in the rainy 
season so formidable as almost to destroy all hope of being able to contend 
with it, In November, 1837, the steam-pump then employed being quite in- 


adequate to the task of making head against it, the water increased so fear- 
fully, having filled the tunnel and risen to the height of fifty-six feet in the 
shaft, as to cause the total suspension of the work till the July following. 
This would have caused may persons to have ahandoned the work in despair, 
hut Messrs. Brewer and Lewis determined to fulfil their contract if posuble, 
erected a second pump, worked by a steam-engine of fifty-horse power, and 
had the satisfaction of vanquishing their enemy and resuming their work A 
few months afterwards (in Nov. 1838) the works were again stopped by aa 
influx of water, which, however, was got under in ten days, the engine dis 
charging 32,000 hogsheads of water a day. 

The tunnel between Shafts No 7 and 8 (1,520 feet in length) is entirely 
finished at the roof, and for six feet below it, where the base is fourteen fen 
wide; but half-way between the two shafts there still remain about thre 
hundred and fifty feet of cutting to be done, which is expected to be cleared 
away some time next month. In this portion of the work Messrs. Brewer 
and Lewis commenced their operations at each end, working towards the 
centre; and when the two cuttings closely approximated, much anxiety 
was felt lest a straight line should not have been kept, and the union of the 
two portions of the work should not have been true; but on breaking 
through the last intervening portion of the rock the accuracy of the beading 
was proved, and to the joy of the workmen, who took a lively interest in the 
result, and to the triumph of Messrs. Brewer and Lewis's scientific working, 
it was found that the junction was perfect to a hair as to the level, the two 
roofs forming an unvarying line, while at the sides, the utmost deviation from 
a straight linc was only one inch and a quarter. This, in a cutting of 152 
feet in length, begun, at opposite ends, and worked towards a common centre 
is, perhaps, unexampled in the annals of tunnelling. 

The cutting on the Chippenham side has hitherto been, and it has alreadr 
extended two thousand feet, through one solid bed of freestone or superet 
oolite, in many places one hundred and thirty feet thick, and lying upon a 
bed of fuller's earth, or clay, one hundred and twenty feet in thickness: 
under which blue marl, resting upon lias clay, is found. So uninterrapted 
and compact is the rock through which this end of the tunnel passes, that w 
masonry is required in any part of it, the stone itself forming sides and root. 
and nothing being required at the bottom but the rails on which the carriages 
will run'—Abridged from the Wiltshire Independent. 


A large statue of a female figure representing France, clothed in flowing 
drapery, and bearing a crown of stars, is now in process of termination in 
one of the ateliers of the Institute. ltis to be placed in the centre of the 
Place du Palais Bourbon, in front of the Chamber of Deputies, aud this square 
will henceforth bear the name of the Place de France. 


The President, &c., of Columbia College, New York, have greed to place 
the gilded crown, which formerly adorned the cupola of the college prevrus 
to the revolution, upon the figure-head of the British Queen steamer, expel 
at New York during the summer. This superbly made crown has remains! 
in their library since 1777. 


Organic Remains.—In excavating for the Great Western Railway, a fes 
days since, a remarkable fine tusk of the Mammoth was discovered lying oo 
a bed of new red sandstone, about seven feet below the surface. between the 
Bristol Cotton Works and St. Philip's Bridge. The tusk, together with some 
very beautiful specimens of iron and Jead ore, found near the same spot. have 
been kindly brought to the Philosophie Institution by Dr. Fuirbrother for 
the inspection of the members aud their friends.—Cambrian. 


Russia.—At a general meeting of the shareliolders in the Zarskojeselo roil- 
road, held at St Petersbur h at the end of last month, it appeared by the re 
rt of the directors, that the cost of the formation of the road and its mater’ 
ad amounted to 5,281,667 roubles. The original calculations were founded 
upon the anticipation of 300,000 passengers within the year, but, during the 
receding twelve months, the number of travellers between the capital ani 
Zarskojcselo had amounted to 500,000, and the number which passed aloe: 
the whole line to and from Paulowsk was 707,091. The receipts amountel to 
920.237 roubles. At the end of the first nine months the reccipts exevlel 
the expenditure by 316,976 roubles. Of this balance 90.000 roubles were ap- 
pied in paying the interest and reimbursing the loan from the crown: ao! 
40,000 roubles to the payment of interest on shares; 15,848 rcubles wure dt- 
vided, according to the statutes, among the directors ; 1,555 roubles were jou 
to the chief engineer ; and 69,572 roubles were carried to the reserved furl. 


The experimental paving of Oxford-street—Another of the specimens f 
asplialte paving—viz., that laid down by the Scotch Asphaltum Company. 
has given way (although repaired since it was first laid) under the extraor- 
dinary traffic of Oxford-street. The specimen was 50 feet by the width ^ 
the road, containing 210 square yards, and when laid down, with what «a 
considered by the asphalte and limón companies most extraordinary a 
unparalleled expedition, the work occupied 1l days. The road was strippedin 
Thursday night, 4th ult., by the parish workmen, under the direction of Mr 
Scaice, the surveyor of Marylebone, of the Scotch asphaltum contained in 
the above-mentioned space. and nearly the whole repaved with Aler kes 
granite, prewel and complesed during the folewing day, the read bem 
open to the publie to the extent of about two-thirds of its width early in the 
afternoon of Friday. The only specimens of the experimental paving nor 
remaining in this great thoroughfare are those laid down by the Vale" 
Travers Company. the Bastenne and Gaujac Bitumen Company, a portion oí 
ponte paving filled up and cemented together by Claridge’s dte, and 


e wooden blocks. Among th i alteration be 
taken place,—Zimes, DE. Mese. epecimieni: no material 


1839.] 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


315 


[————Á— ÁO I I € SE EC 


PROCEEDINGS OF PARLIAMENT. 


Hous of Commons.—List of Petitions for Private Bills, and progress therein. 


Petition | Bill read! Bill read] Bill read 
pre- first second | third 
sented time. time. time. 
Aterbrothwick Harbour . Feb. 6.,|Feb. 27. (Mar. 12. j Apr. 15. 
Abenleen Harbour " Feb. 8. |Mar. 15. |Apr. 15. es 
Ballochney Railway Feb. 12. |Mar. 14. |Apr. 8. ‘May 3 
Barnsley Waterworks . Feb. 21. a os A 
Bath Cemetery . + |Feb. 22, A» ss 
Belfast Waterworks Feb. 22. 2d E c^ 
Birmingham Canal — . — . |Feb. 20, |Mar. 15. |Apr. 12. (June 13. 
Birmingham & Glos. Rlway. |Feb, 21. |Mar. 15. (Apr. 1 ss 
Bp. Auckland & WeardaleRa. | Feb, 22, |Mar. 18. |Apr. 15 
Blackheath Cemetery . - |Feb. 22, |Mar. 18. ase ae 
Bradford ( York) Waterworks | Feb. 21, m B e 
Brighton Gas . . - IFeb. 21. |Mar. 18. es May 31. 
Srighton Cemetery — . - |Feb. 21. |Mar. 18. |May 28. s 
Bristol & Gloucestershire Ra. [Web 21. |Mar. 7. |Mar.19. |May 13. 
British Museum Buildings . |Feb. 22. .. o JApr. 12. May 3. 
Brompton New Road. Feb. 22. |Mar. 18. | Apr. 30. 7 
Cheltenham Walter orks Feb. 22. |Mar. 12. |Mar. 22. 
Commercial (London 
Blackwall) Railway . Feb. 14. |Mar, 8. |Mar. 21. June 20. 
Dean Forest Railway . IFeb. 19. 2p vs as 
Deptford Pier . - - |Feb. 22. |Mar. 18. |May 28. June 21, 
Deptford Pier Junction Rlwy. |Feb, 22. |Mar.20. May 28. ee 
Deptford Steam Ship | Docks Feb. 22, es ex m 
“linburgh, Leith, at r- 
haven Railway . + — Feb. 19. |Mar. 11. |Mar. 27. |May 30. 
Fyemouth Harbour  . Feb. 12 .. {Apr. 8. iMay 28. 
Fraserburgh Harbour . Feb. 20. sà Apr. 8. |Apr. 16. 
General Cemetery . Feb. 20. Mar: n. Mar. 21. June 7. 
Gravesend Gas . . + |Feb. 21. | Mar. 18. . i. 
Great North of England Ra. (Feb, 18. |Mar. 13. |Mar. 25. |May 3. 
Great Western Railway - Feb. 14. |Mar. 4. |Mar. 13. |May I. 
Great Central Irish Railway |Mar. 12. 2c m m 
Herefordshire and Glouces- 
tershire Canal . Feb. 20. |Mar. 13. m eis 
Heme Gas . .. >». |Feb. 22. oe E . 
Liverpool Docks .  - — : |Feb, 21. . e . 
Liverpool Buildings . + |Feb, 21. .. ]May28 . 
Liverpool and Manchester 
Extension Railway . - |Feb. 14, Feb. 28. |Mar. 12. [May 13 
London and Birmingham Ra. |Feb. 8, Feb. 22. |Mar. 6. |May 30 
londonBridgeA pproaches,&c.|Feb, 19. |Apr. 11. |Apr. 26 - 
London & Croydon Railway |Feb. 19. |Mar. 18. Apr. 8. May 3 
London Cemetery eb. 19. |Mar. 18. m 


. -JF 
London & Greenwich Rlway ` Mar. 18. 
London and Southampton 
(Guildford Branch) Rlwy. 
London and Southampton 
( Portsmouth Branch) Ra. |Feb. 6. |Feb. 25. 
Manchester & BirminghamRa. Feb, 18. |Mar. 18. 
Manchester and Birmingham 
Extension(Stone&RughbyRa|Feb. 11. |May. 1. 
Manchester & Leeds Rlway. |Feb. 18. |Mar. 8. 
MaryleboneGas & CokeComp. | Feb, 22. |Mar. 18. 
Monkland & Kirkintilloch Ra. | Pel. 12, |Mar. 14. 
Necropolis(St.Pnnc.)Cemetry |Feb, 21. 
Newark Gas EP 
Newcastle-upon-Tyne & N. 
Shields (Extension) Riwy. 
Northern & Eastern (1)RIwy. 
Northern& Eastern(2)Rlwy. 
North Midland Railway 
Nonh Union Railway . . i 
NottinghamInclosure & Canal |Feb. 19. 
Over Darwen Gas . — . |F i 
Perth Harbour & Navigation | Feb. 14. 
Portishead Pier . MAP 
Preston Gas eles ee . 
Preston and Wyre Railway 
Preston and Wyre Railway, 
Harbour, and Dock . . 
Redcar (No. 1) Harbour . . 
Redcar (No. 2) Harbour. 
Rishworth Reservoirs . . 
Rochdale Waterworks 
Rochester Cemetery . . 
Sawmill Ford Bridge & Road 
Slamannan Railway . 
South Eastern Railwa . 
S. Eastern (Deviation) Ra. . 
Teignmouth Bridg 
Tyne ock. . 
w Steam Ferry . 
'alsa]] Junction Canal 
West Durham Railway 
Westminster Improvement . 
Wishaw & Coltness Railway 


Wyrley and Essington and 
Birmingham Canai at oe 


E Mar. 6. 
. |Mar. 4. 
. |Apr. 12. 
. |Mar. 30. e 
. (Mar. 26. 


. |Mar. 6. |M 
. |Mar. 18. oe è 
. |Mar.27. 

Mar.25. 
. |May 30. 


: : . May 1. 
. |Feb. 21. "E t 


. Apr. 8. 
. Apr. 8. 


ENGINEERING WORKS. 


— 


The Patent Rotative Disc Engine.— Mr. Whishaw having been requested to 
examine and report on the principle of construction of the Rotative Disc 
Engine, and to institute a comparison between it and those of the recipro- 
cating kind, devoted a week to the purpose, and examined six different en- 
gines, the whole of which were represented by the parties at whose works 
they are in use, to have performed their duties most satisfactorily. One of 
these engines (Mr. Whishaw observes) has been working for fifteen months, 
and has only required during this period the expenditure of three shillings 
for repairs. Mr. Whishaw continues :— The advantages to be derived from 
a rotative engine of simple construction, yet producing a mechanical effect 
equal to one on the reciprocating principle, at much less original cost, and 
with less expenditure of fuel, must be obvious to every one. Such a ma- 
chine has long been a desideratum amongst engineers. The attempts which 
have hitherto been made to accomplish this desirable object, so far as my 
knowledge extends, have failed, either from the motion of the various parts 
of the machine being such as to produce so great an amount of friction, 
&nd, consequentlv, of rapid destruction; or from the engines requiring & 
greater supply of steam to effect a given amount of work. In my examina- 
tion, therefore, of this invention, I have particularly directed my attention 
to these two important points. As regards the first, I find the moving parts 
of this engine are so few in number, and their motion so uniform and regu- 
lar, that the amount of friction must be very materially reduced ; the wear, 
therefore, of these moving parts, and their liability to derangement, will be 
reduced in a proportionate . This opinion is fully borne out by the 
examination I have made of several engines, which bave been in operation 
for a considerable time; some of these were taken to pieces in my presence, 
for the purpose of ascertaining the wear of the moving parts, the amount of 
which appeared so small as to be inappreciable. With respect to the 
second, viz., the quantity of steam required to perform a certain amount of 
work—I have made several trials with an engine of this construction at the 
works of the British Alkali Company, near Bromsgrove, which is applied to 
& great variety of work, but as a considerable portion of the duty performed 
consists of pumping, I was thus enabled to make such a comparison between 
the different portions of the work, as to obtain an accurate indication of the 
whole duty performed. The result of these trials is, that the work done by 
this twenty-four inch Disc Engine, working with steam at 29 lhs, pressure, is 
equal to tweuty horses’ power, after making ample allowance for friction ; 
and the consumption of fuel (common Staffordshire coal) is equal to /:wo 
hundred weight „per hour, or rather more than eleven pounds per horse per 
hour. This engine is worked by high-pressure steam, which, after perform- 
ing its duty, passes into the atmosphere; and, during the experimental trials, 
1 found, by the mercurial steam guage, that the average pressure was equal 


to 29 lbs. on the inch ; but in order to work this engine to the greatest ad- 
vantage, the pressure should be considerably increased. I am informed, that 


this engine was fixed upwards of twelve months ago, at which time the 
patentees had not acquired the experience in its construction which they 
now possess. Taking all these circumstances into consideration, viz., the 
waut of experience, the disadvantageous pressure at which the engine is 
working, the inferior quality of coal used, and the amount required per 
horse power, and, moreover, that this amount does not exceed the quantity 
consumed for a high-pressure reciprocating engine of equal power, I am of 
opinion, that Rotative Disc Engines, constructed with all the advantages 
necessarily to be obtained by experience, will be found to be decidedly 
economical rs regards the consumption of fuel. Tnis engine, which I find 
to be equal to twenty-horse power, with steam at 29 Ibs. would, with steam 
at 434 lbs., be equal to thirty-horse work. It occupies a space equal to four 
feet square by seven feet high, and its whole weight, including the frame, is 
4lcwt. 3 qrs. 16 lbs., but as the frame of this engine is too light, an addi- 
tional weight will be necessary for giving steadiness to the machine, which 
would probably increase the weight to 24 tons; whilst, I am informed, that 
the weight of a high-pressure reciprocating engine of equal power would 
not be less than twenty tons. The foundation of this engine consists of 
brick-work nccupying four feet square by five feet deep." —4bridged from 
the Mid. Count. Herald. " 


Devonshire.—An iron bridge of three arches, each 30 feet span, is to be 
erected over the river Otter, near Newton Poppleford, under the directions of 
Messrs. Green and Son, of Exeter. 


Rochester.—W e are. informed that the foundation stone of the new bridge 
over the river Dove, will be laid on Thursday, the 8th day of August next, 
at 12 o'clock at noon; and that the commissioners and their friends dine to- 

ether at four o'clock on the same day, at the Black Swan Inn, Uttoxeter. 
he stone will be laid with masonic honours. 


Worcester and Birmingham Canal.—At the last half-yearly meeting of pro- 
rietors, held at Worcester, it was stated that the company had engaged a 
dredgin machine, for the purpose of taking out the shoals in the Severn 
below 
now exist. 
months. 


Ribble Navigation Improvement—We are enabled to state, from the best 
sources of information, that the operations of the Ribble Improvement un- 
dertaking are proceeding most satisfactorily. The construction of the coffer- 
dam is completed, and everything is in readiness for commencing the dis- 
lodgement of the water on' Monday next; the engine and all the pumping 


orcester, with a view to remove those impediments to trade which 
'The operation is expected to be commenced in about two 
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apparatus being quite in readiness for work, Aa soon as the water is 
pumped out, a number of masons. as many as there will be room for, will 
commence the excavation, so as to clear out the rock in the shortest possible 
time. Everything has hitherto gone on most favourably ; and should the 
autumn turn out to be a dry season, the directors have very confident ex- 
pectations of finishing this year the removal of all the rock required for the 
accomplishment of that department of the projected deepening. The cxca- 
vation will be effected in three separate portions, that compr sed in the pre- 
sent coffer-dam being the most difficult length. It is most gratifying to add 
that, unlike most of the great undertakings which mark the enterprise of 
the day, it is computed that, as regards the excavation of the rock, con- 
sidered, originally, the most formidable part of the Ribble Improvement, the 
aetual cost will be considerably below the estimates. Simultaneously with 
the excavation, the dredging process will be actively carried forward, as the 
steam dredging vessel will be perfectly ready for commencing operations on 
Tuesday next.—Preston Chronicle. 


Glasgow.—On Friday, J2th nlt.. a section of about 200 feet in length of 
the breastwork of Port Glasgow Wet-dock gave way, and sunk about 10 
fcet.—Scottish Guardian. 


Hereford and Gloucester Canal.—We understand that the company of pro- 
prietors of the Herefordshire and Gloucestershire Canal Navigation will 
shortly call a meeting, for the purpose of fixing the mode of raising the 
money for the completion of the canal from Ledbury to this city. Our 
readers will recollect that the company, previous to obtaining their act of 
the present session of parliament, offered to the new shareholders a priority 
in the receipt of the dividends to the amount of five per cent.; but so con- 
vince are many of the proprietors of old shares, that seven per cent. 
priority will be, on reaching the supply of water, practically the sante thing 
as five per cent. priority, that we doubt not a proposition guaranteeing a 
priority of seven per cent. per annum to the new sharchoklers will be ae- 
ceded to at the intended meeting. We learn th t materlals are in prepara- 
tion for the purpose of commencing the work immedintely after the meet- 
ing above mentioned, and that other measuros are being taken to effect the 
seed completion of the canal. As this undertaking cannot but be of 
the utmost interest to all our readers connected with tho city and county of 
Hereford, we trust they will be glad to be informed occasionally how the 
works are going on, and we shall endeavour.to obtain such intelligence on 
the sulject as will from time to time give a general idea of the company s 
progress.— Hereford Joarnal. ` 


——— 
NEW CHURCHES, &-. 


—— 


St. Saviour's Church.—The ceremony of laying the first stone for the new 
edifice about to be erected as an enlargement of St. Saviour's Church, in the 
Porouglr of Southwark. took place on 26th June. The new portion of the 
church will be United to the present choir tn which the service 1s performed. 

he new building will, when completed, be used for the performance of divine 
Service on Sundays, but the part of the Luilding in which the. service is now 
performed will be retained for the burial, christening, and marriage scrvices. 
The new building will contsin sittings for 2,000 persons. one-third of which 
sittings will be lt will be 103 feet in leneih; by 65 in width. The de- 
sign is Gothic, and, as far as an opinion may be formed from the drawings 
a clevations in the vestry, it will be a very elegant and commodious Vuild- 
Christ Church, New Nerth-road, Hoxton.—This church, built and endowed 
hy the Metropolis Churches Fund, was on Saturday, the 22d ult., eunsecrated 
by the Bishop of London. It isa plain but spacious edifice, designed by Mr. 

lore, in the Norman style, and will contain nearly 1.200 persons, almost 
one-half of the seats being free for the use of the poor. 


Rother hithe.—The first stone of the third church, to be called ‘JAN Saints.” 
was laid on Monday, July 15, by Major-General Sir W. Gomm, K.C.B., who 
fives the site, which is on the Lower Deptford-road, about two miles from 

ndon-bridge. The inscription on the foundation stone is as follows :— 
. “The first stone of this Church was laid 
By Major-General Sir William Gomm, K.C.B., July 15. 1839. 
e site was pun by Sir William Gomm. 
Rev. Edward Blick. M.A., Rector of Rotherhithe. 
Thomas Simpson, Esq., 
John Beatson, Esq., Churchwardens. 
S. Kempthorne, Esq., Architect. 

The d ; Messrs Piper and Son, Builders.” 

i hurch is calculated to hold 1000 sittings, of which one-third are free, 
Chest n] secondary Seats, to be let ata low rate, and the remainder pew 
p hee: The design is Gothic of the earl English style, with a tower 59 feet 

: igh. and spire 50 feet additional. The Puik ing isto be faced with white 
fect ks, and to have dressings of Hath stone; the internal dimensions are 63 
cet in length, 43 feet in breadth, and 37 feet in height, the contract 1s 3,4121, 
without the spire. nl 3002. extra ifthe spire be executed. 


F New Independent Chapel, West Bromwich—On Wedn. sday, the 5th ultimo, 
his chapel was opened for divine worship. It is considered a very chaste 
and elegant specimen of architecture, in the Doric style, and contains about 
1,000 sittings; of this number 410 are free, namely, 160 for children, and 
250 for Adults, Mr. Rogers, late of Birmingham, is the architect, and Mr. 
Fisher of West Bromwich, the builder of the chapel, the whole cost of which 
will exceed 2,2001, 

An elegant new chapel, called ** Wesley Chapel," was opened in Notting- 
ham, on Thursday, the 20th June. 1t will hold 2,000 persons, and has been 
rected at an expense of 8,0007, 


p Uebfeld Church, —This church: ig about to be partially rehutlt under the 
direction of Mr. Moseley : the tower of tbe old church, and part of the 


Chancel being m a good state, are to remain: the nave is to be rebuilt of the 
country stone, in the same style as the old church, that of the period of the 
14th century. the internal dimensions of the part rebuilt being fret by 48 
feet Gin. The timbers of the ruof are exposed, as there 1s no ceiling. and the 
hight to the tie-beam is 28 feet 6 inches,—the old Tower is to be raised and 
surmounted by a timber spire. There are two side galleries, and accommo- 
dation for pissing: of which 479 will be free. Mesars Cheal and Markwich 
of Uckfield are the builders, amount of eontract 2,4961. 


Horsham.—A Chapel of Ease is to be crected in this town under the direc- 
tion of Mr. Moseley, for which a plot of land has been given, and a grant of 
3000. has been made towards the erection by the Incorporated Society, and 
2007. by the Diocesan Church Building Society. The style of the building is 
the carly English. It ıs to be built of the country stone, and will afford 
accommodation for 990 sittings, one-half of which will Le free. The dimen- 
sions of the interior are 70 feet by 45 feet, and the height to the tie-beam, 
the timber of the roof being open as in the preceding church, is 25 feet. 
There is a gallery on each side of the chapel. timate 2,900/. 


Kingston.—A new church is to be erected under the direction of Messrs 
Scott and Moffat. 


Warwickshire.—The Society for promoting church accommodation within 
the Archdeaconry of Coventry have made a grant of 6007. towards the erec- 
tion of a new church at Harnall, Warwickshire. 


Metropelis Churches Fund Society.—The annual general meeting of tbe 
subscribers to this fund took place on l'riday, 21st June, at the Christian 
Knowledge Society's office, No. 67, Lincoln's Inn Fieki& His Grace the 
Arclibishop of Canterbury in the chair. The following report was read :— 
*: The committee re that the whole of the sym placed at their disposal, 
after the instalments payable on the fourth year shall have been receive, is 
either expended or pledged; but they feel convinced that when the subscribers 
to the fünd are acquainted with the method in which it has been ayplied. 
they will find both a cause of gratitude for the past, and a stimulus to in- 
creased exertion for the future. The Bishop of London, in 1836, eontem- 
plated the erection of at least fifty new churches, and for the accompliah- 
ment of this purpose it was estimated that a sum not less than 300,00W. must 
be raised. sum hitherto subseribed did not amount to half that sum, 

et they are enabled to hold out the prospect of forty-one new churches 
being built, either wholly or in part, from the funds of ihis society. In tbe 
above number of forty-cne churches there are included ten which it is pro- 
posed to build in the parish of Bethnal Green. The sum already subsenbed 
specially for the parish of Bethnal Green. including the grant from this 
society, ‘amounts to 22,991}. 17. The sum subscribed fer endowments 
amountsMo no more than 7367. 

“ The total number of churches now completed, or in progress, Amounts 
10 esee etse e ehesosneshoesodeseton s... 

“Churches to which the fund was before plelged .......... 6 

** Churches to which the fund has been pledge] during the 


seeseesehossossesossesesesessesesorecceeese 15 


Total .......- 4) 
The amount of subscription up to the lst of June last, is 132,728. 13s. 6d., 
showing an increase during the last year of 5,604}. 0s. 3d.’ The report was 
favourable received and adopted. 


Fulham.—On Saturday, 13th ult., à meeting was held of the inhabitants of 
the districts of All Saints, in this parish, in order to consider of the expe- 
dienen of enlarging the church, an object which for some time has 
great I wanted. The Bishop of London wasin the chair. It appeared, how- 
ever, that the estimates prepared for the work wore so expensive m propor- 
tion t the increased accommodation that wouW be gained, and the difficulty 
was 80 great of removing many of the inconveniences of the present buikling. 
that the general opinion of the meeting was adverse to the measure; and ii 
was agreed, on the proposal of the Bishop (who headed the subscription with 
a liberal offer of 500/.), to attempt to raise n fund adequate to the erection, 
on the same site, of a new, and larger, and more commodious church. The 
old and justly admired tower will remain. Before the meeting was adjourned, 
1,6307. had been subscribed, amd there is good reason to hope that within a 
short time the whole sum required will be obtained without having recourse 
to any rate. 


New Churches in the' Potteries.—The District Committee for the Newcaatle 
and Potteries, appointed by the Diocesan Society of Lichfield, since their 
appointment, have already received, in donations and subscriptions, 7007. 

1e District Committee have submitted to the Lord Bishop, and wìth his 
permission to the inhabitants of the Potteries generally, the following outline 
of a plan for extending church accummodation within its limits —]1. That 
measures be taken for erecting, in the | rst instance, not fewer than five addi- 
tional churches, within the parishes of Stoke-upon-Trent, Burslem, Wolstan- 
ton, or the Liberty of Normacott, |n the parish of Stone. 2. That eaeh 
church contain from 200 to 1,000 sittings, according to the present or pro- 
spective wants of the locality for which it shall be provided. 3. That a dis- 
trict, with cure of souls, be attached to each church, with the requisite con- 
tents. 4. That an endowment of 1,0007, together with a parsonage house, 
be provided for each, in addition to the fund required by 1 and 2 Wm. 1V., 
cap. 38, for repairs, 5. That the patronage of each chureh so built and 
endowed be. with the bishop’s consent. vested in the person or persons to 
whom it may be assigned, by I and 2 Wm. 1V., cap, 38, sec. 2— The mb- 
committee, appointed to obtain statistical information respecting the sites. 
&c., of the five proposed churches, have adopted the following résolutions . 
—1. That in consequence of an application made to R. E. Heatheote, Bay.. 
for a site at Green Dock, Longton, and acceded to by htm, the aub-committer 
recammend Green Dock as an eligible situation an additiona] churth. 
2. That the sub-committee, being encou aged to expeet libera] assistàme» 

RES 


from Messrs. Minton, in the erection of a church between Penku 


Hill, recommend this situation also. 3. That John Smith, Ead., having 


. 
1839.) 


sented to supply a site for a church at Northwood, in Hanley, thissituation 
also be recommended. 4. It having been stated that some of the prineipal 
inhabitants of Burslem, have formed a wish and intention to erect a new 
parish church, and it having also been suggested that it would be advisable 
to retain the present church asa district chapel; the sub-committee are of 
opinion that such arrangement would be the most eligible method of accom- 
püshing the views of the Diocesan Society in that part of the Potterics, and 
as recommend them to encourage and assist 1t to fhe utmost of their 

er. 5. That the sub-committee are of opinion that an additional ehurels 
is much needed in the southern part of Tunstall, but have not yet obtained 
any facilities to obtain them precisely in the choice of a site.—Staffordshire 
Hereury. 

A Catholic Church was opened at Everingham in a style of splendour 
unequalled In England. The building cost 30,0001. and the procession of 
bishops and elergy, with the Pope's banners and the host elevated, was more 
Pun id than ever witnessed before in modern days in this country.—Shef- 

ris. 


Wolcerhampton.—The Duke of Sutherland, witb the liberality which cha- 
raeterises alf his proceedings. has, we understand, determined upon restoring 
the Leveson Chancel, in the Collegiate Church of Wolverhampton. The 
plans, which are already drawn. ineludo the restoration of the fine table 
monument which was concealed in the okl vestry, beneath a rude deak ; and 
also the removal of the fine statue of Admiral Leveson from the Dean's 
Chancel into his own. The decorative railing which will surround these is of 
the most chaste design, and in excellent taste. Our renders are, perhaps, 
aware that the Duke alto gave 105%. to tho peroral interior alteration. John 
Newton Lane, Esq., haa, likewise, given the authorities 25/. to ex in 
rraning the interesting monuments in Lane's Chancel.— Wolver ton 

ronscie, 


Incorporated Church Building Society—On Thursday, 18th ult., a very full 
meeting of the committee was held, at which several applications for grants 
were registered. The Bishop of London was in the chair. Amongst other 
business transacted, grants were voted and confirmed towards 

Building a chapel at Tamworth, Warwickshire. 

Building a chapel at Perens, Yorkshire. 

Wuilding a chapel at Coates, Whittlesey, Cambridgeshire. 

Building a church at Kiin Down, Goughiucg Kent. 

Building a church in the Ville of Dunkirk, Kent 

Building a chapel at Lanne’s Gwennap, Cornwall. 

Rebuilding the church at Llansantfraid, Cardiganshire. 

Enlarging by rebuilding the church gt Grinshill, Salop. 

Retmikting the church at Llanelly, Carmarthen. 

Kebuilding the body of the church at Llannon, Carmarthen. 

Enlarging and repairing the chapel at Farlow, Herefordshire. 
pepargng by extending the west end of the chapel at Cornhill, North 

Repewing the church at Winterborne Stoke. Wilts. 

Kepewing the church at Mandegwning. In Catnarvonshire. 

Building a gallery in the church in Cholesbury. Bucks. 
ete by extending the east end of the chapel at Finthwaite, Lanca- 


Repairing the chapel at West Mitton, Powerstoek, Dorset. 

Increasing the accommodation in the church at Nuttall, Nottinghamshire, 

Repairing the church at Toxteth Park, Lancashire. 

Enlarging the church at Womborne, Staffordshire. 

Enlarging the church at Butley, Gloucester. 

For rebuilding the old,-and the erection of a new gallery m the church at 
Tornhill, Yorkshire. 

Repewing the church at Colerne, Wiltshire. h 

e-arranging the pews and buildi T hurch a i 

Norm QUEE p building a gallery in the ehu t Chipping 

I Der the church at Weston. Herefordshire. 

Kn arging the church of St. Mary's, Gateshead. 

Building a chapel at Daventry, Ñortham ton. 

Builling a chapel at Timperly, parish of Bowden, Chester. 

Building a church in the parish of St. Mary, Taunton. Somerset. 

Building a chapel at Emsworth, Wartlington, Southampton, 

Building a chapel at Wrcetsham, Famham, Surrey. 

Building a chapel at Bradford, Wiltshire. 

Building a ehurch at Barton's Village, Whippingham, Southampton. 

Reluikling the nave of the church at Uckfie I dsaex. 

En'arginy by rebuikling the church at Liangelynin, Carnarvon, 

Rebuilding the church at Egremont, Carmarthen. 

Iuikling an additional aisle to the church of Llechryd, Cardigan. 

For erecting a gallery in the chureh of Earlisland, Hereford. 

Kepewing t e church at Llanvythid Glamorganshire. 

Enlarging the church at Llantrythid, Glamorganshire.. 
Finlarging the church of St, James's, Islington. ` 

Being $3 grants, seyeral of which are for building or rebuikding entlre 
ehurehes. 

Warwickshire-—On Friday, 19th ult., tho first stone of a new church at the 
Quinton, in the parish of Ebsiasawen: near the fifth mile stone from Birming- 
ham. was laid by the Right Hon. Lord Littleton, accompanied by the Rev. 


B. B, Hone, the vicar, and other gentlemen. The day was extremely Incle- 
erm 


"Staffordshire.—A general meeting of the gubscribers to the testimonial to 
karl Talbot was held on the 2nd instant, at the Swan Hotel, Stafford, 
Edward Monkton, Eeg.. in the chair. The bub-committee appointed for the 
purge of preparing plans having reported that they had ascertained it was 
tm p 


»rdship's intention previously to the subgcription being operei. to ereet 
a church n some part of his estate, and the meeting being desirous of ¢o- 
operating with hi Be rdabip without interfering with his it waa ter 
solved that the subscription shouid be elosed on the 31st of December. 1839 ; 
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and that the amount of subscriptions at that time received be placed at his 
lordship's disposal, either for the erection of a ehurch, or the endowment of 
the same, as his lordship may determine.—It is stated that the subscription 
already amounts to 1,3131. 


Ek 
PUBLIO BUILDINGS, &c. 


— 


The Royal Stables at Windsor.—The grant of £70,000 for the erection of 
stables and a riding-school at Windsor Castle having been agreed to, the 
wil be commeneed under the Bier E of Bir Jeffery Wyattville 
furthwith. The Queen's arrival at Windsor Castle is not expected to take 

lace until the end of August next. at which time, short though it may 
Te: it is contemplated that the riding-school will haye so far progressed as 
to enable her Majesty to take equestrian exercise there, should the state 
of the weather require the ridlng-school to be resorted to for that purpose. 


Harrow School—The governors have adopted the plan of Mr. Decimus 
Burton for re-building in a handsome manner the head master’s house, 
destroyed by fire October 22, 1838, in the same style 88 the school building 
and the new chapel, now nearly completed, for the use of the school. 


Monument to the Memory of the late Sir Pulteney Malcolm.—On the 29th 
June Jast, a meeting of the subseribers to the fund for erecting a monu- 
ment to the memory of the late Admiral Sir Pulteney Malcolm, was hekl 
at the Thatched House Tayern, in St. James's Street, to receive the report 
of the committee appointed a} the last general meeting of the subscribers, 
Earl Powis in the chair. The secretary read the report, whieh stated that 
the list of subserlptions already received amounted to £756, Including £103 
remitted: from India, but exclusive of the subscriptions to the local memo- 
rial in Eskdale, amounting to nearly £200, which will be sufficient to erect 
a handsome tablet in the parish ehurch of the Malcolm family at Wester- 
kirk; and that on a referenco to Mr. Bailey the scul tor, the committee 
had ascertained that a handsome marble monument might be erected to the 
memory of the late Admiral Sir P. Malcolm in the metropolitan Cathedral 
of St. Paul's for the sum of £1,000. The committee therefore recommended 
that as soot as the subscriptions should amount to that sum, Mr. Hailey be 
requested to submit designs for the intended monument for the approbation 
of the committee, and that he be authorised to execute a monument according 
to such of the designs as should be approved of by the committee. 


The Erejected College at Bath.—The'plan for the erection of the new Pro- 
testant College at Bath, to be called Queon's College, has been decided on. 
It is a very beautiful specimen of the Elizabethan style of architecture, with 
an elegant square tower in the centre. Lord Powerscourt has given another 
donation of £50 towards the crection.— Bath Gazette. 


Improvement in the Old Bailey- On Monday, the 15th ult., workmen com- 
menetel the alteration agreed to by the Common Council, of laying down a 
wooden roadway in lieu of the stone pitching hitherto employed. By the 
alterntion, much noise from the carriages gasne through the Old Bailey, 
during the sitting of the Central Criminal Court, will be prevented, without 
the nuisance and expense of straw, which has hitherto been laid down on the 


above occasions. 


The Sutherland Monument.—During the storm of Tuesday the 15th June, 
the momiment erected to the late Duke of Sutherland, on Lilleshall Hill, 
Salop, was struck by the electric fluid, and sustained considerable injury. A 
chimney belonging to a steam engine at Aston, was knocked down by the 
lightning. 

Fi —A spacious building ia about to be erected for the Finsbury 
Savings , under the direction of Mr. Bartholomew. 


istrict Surveyors—At a meeting of the Magistrates for the county of 
Mildlcacx on the 10th ultimo, Mr Edmund Woalthorpe was elected sur- 


veyor to the Limehouse and Ratcliffe District, and Mr. Davtes for the district 
of Mile-end, Old Town. 

Wellington Memorial.—At the Inst general meeting of the committee, it was 
resólved om the motlon of the Duke of Cambridge, that the resolutions of 
June 9, 1838, appointing Mr. Wyatt as the artist s 1ould be confirmed. Here, 
therefore, the matter ends. 


Nelson Memorial —A minute was on Saturday, 18th ult., signed by the 
Lords of the Treasury giving their nasent to the design for the monument of 
Lord Nelson, selected by the eommittee, The committee cannot, however, 
proceed to the erection of the monument until the Commissioners of Woods 
and Forests shall have determined upon the necessary arrangements as to its 
gite. or rather as to the alterations which the erection of the monument may 
render necessary in Trafalgar-square.—Obeeruer. 

. George's Hall—On the 18th and 19th nlt., the exhibition-rooms in Post- 
P HA et were opened to the subscribers to St, George's Hall and their 
friends, for the purpose of inspecting the numerous designs sent in by the 
different architects competing lor the erection of that building. The eleva- 
tions and interiur views were hung around the walls. and produced a very 
striking effect. The successful design is, we believe, by Mr, Elmes, of Lon- 
don. i ie of very pure Greek architecture, the principal front being a 
portieo of grand proportions, and enrjebed with bas-reliefs, on the execution 
of which, however, much depends. Perhaps wjthin the limits of their re- 
sources (500001. the committee could not have made a more judicious selee- 
tion, the insuperable objection to many designs, from their extent and elabo- 
rate detall much more captivating fo the eye, being that the expense of 
executing them would far exceed the funde at the disposal of the committee. 


—Lieerpoal . 
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LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 27TH JUNE To 25TH JuLy, 1839. 


RICHARD Hopeson, of Salisbury-strect, Strand, Gentleman, for “ Improve- 
menis in the forms or shapes of materials and substances used for buildiug 
and paving, and their combination for such purposes.” Communicated by a 
foreigner residing abroad,—June 27 ; six months. 

Mosxs Poor, of Lincolns Inn, Gent., for “ for improvements applicable 
to wheeled carriages and in springs.” Communicated by a foreigner residing 
abroad.—June 29; six months. 

Henry Paps, of Little Newport-street, Leicester-square, musical instru- 
ment maker, for “ certain improvements on stringed musical instruments.” 
July 2; six months. 

Henrik ZANDER, of North-street, Sloan-strect, Gent, for “ improve- 
ments in the manufacture of paper.”—July 2; six months. 

Cuartes OssomwEÉ, of Birmingham, cork-serew manufacturer, for “ a 
certain improvement, or certain improvements, in the construction of cork- 
serews.—July 2; six months. 

ALEXANDER CocHRANx, of Arundel-street, Strand, Gent, for “ an im- 
proved lock."—July 3; six months. . 

ALEXANDER CRUCESHANKS, of Liverpool-street, New Road, for “ certain 
improved methods of producing or manufacturing certain inflammable sub- 
stances, and of applying the heat and light obtained from certain inflammable 
substonces to various useful purposes.—July 3 ; six months. 

James Yates, of the Effingham Works, Rotherham, iron founder, for 
“ certain improvements in making, forming, or producing raised or projecting 
letters, mouldings, figures, or other ornamental work for external decorations 
Of buildings and other purposes.—July 3; six months. 

Tuomas FRENcH Begxey, of Morton Hall, Norfolk, Esq., for “ certain 
improvements in cartridges.—July 6; six months. 

EpwaBp Jonx Jones, of Paulstone House, Hereford, Gent., and Joun 
Haa of the City of Bristol engineer, for “ an improved process of manufac- 
turing cider and perry."—— July 6; six months. 

GxoncE PnRiLcox, of Southwark-square, watch maker, for “ certain im- 
provements in chronometers, watches, and other time keepers.—July 6; six 
months. ; 

Joun Ericsson of Cambridge Terrace, civil engineer, for * an improved 
steam-engine, particularly applicable to locomotive purposes and steam navi- 
gation, July 6; six months. 

Joun Farris, of Church-lane Whitechapel, sugar refiner, for “ improve- 
ments in making and refining sugar.—July 6; six months. - 

Peter RorHwzLL Jackson, of Great Bolton, Lancaster, engineer, for “a 
new and improved method of mangling, calendering, glazing, and finishing 
cotton, linen, wollen, and other and manufactures, and certain machi- 
nery to effect the same."—July 8; six months. 

Epwarp Francois JoskPH Ducros, of Clyne Wood Works, Swansea, 
Gent., for “ improvemeats in the manufacture of sulphnr, zulphuric-acid, 
and sulphate of soda."—July 11; six months. 

WirniAM Woop ey, of Observatory House, Stoke Newington, Captain in 
the navy, for “ improvements in propelling vessels and carriages, and other 
machinery.” —July 13 ; six months. 

Tuomas BELL, of St. Austel Cornwall, hotel keeper, for “ improvemeuts 
in obtaining copper from copper slag."— July 13; six months. 

James YATES of the Effigham Works, Rotherham, iron founder, for 
“ certain improvements in the construction Of cupola furnaces, for melting 
metals.” —July 13; six months. 

DANIEL Ramee, of Charlotte-street Bloomsbury, for “ improvements in 
paving roads, and such like ways.” Communicated by a foreigner residing 
&broad.—July 15; six months. 

Joun Hemmina, of Edward-street, Cavendish-aquare, Gent. for “ im- 
provemento in gas meters.” —July 16; six months. 

Jonn Rev Norps, of Bridge-street, Blackfriars, Esq., for “ certain improve- 
ments in the manufacture of salt."— July 16; six months. 

Joun GEORGE SHUTTLEWORTH, of the Mount, near Sheffield, soap boiler, 
for “ a new mode of obtaining a rotatory motion, from the rectilinear motion 
Qf the piston-rod of a steam or other the like emgine/.—July 18; six 
months. 

Epwarp BmowNz of Lyme Dorsetshire, ironmonger, for “ im- 
provements in apparatus in cooking,"—July 20; six months. 

Tuomas NicHoLAS Rarer, of Bridge-street, Blackfriars, Gent., for “ im- 
provements in rendering fabrics and leather waterproof.”—July 20; six 
months. 

Moses Poorz, of Lincoln’s Inn Fields, Gent., for “ improvements in cast- 
ing for printing purposes.” Communicated by a foreigner residing abroad.— 
July 20; six months. 

Psrer RoserT Dacummonp Loro WiLLovGHBY DE Easssy, for “ im- 
provements in compressing peat."—July 20; six months. 

Davin JonnsTon, of Glasgow, manufacturer, for “ certain improvements 


in the manufacture of hinges.” 
abroad.—July 20; six months. 


ALEXANDER Sournwoop Srocxer, of the Union Rolling Mills, Br. 
mingham, and THomas JonwxsoN of Ridgacree Irom Works, Stafford, for 
“ certain improvements in machinery for manufacturing shoe-heels, and fee. 
tips.”—July 20; six months. 

Jonn CuanLEs Scnwieso, of Albany-street, Regent's Park, maker, 
for “ certain improvements in the construction of loeks.”—July 30; i 
months. 

CnaRLxs Frupk, of Liverpool, chemist, for “ certain improvements is th 
the manufacture of white lead.” —July 20; six months. ' 


Jonn Frepericx Mvzns, of Albemarle-street, Piccadilly, musical instr. 
ment make, and JosgeH Sronza, of Bidborough.street, New Road, musical 
instrument maker, for ‘ certain improvements in the construction of certain 
musical instruments, part of the said improvements being applicable to ther 
of the kind commonly called piano fortes, and part of those of the kind om. 
monly called seraphines, and to certam descriptions of organs." Partly com. 
municated by a foreigner residing abroad.—July 20; six months, 

JosuvA Crockrorp, of Litchfield-street, Soho, Gent., for ^ an i 
mode of applying cotton and other wicks to tallow, and other the like n). 
stances used for candles, in order (o consume the same."—July, 20; si 
months. 

Jonn Hanson, of Rashcliffe, York, patent lead pipe manufactorer, fer 
* certain improved apparatus for measuring and registering the quantity of 
gas, water, or other fluid passed through the same."— July 24; six month. 

James Kay, of Pendleton, near Manchester, cotton spinner, of an er- 
tension for the term of three ycars from the 26th July, 1839, of an inven- 
tion for “a new and improved machinery for preparing and spinning fur, 
hemp, and other fibrous substances by power.” —July 24 ; six months. 

JAMES TEMPLETON, manufacturer in Paisley, and also WtLLIAM Quiciat, 


Communicated by a foreigner residing 


weaver in Paisicy, for machinery for “a new and improved mode of s». 
facturing silk, cotton, woollen, and linen fabrics.—July 25; six months. 
SE Sy 
TO CORRESPONDENTS. " 


G. W. R.—We are fearful’ of again trespassing on our pages on the ibj: 
of railway curves, having already devoted considerable space and discussion ts 
that purpose, we must vett for a short time, and if hereafter we should be dari 
of matter, we will again find room for some more communications we haw reerited 
on the subject. Respecting the other portion of G. W. R.'s letter, we ead 
recommend him, as well as other engineers, to study algebra, at least the rodi- 
ments; he will then find the advantages of it, and see the impossibility of v. 
or any other scientific work being able to abandon the «se of it, and in asme 
to the latter part of his letter, ‘ which is the best and most simple treatise ov thr 
locomotive engine," we recommend Mr. Robert Stephenson's scientific treatise oi 
Pambour's work, more particularly the first. 

Lieut.-Col. T.'s communication on brick ovens will appear in our next make. 

Mr. G.'s drawings of boilers were received too late for this month; Dry wi! 
appear in the next Journal. 

The British Association.—We shall feel obliged for copies of any papers ths 
may be read before the next meeting at Birmingham. 

We shall feel obliged if our correspondent at Bristol will favour ws sith ki 
communications early in the month. 

Norris's Locomotive Engine.—Can any of our subscribers favour w wi 
some facts connected with the performances of these engines since they haw kn 
introduced in England, stating the distance run in a given time, the quantity d 
fuel consumed, and the gradients of the railway. Also inform us what or t 
dimensions of the engines und their liar construction, or where they dfe 
from our own engines; we do not wish the performances of the engine (o br ow 
fined to one trip, but to several trips, 

The notices of several books 'sent for review are unavoidably postponed wi! 
next month. 

The Editor will feel obliged to country subscribers if they will foreed o" 
account of works in progress, or any newspapers containing arlicles or paregra 
connected with the objects of the Journal; if will also be doing a greot srat Y 
enginesers and architects will cause all advertisements connected with contre: 
to be inserted in the Journal. : 

Communications are requested to be addressed to “The Editor of the Ci 
Engineer and Architect's Journal," No. ll, Parliament Street, Westnist” 
or to Mr Groombridge, Panyer Alley, Paternoster Row; if. by post, bo n 
rected to the former place; if by parcel, please to direct it to nearest d 
two places where the coach arrives at in , as we are frequently pal 9 
expence of one or two shillings for the porterage only, of a very small pora. 

Books for review must be sent early in the month , communications en o oh 
the 20th (if with wood-cuts earlier), and advertisements on or before tht 
instant. 

Tue First VOLUME MAY BE HAD, BOUND IN CLOTH AND LETTERED iN 60D 
Paice 17s. 


ERRATUM. 


By accident pages 296 and 297 of the present number have been trausored: © 
was wot. discovered until the sheet had beeen printed off. The content g" 
297 shouid be page 296, and the contents of page 296 should be pagt Bi. 
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IN consequence of the ge scarcity of chambers for residence in | basement to the upper part, containing the principal story, and a se- 
the immediate vicinity of the Club Houses, several gentlemen, princi- | cond and third story, surmounted by a bold and enriched cornice, the 
mr subscribers to the Clubs, formed themselves into an Association | main characteristic feature of the Ítalian style. Between the prin- 
or the purpose of supplying the want. Fortunately, at this time, | cipal story and the ground floor an entre-sol is introduced, the ,win- 
the mansion occupied by the late Mr. Blicke, in Regent Street, be- | dows of which are placed between the panelled pilasters, supporting 
tween Pull Mall and Piccadilly, was to be sold; a better situation than | the consoles of the bold projecting balconies to the windows above. 

which for the purpose, in the whole metropolis could not have been A plan of the ground Ea is given in the annexed engraving, which 
selected. The Association immediately entered into an agreement | is fully explained by the reference; it is approached in the centre b 


for the purchase of the property, together with the freehold ground 
in the rear, and upon obtaining possession, they decided u pulling 
down the premises, and engaged Mr. Decimus Burton, the eminent 
architect, to make designs fur a uew building, which were submitted 
to the committee and ope a contract was then entered into 
with Mr. Hicks, the builder, for erecting the present mansion for the 
sum of 26,00./. The contractor commenced operations for erecti 
the new building in August last year, and agreed to have it finished 
in the present month. 

By reference to the annexed engraving, it will be seen that the 
elevation of the present edifice is of the Italian style of architecture ; 
it occupies a frontage next Regent Street of 76 feet, and consists of a 
ground story, rusticuted and terminated by an enriched lace band or 
string course, enriched with the Vitruvian scroll; this story forms a 


No. 24.—Vor. II.—Szrrzusza, 1839, 


a portico, projecting forward with coupled Doric columns on each 
side, and recessed back to give depth; it opens into a d entrance 
hall, the height of the ground story and entre-sol. The four upper 
stories are similarly divided as the ground floor, except as to the 
room C, and adjoining room, over which there is no story, and with the 
exception that on all the stories above the entre-sol there will be an 
apartment over the entrance-hall. . . 

The building will contain 77 chambers; 27 are provided with al- 
coves or recesses for the bed, and 50 without; some of the rooms are 
so planned that two or three may be formed into one suite instead of 
being engaged separately. The basement story is occupied by the 
kitchen and domestic offices of the establishment, likewise rooms for 
gentlemen's servants. This story is arched over with flat brick 

| arches, supported by iron girders, rendering it perfectly fire-proof, 
2A 
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The two staircases are of stone, and all the corridors have stone floors. 
and enclosed within brick walls, which is a great security against the 
extension of fire in any part of the building. 

In the interior the architect has displayed considerable ingenuity in 
providing for what is so very essential to a building possessing so 
num inmates, that is, warmth and ventilation, the means of effecting 
Which we shall next proceed to describe. 

The ventilation is provided for in the following manner:—on each 
side of the principal staircase, on the basement story, is a furnace 
with an iron pipe or flue 12 iuches diameter, fixed in the centre of a 
vertical brick chamber, rising through the several stories and roof, 
where it is terminated by a cowl. These vertical chambers commu- 
nicate on each story with horizontal chambers, formed between the 
ceiling and floor of the corridors, as we shall presently describe. Each 
room is or can be furnished with a ventilator near the ceiling, opening 
into the horizontal chamber just described; when the fire is lighted in 
the furnaces, it heats the iron pipe or flue, and rarifies the circum- 
jacent air within the vertical chambers, and causes the air to rise and 
pass off, through the cowl at top, with considerable rapidity. To 
supply the partial vacuum which would be created by the escape of 
tlie rarified air, the air within the rooms flows through the ventilators, 
and passes by the horizontal to the vertical chambers, thereby keeping 
up a constant circulation. 

The horizontal chambers are thus made, over the corridors on each 
story, an inch rubbed slate slab set with a close joint forms the ceiling, 
and a 4 inch Portland stone landing forms the floor of the corridors 
above, leaving a vacancy for the chamber of 18 inches in height, 
between the slate slab and stone landing. 

The warming of the building is eflected by the patent hot water 
apparatus of Mr. H. C. Price, of Bristol, erected under the superin- 


tendance of Mr. Manby, a drawing and description of which is given 
in the first volume of the Journal, p. 297, the apparatus for the present 
building is erected on the basement story, on the north side of the 
rincipal staircase, the hot air chamber or vault is immediately be- 
ind, the top of which is nearly on a level with the ground floor, a 
shown in the annexed plan; a supply of cold air flows through a 
trunk, the mouth of which is furnis bd with gauze wire to filter the 
air, into the vault where it passes upwards between the vertical iron 
chambers filled with hot water and becomes heated, the warm air thea 
escapes through apertures in the top of the vault, and is distributed 
throughout the principal staircase and corridors. Befure we have 
done with the apparatus for warmth and ventilation, we must not omit 
to notice, that the corridors and water closets are lighted with gas, 
and the light enclosed in glazed lanthorns, furnished with tubes lead- 
ing from the top to the external part of the building, thus preventing 
the possibility of any heat or effluvia escaping within the building. 

On the basement story, a well has been sunk to the depth of 150 
feet, and afterwards bored 100 feet more down to the chalk stratum, 
for supplyiug the premises with pure spring water, which is lifted to 
the top of the building by means of a steam engine of 3 horse power, 
which is also employed for raising coals, furniture, &c., up the well- 
hole of the back staircase. 

Every alcove, or recess for the bed, is furnished with hot and cold 
water, and pipes trapped and communicating with the drains for a 
water-closet, if the tenant should wish to have one. 

From this brief description, it will be seen, that the architect has not 
forgotten the essential comforts of the numerous occupants of these 
extensive premises, and that no exertion has been omitted to insure 
for this valuable association, the support of the subscribers to the club 
houses in the vicinity. 


GROUND PLAN. 


REFERENCE. 
a, open area; b, water closet: c. dining room; d. gas burner and cases for pipes; e, ventilators; f, corridors; g, entrance fur cold air to warm water 


apparatus; h, lead flat part of which is removed to show the ap 


tus i; k, ventilating chamber; }, grand staircase, the arrows show the current of warm 


air passing through the horizontal chamber, and distributed into the staircase; m, coffee and readiug room; n, entrance hall; o, alcoves or bed recesses ; 


p, house maids closet. 
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THE DAGUERROTYPE. 


Tur secret process of this important discovery for prod" 
tographic plates, was revealed to the French public at th 
the “Académie des Sciences," on Monday, 19th ultimo ; the att. 
at the meeting was very numerous, so much so, that upwards ox 
persons were unabie to obtain admittance. M. Arago commenced h. 
observatious by referring to the process of M. Niepce, the first dis- 
coverer of the art, and the subsequent improvements made by M. 
Daguerre. He then proceeded to explain the great discovery, of 
which the following is an extract froma report in the Journal des 
Debats. - 

M. Arago stated that, according to M. Daguerre's process, copper 
plated with silver is washed with a solution of nitric acid, for the 
purpose of cleansing its surface, and especially to remove the minute 
traces of copper, which the layer of silver may contain. This wash- 
ing must be done with the greatest care, attention, and minuteness. 
M. Daguerre has observed, that better results are obtained from copper 
plated with silver, than from pure silver; whence it way be surmised, 
Arago observes, that voltaic action is connected with this pheno- 
menon. 

After this first, preparation, the metallic plate is exposed, in a well- 
closed box, to the action of the vapour of iodine, with certain precau- 
tions. A small quantity of iodine is placed at the bottom of the box, 
with a thin gauze between it and the plate, as it were, to sift the 
vapour, and to diffuse it equally. It is also necessary to surround the 
plate with a small metallic frame, to prevent the vapour of iodine from 
condensing in larger quantities round the margin than in the centre; 
the whole success of the operation depending on the perfect uniformity 
of the layer of ioduret of silver thus fonus . The exacttime to with- 
draw the sheet of plated copper from the vapour, is indicated by the 
plate assuming a yellow colour. M. Dumas, who has endeavoured to 
ascertain the thickness of this deposit, states that it cannot be more 
than the millionth part of a milltmetre. The plate thus prepared, is 
placed in the dark chamber of the camera obscura, and preserved with 
great care from the faintest action of light. It is, in fact, so sensitive, 
that exposure for a tenth of a second is more than sufficient to make 
an impression on it. 

At the bottom of the dark chamber, which M. Daguerre has reduced 
to small dimensions, is a p:ate of ground glass, which advances or re- 
cedes until the image of the object to be represented is perfectly clear 
and distinct. When this is gained, the prepared plate is substituted 
for the ground glass, and receives the impression of the object: The 
effect is produced in a very short time. When the metallic plate is 
withdrawn, the impression is hardly to be seen, the action of a second 
vapour being necessary to bring it out distinctly: the vapour of mer- 
cury is employed for this purpose. It is remarkable, that the metallic 
plate, to be properly acted upon by the mercurial vapour, must be 
placed at a certain angle. To this end, it is enclosed in a third box, 
at the bottom of which is placed a small dish filled with mercury. If 
the picture is to be viewed in a vertical position, as is usually the case 
with engravings, it must receive the vapour of mercury at an angle of 
about 45°. to the contrary, it is to be viewed at that angle, the 
plate must be arranged in the box in a horizontal position. The vola- 
tilization of the mercury must be assisted by a temperature of 60? of 
Reaumur — 167? F. 

After these three operations, for the completion of the process, the 
plate must be plunged into a solution of hypo-sulphite of soda. This 
solution acts most strongly on the parts which have been uninfluenced 
by light; the reverse of the mercurial vapour, which attacks exclu- 
sively that portion which has been acted on by the rays of light. 
From this it might perhaps be imagined, that the lights are formed by 
the amalgarnation of the silver with mercury, aud the shadows by the 
sulphuret of silver formed by the ad Tip an M. Arago, however, 
formally declared the positive inability of the combined wisdom of 
pb sical, chemical, und optical scieuce, to offer any theory of these 

elicate and complicated operations, which might be even tolerably 
rational and satisfactory. 

The picture now produced is washed in distilled water, to give it 
that stability which is necessary to its bearing exposure to light with- 
out undergoing any further change. 

After his statement of the details of M. erre's discovery, M. 
Arago proceeded to speculate upon the improvements of which this 
beattifal application of optics was capable. He adverted to M. 
Daguerre's hopes of discovering some further method of fixing not 
merely the images of things, but also of their colours: a hope based 
upon the fact, that, in the experiments which have been made with 
the solar spectrum, blue colour has been seen to result from blue rays, 
ore colour from orange, and so on with the others. Sir John Her- 
schel is sure that the red ray alone is without action. The question 
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*hether it will be possible to take portraits by this method ? 

* disposed to answer in the affirmative. A serious diffi- 

", presented itself:—entire absence of motion on the 

*t is essential to the success of the operation, and this 

œ obtained from any face exposed to the influence of 

M. Daguerre, however, believes that the interposi- 

would in no way interfere with the action of the 

1 plate, while it would protect the sitter sufi- 

1 of the light. The head could be easily fixed 

apparatus. Another more important desider- 

atum is, . . rendering the picture unalterable by friction. 

The substan. ene pictures executed by the Daguerrotype is, in 

fact, so little soid—is so slightly deposited on the surface of the me- 

tallic plate, that the least friction destroys it, like a drawing in chalk: 
at present, it is necessary to cover it with glass. 

From his numerous experiments on the action of light on different 
substances, M. Daguerre has drawn the conclusion that the sun is not 
equally powerfully at all times of the day, even at those instants when 
his height is the same above the horizon. Thus, more satisfactory 
results ure obtained at ten in the morning than at two in the afternoon. 
From this, too, it is evident, that the Daguerrotype is an instrument 
of exquisite sensibility for measuring the diferent insensities of light, 
a subject which has hitherto been one of the most difficult problems 
in Natural Philosophy. It is easy enough to measure the difference 
in intensity between two lights viewed simultaneously, but when it is 
desired to compare daylight with a light produced in the night—that 
of the sun with that of the moon, for example—the results obtained 
have had no precision. The preparation of M. Daguerre is influenced 
even by the light of the moon, to which all the preparatious hitherto 
tried were insensible, even when the rays were concentrated by a 
powerful lens. 

In physics, M. Arago indicated some of the more immediate appli- 
cations of the Daguerrotype, independently of those which he had 
already mentioned in Photometry. He instanced some of the most 
complex phenomena exhibited by the solar spectrum. We know, for 
example, that the different coloured rays are separated by black tran- 
versal lines, indicating the absence of these rays at certain parts; and 
the question urises whether there are also similar interruptions in the 
continuity of the chemical rays? M. Arago proposes as a simple 
solution of this question, to expose one of M. Daguerre’s prepared 
plates to the action of a spectrum; an experiment which would prove 
whether the action of these rays is continuous or interrupted by blank 
spaces, 

ithe description of the process appeared to excite great interest in 
the auditory, amongst whom we observed many distinguished persons 
connected with science and the fine arts. Unfortunately the locality 
was not adjudged suitable for the performance of M. Daguerre’s ex- 
periments, but we understand that arrangements will be made for a 
public exhibition of them. Three highly curious drawings obtained 
in this manner were exhibited; one of the Pont Marie; another of 
the M. Duguerre's atelier ; and a third of a room containing some rich 
earpeting, all the minutest threads of which were represented with 
the most mathematical accuracy, and with wonderful richness of effect. 


by m. 


MORE GOVERNMENT JOBBING. 


Tue tocsin of a'arm has been sounded by an influential Whig mar- 
quis for another Government enquiry into the causes of accidents on 
rai.ways; and doubtless an attempt will be made to issue a commis- 
sion similar to that on “Steam Vessel Accidents,” which we noticed 
very fully in ourlast number. No doubt the Commission will be issued 
with the sinister understanding that a similar report is to be recom- 
mended, for the appointment oF Government Znapectors, to superintend 
the working and co: struction of railways, and that no locomotive en- 
gine shall be allowed to run without a license from these Obetructors. 

it behoves all manufacturers to unite and act firmly in resisting these 
encroachments on British enterprise, for if Government once can obtain 
an act for such a purpose, it will be carried to other branches of our 
Manufactures and commerce. 

The Railway Companies have already united themselves into an 
Association, and thereby resisted very serious encroachments attempted 
to be made on their rights; a similar association we again advise 
oaght at once to be furmed by the Steam Boat proprietors and builders, 
for if they leave it till next Session of Parliament, they may depend 
upon it, that attempts will be made to levy such arbitrary laws and 
restrictions on their proceedings and profits, that they will not be able, 


| without considerable difficulty, to get them again repealed or altered. 
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DESCRIPTION OF VICTORIA BOILERS. 


Fig. 1, Elevation of Boiler. Fig. 2, Sectional Plan. 
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Fig. 4, Transverse Section. 


DESCRIPTION OF THE NEW BOILERS OF THE VICTORIA 
HULL STEAM SHIP. 


Manufactured by the Butterley Company from the Plans of 
Josepa GLYNN, F.R.S., M. INnT. C. E., &c. &c. 


The Civil Engineer and Architect's Journal presented to its readers 
a complete description, illustrated by engravings of the former boilers 
of this vessel, which, it will be remembered, exploded twice. The 
loss of life occasioned by these accidents gave rise to a lengthened 
inquiry, during which several engineers of reputation furnished most 
interesting professional evidence, that was fully reported in the Journal; 
more especially that of Mr. Ewart, from whose drawings those engrav- 
ings were taken. After this inquiry had been concluded, the Victoria 
was removed from London to Hull, and the boilers were taken out and 
condemned. Application was then made to the Butterley Company, 
who had been mentioned during these proceedings as having for many 
years manufactured marine engines and | boilers, both for the navy and 
for private service, without an instance of the slightest accident on 
board of the vessels propelled by their machinery. The owners 
of the Victoria were therefore induced to order the new boilers to 
be made at their establishment near Derby, and Mr. Glynn, whose 
works have been noticed in the former volume of this Journal, was 
requested to examine the vessel, and to determine what was best to 
be done under all the circumstances. 

The engines were not at all injured, neither were the cabins; and it 
was desirable to avoid moving the engines, which, from their peculiar 
construction, are connected with.the deck and sides, as well as the 
floor, of the vessel, and also as far as possible to save the cabins, and 
to preserve the trim of the ship, by keeping the centre of gravity in 
its proper position. 

he former boilers were long and cylindrical, they projected aft 
underneath a e of bed-cabins; these dangerous sleeping-bertbs 
were without hesitation condemned and taken dowm, the main 
mast, which passed through those cabins, was shifted nearer the stern 
ofthe ship. The “ fire-hole,” which might well be called so, was ony 
four feet in length from the front of the boilers to the engines; althoug 
the grates to be stoked were nine feet long, and the chimney was 
placed in the middle of this contracted space. Such it may re- 
membered was the situation of the boilers in the first instance; the 
reader is referred to the former engravings (Vol. I. p: 285,) for other 
particulars. The engravings now given show Mr. Glynn's a - 
ment of the new boilers, in which there is considerable novelty. The 
vessel is very narrow for her tonnage, being a long sharp-built ship, 
so that there is not room to put fires of convenient length, even in the 
whole width of the hold. In order to make the grates of moderate 
length, and yet of sufficient area to raise steam for these powerful en- 
gines, two heights of furnaces have been constructed, with two ran 
of flues, so that it may be said that there are two sets of boilers, 
one above the other; the lower set of boilers having no top, and the 
pi Si having no bottom. 

lower set of boilers is seven feet longer than the upper set, 

giving that space for the stokers to manage their fires; there is the 


Fig. 5, Transverse Section. 


same distance between the lower boilers and the engines; the men 
who work the fires of the lower set stand in the hold of the vessel. 
The platform on which the higher tier of stokers stand is made hollow, 
like a venison dish, but the space below the men’s feet is constantly 
supplied with cold water from the sea, and they are protected by a 
rall or balustrade from falling from the potom when the ship rolis 
or pitches. There are three safety-valves, each ten inches in dia- 
meter, loaded to five pounds on the square inch, by a weight equal to 
the whole pressure resting upon each valve, so that there are no 
levers which can be tampered with, and all three safety-valves are 


. inaccessib'e to the men; but by a very simple apparatus the whole of 


the steam, the boilers contain, may be immediately discharged into the 
air. The pressure of steam is indicated by a mercurial gauge, on 
which it acts like a barometer, placed in front of the boilers, Meg 
duated iu inches of mercury, so that any person may know the force 
of the steam at a single glance. Each boiler has three Eu cocks, 
showing the height of water above the flues, so contrived as not to be 
affected by ebullition in the boilers; the lowest gauge cock shows 
nine inches of water on the flues, the highest eighteen inches, the 
water level in regular work n midway between them. There are 
also glass tubes to show the height of water in each boiler, and there 
are three reversed valves to prevent the possibility of collapse by 
atmospheric pressure. 

The water for feeding the boilers is supplied to them through 
sluices of brass placed in front, and raised or lowered by a screw, with 
an index to ped showing whether the slide be open or shut, 

The cylinders of the Victoria's engines are 644 inches in diameter, 
having a stroke of 6 feet 4 inches; her wheels are 26 feet in diameter, 
making from 16 to 18 revolutions per minuje. 

The steam pipes are fitted with stop valves, so that any one of the 
boilers may be disused, and the engines worked for a time in case of 
need by the other two. Each boiler has a damper moved by a wheel 
and pinion, to regulate or stop the draft through the fires, and -to 
check them when the engines are stopped. There are channels or 
watercourses 18 inches square below the flues, for the purpose of 
cleaning out the boilers, and also for bringing a current of water from 
the after part to supply the rapid evaporation from the furnaces in 
front. 

Figure 1 shows a front view or elevation of the boilers and steam 
receivers, which are immediately below the deck, with a section of 
the ship and the coal boxes at the sides. i 

Figure 2 is a sectional plan, the middle compartment showing the 
upper central boiler, the side compartments showing the lower wing 
boilers. 

Figure 3, A longitudinal section through the furnaces, flues, chim- 
ney, and steam receivers, showing a portion of the deck, the kelson 
and the sleepers on which the boi:ers rest. The backs or bridges of 
the furnaces are built of fire-bricks, with a plate of iron in the middle 
to prevent air from passing through the joints of the brickwork. It 
also shows a section of the platform on which the firemen stand, with 
the space for cold water below their feet. : 

Figure 4 is a cross section through the chimney and steam receivers, 
showing the position, form, and action of the dampers. The water 
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spaces, it will be observed, are narrow flat chambers six inches wide, 
and their sides are held together in every direction by numerous 
pillar-bolts and screws; so that the boiler plates, it may be said, are 
stitched together like a mattrass. 

Figure 5 shows cross sections at the three points marked AB, CD, 
and EF on the plan, with the grates in some of the furnaces. 

The arrangement and the details of these boilers will be interesti 
to professional and practical engineers, who will find Captain Bel! 
willing to afford them all the information he can give, and to permit 
them to inspect the boilers and engines, which are now fit with 
machinery designed by Mr. Glym for starting, stopping, and reversing 
their motion, so that one man can now manage each engine, and obey 
the orders of the captain or pilot with all the promptitude and cer- 
tainty that can be wished ; whereas it required to do this with much 
labour, confusion, and delay, often causing mischief to the shipping in 
a crowded river. 

There are various other alterations of less pore all contribu- 
ting in some degree to the economy of labour fuel, and the general 
security of the machinery. 

The Victoria took her station in the beginning of July, and is 
now running between London and Hull. 


THE CHURCHES OF LONDON. 


The Churches of London, by George Gopwin, Architect, F.R.S., 
aud F.S.A., assisted by Jonn BRITTON, Esq., F.S.A. London, C. Tii, 
1839. 

Tue churches of London afford a subject, upon which hitherto no 
perfect work has appeared, although as an important feature of the 
giant metropolis they are deserving of the highest attention. Who 
can stand on one of the city bridges and look behind him, and not 
think of the many tales which the clustering spires call to his me- 
mory? The crowd of masts below the bridge do not bear the flags of 
more nations than the mute towers of the city record traditions of 
former ages. The dome of St. Paul's reigning in majesty over the 
subject turrets, calls back to our imaginations the Roman temple, the 
Italran's missionary, the aspiring tower of the structure of the middle 
ages, the conquest of nations, the destruction of cities, the fleeting 
joys and sorrows of many days. The Celt, Roman, Saxon, Catholic 
and Protestant have worshipped there, revolutions of mind, of man, 
and of matter stand before us in all the dread terror of human muta- 
bility and weakness. This is a scene unequalled in Europe, the 
breadth of the river, the circling amphitheatre, the forest of masts, 
the hum of steam boats, mock the Tiber and the Seine, richer in archi- 
tectural pomp or palatial grandeur. 

It is a sickly unnatural sentimentality which can induce us to view 
emotions of enthusiasm similar scenes abroad, and remain dull to all 
their influence here ; it is the true nature of ignorance to neglect what 
is around us, and to be struck with wonder by the productions of dis- 
tant climes. It is this which causes us to be dead to beauty and to 
foster vice, to treat genius with neglect, and to shower our honours on 
impudence, presumption and conceit, which purchases Vasari, and 
leaves England without a single work, in fine which elevates the glory 
of other countries and obscures cur own. The architect reserves his 
admiration for Greece and Rome, and feels astounded that the public 
do the same; justly punished as he is, that his own works should be 
neglected from the spurious feeling which he himself has fostered and 
pfoduced. If, however, he wish the public taste to be pure, if he wish 
native art to be protected, and Fogiand to hold a high rank both 
abroad and ut home, he must show his fellow countrymen by his own 
example, that they have works worthy of attention, and edifices of 
which any nation might be proud. He must uphold the reputation of 
London, as foreigners do that of Paris or of Rome, and make eve 
one feel interested in encouraging, and protecting that of which all 

articipate in the glory. Inthe same manner as no one will allow an 
injury to a public museum in which he considers himself as having a 
property, so ull will be ready to promote that in which they are con- 
sidered as having an interest at stake. At Paris it is the public voice 
which has com F eted the Madeleine and the Pantheon, which has 
raised the Arc de l'Etoile from its ruins, and placed a monument at 
the Place de la Bastille. It was this which saved the Column from 
destruction, and replaced the statue of its founder, which has given 
Paris all its beauty, and daily urges such improvement. It would 
avail a minister less to strike off a tax from his budget, than to pro- 
duce some new monument which might be an incentive to national 
pride, and gratify the popular demand for art. In England on the 
contrary, if St. Paul's were destroyed to-morrow, it is doubtful if the 

ublic would demand its restoration; it is certain that St. Saviour's 
Lim been mutilated, that competition for public edifices is a nuliity, 


that the Parliament House and the Exchange have scarce yet a site 
on which to be built, that the British Museum is incompleted, and 
Trafalgar Square defaced. Here it is that churches are deformed 
with spikes, heroic statues adorned with pigtails, columns raised with- 
out an ornament, or to bear an incongruous one, national eries built 
which are neither national nor a caller , domes made which cannot be 
seen, and the monstrosities which elsewhere disfgure five hundred 
years here crowded into ten. 

The way to remedy this is to cultivate the public taste, to give 
them an interest in the creation and maintenance of great works, to 
give architecture that strong hold onthe public mind, which it can 

erive from history alone. A rough hewn stone is one of the best 
known monuments of London, it lives in the pages of the historian and 
in the traditions of the people, and is invested with a protection which 
ensures it from destruction and confers on it respect. Who passes 
London stone, and does not seem to hear Shakspeare whispering in 
his ear, “Now is Mortimer, lord of this city?’ To take only the 
city and briefly enumerate the leading incidents which attach to its 
churches would take up more space than even respect for such a sub- 
ject would allow us to afford, Pat we cannot refrain from reminding 
our readers of something of the interest which must be excited by the 
study of this subject. "Phere is St. Paul’s on the ruins of a Roman 
temple, in the great nave of which once was the resort of all the fashiun 
of the city; there was the trader's mart and the fop’s promenade, the 
tall steeple of which was used as a warehouse, and where an oven 
was bui.t in a buttress; which is the noblest monument of our archi- 
tecture, aud one of the greatest stains on our national character, 
where the nation erects a pantheon to heroes—to give the church a 
two-peony show. To what does the fame of herves fall when it is 
only commemorated to maintain a publie imposition a verger's 
fee. St. Bartholomew’s, Smithfield, again, with its Saxon or Norman 
arches, looks down on the jousting feld of lords, and the offering pluce 
of ma tyrs, unregarded in its obscurity as one of the few mouldering 
relics of our ancient styles. Its neighbour, St. Sepulchre's, has also its 
tale of interest. St. Peter's, in the Tower, hides the murdered corse 
of many a royal and noble victim, Queen Anne Boleyn and Catherine 
Howard, Thomas More and Thomas Cromwel!. The Temple, with 
its round church, the monuments of the crusaders, and the tomb of 
Heraclius. All Hallow's, Barking, which has tales of the dreams of 
kings and the worship of angels, which had a special commission of 
defacement issued against it, and which records the names of the 
Earl of Surrey and Archbishop Laud. St. Andrew's, Undershaft, 
where apprentices led their may-day brawl, and poor John Star came 
with his licence to beg; where is the earliest instance of pews and 
book-cages, some of the latest relics of tlie age, which the innovation 
has supplanted. St. Bartholomew's, by the Exchange, (soon to give 
up its ancient tower,) heard the words of Miles Coverdale, the t 
translator of the bible. Allhallow’s, Bread-street, in the parish where 
Milton was born. St. Olave's, Hart-street, near the palace of Whit- 
tington. St. Dunstan's, in the East, with its buttress spire, and St. 
Michaels, another gothic work of Wren's. St. Mary's, Alderman- 
bury, held the cursed bones of Jeffereys. St. Alban's, where the 
preacher told the progress of his sermon by the shifting hour-glass. 
St. Michael's, Wood-street, the tomb of the Scotch King, James lV. 
St. Giles’, Cripplegate, near the birth-pluce of De Foe, with its walls 
covered with tombs and names, Milton and his father, Fox, the Mar- 
ple Speed, and n more. St. Benet's, Paul's Wharf, where 
Inigo Jones reposed after all his glory. St. Catherine's, Cree Church, 
the tomb of Holbein, and the scene of Laud's consecration service, 
where he prepared the scaffold for himself and his prince, and de- 
solation for his country. Christ Church, Newgute-street, holds the 
ashes of four queens. St. Helen's, Bishopsgute, a vestige of the 
middle ages, where the nun's grating is yet to be seen, and where 
Gresham and many other noble citizens repose. St. Andrew's, Hol- 
born, where Sacheveral preached the kingdom into a flame, and where 
poor Chatterton lies undistinguished from the general mass. St 
Mary's Le Bow, with its beautiful spire, and with the warlike tales of 
its old one, where the Norman crypt stands upon a dried up fen. St. 
Olave's, Jewry, the tomb of the distinguished Boe the promoter 
of the arts. St. Swithin’s, sheltering in its wulls the London-stone. 
The old church of Ethelburga. The pleasing spire of St. Bride’s, 
and the tomb of Samuel Richardson. St. Mary's, Aldermary, with its 

thic tower, and the tomb of the famous surgeon Pott, St. Stephen's 
Walbrook, one of Wren's greatest glories. 

These are but trifling among the points of interest which may be 
elicited, and they will merit extensive illustration. We are bappy, 
therefore, to recognize the service which has been rendered to this 
cause by the publication of Mr. Godwin's work in a popular form, and 
we trust that he will be able to carry out his design of extending it 
nthe oiher sections of the metropolis. We have too often praised 
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this work during its progress to allow any remarks in its favour on 
this occasion, we can only say that the public and the profession owe 
to Mr. Godwin a large debt of gratitude br the production of & work 
so cheap, so excellent, so useful, and so interesting. 

We now give some extracts, accompanied by a few of the wood 


engravings :— 
BT. GEORGE'S, BOTOLPH LANE. 


The annexed wood-cut represents the exterior of the church, which 
is plain and unpretending. It possesses, however, two characteris- 
tics of Wren's churches, —a tower rising at once from the ground, 
and a solid unbroken basement-story conferring stability in appearance 
on the whole edifice. The top of the tower is finished with a cornice 
and parapet; and has urns at the angles. 


In the interior, the church is divided by Corinthian columns, (two 
on each side,) into a nave and aisles. The columus are very far apart, 
—so greatly so, indeed, as to produce an unpleasing effect: insomuch 
as the entablature and camerated ceiling above them appear to have 
no support. The church is lighted from windows in the ceiling, in the 
aisles, and at the east end. There isa gullery at the west end con- 
taining an organ. 

ST. MARTIN'S, LUDGATE. 


The following engraving affords a representation of the south front 
of the church as it was erected by Sir Christopher Wren, after th® 
destruction of the old building by the fire of 1660. In order to wide? 
the street, the church was set farther back, and all projections from 
the face of the building avoided. The elevation is not in any way 
remarkable for beauty. 

The tower rising from the ground in the centre of the design is 
rendered prassi in its upper part, by the introduction of two 
large scrolls connecting with it the two side walls. A small cupola 
surmounts the tower with a gallery around the top of it, and from 
this rises a light spire supported upon arches. 

Between Ludgate-street, and the body of the church, is an ambuia- 
tory, or lobby, the whole depth of the tower, and which has the 
effect of lessening within the church, the sound of passing coaches. 
The church itself is a cube of nearly equal sides. The length is 
57 feet, the breadth 66 feet, and height 59 feet. The steeple is 168 
feet high. The cost of the church was £5378 18s. 8d. Four composite 
colamns within the area, standing on high plinths, and supporting en- 
tablatures which proceed from pilasters aguinst the walls, form it into 
a Greek cross,—that is to say, a cross, of which the arms are nearly 
equal. The organ is ina small balcony at the west end; the altar- 
is plain, and consists of pilasters, entablature, and pediment, of 
oak. 


| aem fama Dim. 


ST. MATTHEW'S, FRIDAY STREET. 


With the exception of the east end, which is re resented in the 
following engraving, the building is entirely devoid of expression; 
indeed, this may almost be said of the part excepted, which, if it 
has any, certainly has no ecclesiastical character. Next to fitness, 
we hold expression of purpose to be the most essential quiis in 
arch itectural design; trie by which canon, little can be said in 
praise of the edifice under notice. 
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The east end, as may be seen, presents a series of circular-headed 
windows on a !ofty stylobate; and is surmounted by a bold cornice and 
balustrade. The material of this end of the edifice is of stone; the 
other walls, with the tower, &c. are of brick. 

A plain room, of most uneven shape, about 60 feet long and 83 feet 
broad within the walls, with a plain flat ceiling, slight'y coved at the 
sides, forms the church. 

A gallery ut the west end contains a small o 
the east end yas some good specimens of carving. This latter, 
tegether with the table and rails, was the gift of James Smyth, Esq. 
i 1685; at which time, the church was rebuilt by Sir Christopher 

ren. 


; the altar-piece at 


ST. MARY MAGDALEN'S, 


The church built by Wren is a substantial fabric, with a bell- 
tower at the north-west corner; the latter, liowever, as well us 
the north side and west end of the church, is shrouded by houser. 
The south side and east end of the edifice, display a series of 
circular-headed windows, at a considerable height from the ground, 
with trusses ut the sides of each of them, supporting a contiuued 
cornice above. A stone balustrade of meag aud insignificaut cha- 
ra^ter, terminates the design. 


DU eT ET 
eee 


The tower has a bold cornice around the upper part of it, and i: 


surmounted by five steps, forming a pyramid which supports a small 
stone belfry: the whole plain and simple, and productive of a better 
effect in the original than in a drawing. 

Withiuside the church, the ceiiing is flat, (excepting immediately 
against the four sides, where it is coved,) and has a modillion cornice 
around it, uud a lage flower within a circular panel, in the centre. 
There are groined openings in the coved part of the ceiling, to admit 
the semicirevlur heads of the windcws which light the church. 
Against the north wal is a gallery of oak, supported on iron columns: 
and at the west end is a similor gallery containing an organ which was 
erected by subscription in 1784. Tbe pulpit, a good piece uf work- 
manship, is ailixed to the south wall. 

a oe 
THE THAMES TUNNEL SHIELD. 


WE ure indebted to our highly respected contemporary, “The ; 


Miuing Journal” for the following bs ai and description of the 
Shieid used in the construction of the ‘'hames Tunnel, by Mr. Brunel. 

The shield cousists of twelve greut frames, which, being indepen- 
dent vf euch uther, mey be advanced separately, by means which will 
be better understoud on rferring to the plute; each division, as is 


attempted to be shown, has boards in front, three feet long by six inches 
in breadth, and three and a half to four inches in thickness (known by 
the technical name of poling boards”), supported and kept in position 
by means of screws, which are lodged against the front iron frame; 
these bourds, to the number of forty-four in each frame, are in succes- 
sion taken down while the earth in front of each is excavated, the first 
board being always replaced before a second is removed, and thus 
forming a constant firm perii The several parts will be better un- 
derstood by reference to the following numbers :— 

1. Poling boards. 

2- Poling screws. . 

3. The “top staves” covering the upper part of the excavation till 
the sbield is succeeded by brick-work. 

4. Screws to raise or depress the top staves. 

5. “The legs,” being jackscrews fixed by ball joints to the shoes 6, 


upon which the whole frame stands. 

7 and 8. The sockets, where the top and bottom abutting screws are 
fixed to force the division or frames forward. 

The design and organisation of this machine cannot be too much 
admired, and we only regret our inability to do it full justice. 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS VIII. 


I must have liber: 
Withal, as large a charter as the winds, 
To blow on whom I please. 


I. If any reliance may be placed upon what is said in an article in 
the 6th No. of the Art Union, on the *State of the Arts in New South 
Wales," architecture is looking up in that remote region of the globe. 
The Roman Catholic Cathedral at Sydney is there spoken of as being 
a building much superior to “most of the places of public worship in 
this metropolis,” (London, we presume;) which it certainly may be 
without taxing admiration too largely. After all, however, the infor- 
mation positively afforded amounts to no more than that the buildin 
is of freestone, the interior “graced by splendid Gothic columns,” 
that it is capable of containing at least 3000 persons. Hence it may 
be supposed that it is in the Gothic style, but of what period or class 
we are not informed. As to that, we are left entirely to conjecture, 
and can therefore only guess that at any rate the interior is of an un- 
usually rich character; for how else can we account for the splendour 
of the columns, which in themselves are hardly ever the most striking 
or decorated features in Gothic architecture. Again, the capacity of 
containing three thousand persons is but a very vague and unsatis- 
factory criterion as to dimensions; since it very much depends upon 
whether the congregation are packed together aud piled up in galleries 
or not. I do not question the fact itself, but I certainly do question 
very strongly whether its being made to contain that number of per- 
sons, is not altogether fatal to the architectural effect, If not, they 

things very much better among the antipodes than they do 
here at home. The only other building expressly spoken of is Mr. 
M‘Arthur’s residence at Cambden, an “extensive and elegant villa, 
built in the best and chasest Italian style, with a large and graceful 
colennade." Could we but know what are the writer's ideas as to 
uos and gracefulness, and what he considers the best and chastest 
Italian style, we might be able to form some opinion as to the value of 
his commendation. At present we are wholly in the dark, his account 
being not a whit more luminous than the definition I have seen some- 
where given of a horse, namely, that it is a creature with four le 
and tail behind it, with a thing upon its back, called a saddle, for 
people to sit upon. “There are other fine buildings,” the writer adds, 
“in the colony, but this certainly reflects the greatest credit on the 
architect.” hy, then, I ask, is his name kept a profound secret ;— 
almost as if it were one quite unmentionable—not fit to be even whis- 
pered to ears polite? Surely architects do not swarm already to that 
extent in New South Wales as to render it matter of great difficulty 
to ferret out the author of such a building. 

IL There is one thing in respect to which almost all architectural 
works are more or less defective, some most deplorably so, and scarce- 
ly any pereo satisfactory, namely, sections. Very few are to be 
met with of any of the buildings in the volumes of the Vitruvius Bri- 
tannicus and most other works of that class; while in publications 
consisting of mere designs, it seems to be made a rule never to show 
anything whatever of the kind. One might therefore imagine that 
the interior of a building is of comparatively little, if any, importance, 
that it offers nothing for study with regard to design, decoration, con- 
struction, or contrivance; whereas the fact is, that without complete 
explanation by means of sections, there will be a great many particu- 
lars, as to which we must remain in doubt—perhaps be entirely at a 
loss. One of the most complete series of illustrations of any English 
building, is the second edition of Brettingham's work on Holkham 
House, the seat of the Earl of Leicester, and one of the most princely 
residences in this country. Yet although that monograph contains an 
unusual number of sections, several others are still required in order 
to explain various parts of it; among the rest, another transverse sec- 
tion on a line through the centre of the statue gallery and the two 
inner courts, and another through the state dining-room from north to 
soath, to describe the alcove. Neither would it have been amiss had 
there been two more plans, one to show the mezzanine floor on the 
east side of the house, and over some of the rooms in the north front; 
another of the attic floor in the centre of each of the wings; besides 
which, a section through atleast one of these latter would not have 
been superfluous. Again, though there is a plan of the attic in the roof 
of the body of the house, none of those rooms are shown in any of the 
sections, except one immediately above the tribune at the end of the 
hall, and which must be on a much lower level than the others, in fact, 
on that of the mezzanine floor. Owing to this omission, it is impos- 
sible to tell how those rooms are lighted—whether by dormer windows 


or not, since nothing of the kind appears in the external elevations. 
What renders the omissions of this Find the more provoking is, that 
they might have been supplied without at all increasing the number 
of the pes because several of those of ceilings and chimney-pieces 
might have been very well retrenched, as might also some of those of 
the lodges, &c., which have scarcely any merit or interest whatever, 
certainly none in comparison with the particulars here mentioned, the 
latter being indispensable to a full explanation of the House itself. 
One extraordinary —indeed quite unaccountable—circumstance is, 
that the second edition of the work gives a totally different design of 
the interior of the chapel from that contained in the first one, and not 
only different but decidedly inferior also, and in quite another style 
from any other part of the interior, notwithstanding which, no notice 
is taken in the letter-press to that edition of this most singular dis- 
crepancy! 

IIl. As to books of “Designs for Villas,” et hoc genus omne, they 
invariably make it a point to shirk sections altogether. A merc ele- 
vation with a ground plan, generally of the most common-place de- 
scription, is considered quite sufficient for a design, and indeed what 
is so shown is oftener than not of such quality as to extinguish all 
regret that no more of is exhibited. One is puzzled to guess what 
class of persons they are who purchase the rubbish that has been pub- 
lished under the title of “Villas and Cottages in various styles,” —cas- 
tellated included; things that absolutely make one sicken at the name 
of architecture, and almost ready to forswear it for ever. Look, again, 
at the samples of dowdiness and ugliness that have had their portraits 
taken because they happen to answer to the name of gentlemen's seats! 
Not one in fifty of things so sliown are worth representation; yet, had 
the sums that five from timeto time been acisndered away upon many 
of them, been employed with economy and real taste combined, they 
might have been as beautiful as they are now the reverse. lt is won- 
derful that people who are as anxious about the make and cut of a coat, 
as if it was intended to last them their whole lives, bestow no more 
study and foresight in selecting a design for a house, than if it was a 
thing that would be worn out in a fortnight. 

IV. Or rather is not strange at all, but perfectly natural that such 
should be the case, seeing that people in general, even of that class, 
are perfectly ignorant of architecture as of fine art, and have never 
had the slightest taste for it instilled into them during their education. 
“Good heavens!’’ methinks I hear some fine lady mamma exclaim, 
“ surely the fellow does not imagine that the children of people of 
fortune are to be educated as if they were to be house-builders ?” 
Certainly not: I recommend no such thing. Ido not desire to see 
people of fortune study building, yet I do wish to see them study 
architecture ; nor even that as professional men, but as the gentleman, 
the man of education, and the man of taste ought todo. Such, how- 
ever, are the odd misconceptions and the obstinate prejudices most 
persons labour under, that it is impossible to bring them to view the 
matter in such light. You may attempt to convince them and correct 
their misapprehensions, and after having reasoned with them two 
hours, find that their first notions are immovably fixed. The conse- 
quence is that out of a becoming horror lest their sons should be sus- 
pected of having ever talked with a carpenter or mason, they suffer 
them to associate with eiom and jockeys, who may initiate them 
into all the mysteries of the turf, and from the turf they proceed to 
the green of the gambling-table. 


V. As part of liberal education, the study of architecture is not 
only beneficial as far as it tends to form the taste generally, but highly 
advantageous inasmuch as it furnishes a pursuit that is a never-failing 
resource. But it will be said that persons may employ their time 
quite as innocently and far more profitably both to themselves and to 
others than in any such pursuit, let the gratification be as great as it 
may. lam silenced: heaven forbid that with a view of recommending 
a pursuit as harmless as it is elegant, I should divest any one from 
employing his time, his fortune, his talents in any way that would 
immediately benefit society. All that I ask is why do not those wlio 
have both leisure and fortune, so employ them, instead of squandering 
away both, as too frequently happens, in pursuits disgraceful to them- 
selves, and injurious both to themselves and to others? Why are 
there so many idle time-killers in that class of society—votaries to ex- 
citement, and victims to ennuif The man who has a sincere taste for 
architecture may at least defy the fiend Ennui. 


RAMBLES BY PHILOMUS/EUS.—No. 2. 
PARIS. 


One of the first things which strikes the visitor to Paris is the 
rapid change in style which has taken place within the last two years. 
The Louis Quatorze and Louis Quinze have gone to the tombs of 
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their fathers, and left scarcely a trace behind, and the restoration 
reign in paramount splendour. The principal cafés and shops shine 
with gothic ornaments and arabesques, to the exclusion of the Louis 
Quatorze, and with only occasional instances of Pompeian. This 


latter style in some degree divides the empire with that of the re- 


storation, and it is to to be hoped will maintain its ground, as it pos- 
sesses greater purity, and makes greater use of do buman figure. 
Scarcely one or two instances of old established cafés does the bastard 
French Greek remain at all undisturbed. The splendour of some of 
the restoration buildings is such as to be without parallcl in London, 
and shows equally a more extended love of art among the Parisians, 
and readier means of availing themselves of it. The number of first 
rate decorators, which the quality of the work shows to have been 
seer pads is such as to fock all the resources of our London artists, 
and forcibly to point out the advantage which the Parisians possess 
from the extension of artificial instruction. For practical purposes 
decoration in London is so dear and so difficult to be obtained, that it 
is out of the power of tradesmen to avail themselves of it. We are 
purae deficient in artists who can draw well, and still worse off 
or such as can colour even decently. There is however a class of 
workmen from whom perhaps the ecorapprs could draw recruits; 
the papier maché manufacture being now so much cultivated, that 
tolerable men for flowers and arabesque painting could be obtained for 
thirty shillings a week. 

In Paris the taste for the restoration, like that for all other styles 
arises from political causes, and is the manifestation of the moval cir- 
cumstances which affect the whole frame of society. Luxury and 
degeneracy of tuste produced the styles of Louis Quatorze and his 
successor, and the wants of a predominant monied aristocracy led to 
its revival; the reign of Louis Sixteenth, the precursor of immense 
revolutions, first imitated the sober manners of the English, and then 
in its farther license fell back upon the Greek and Roman styles. The 
prevalence of the Egyptian style under the consulate is referable to 
the same elements, and in every instance we see the mind of the na- 
tion chronicling its successive phases in the remains of the several 
styles which are the outward figures and physical manifestation of the 
moral agitation within. We have nothing of that kind here, the in- 
fluence of a style or a fashion is confined to a Passion class, produces 
no effect on the nation at large, and leaves few monuments of its ex- 
istence. In France the whole nation is agitated, every department of 
literature and art is called into active participation, and the style of 
the day is that of the whole nation. The novellist calls into life the 
personages and events of the middle ages; the dramatist exhibits 
them on the theatre, the periodical press swarm with illustrative pub- 
lications, the painter and the sculptor seek no other source of inspira- 
tions, the engraver distributes their images among the people, the 
decorator gothicises the mansion, the architect repairs the old build- 
ings, and even the cook and the barber participate in the general con- 
flict. Thus ina few years the whole nation is physically and nationally 
metamorphorized. One general tone pervades society, and whether 
he will or no the artist must conform to it. With his hair and beard 
À la Raphael, he dines in a Gothic restaurant, finishes the evening at 
the Theatre de la Renaissance with a medieval drama, seals his billet 
with a seal like that of an old abbot, and warned by the notes of the 
cathedral like clock on his chimney piece, retires to sleep under 
a canopy carved in quatrefoil. Go into the Bibliotheque Royale, the 
print-room is filled with students of castles and cathedrals, the library 
with romaunt readers, and the museum with copyists of furniture and 
costume. It is evident that we can never rompas with such a con- 
centrated force of application, but at any rate by a better instruction 
of our workmen, we may become more efficicnt copyists, and avail 
ourselves to a greater extent of what is already done to our hands. 

The most pleasing feature to an Englishman of this rage for the 
restoration, is the respect which is paid to gothic monuments, and the 
efforts which are making for their ed se and preservation. The 
Archbishop’s Palace which was demolis d, being now conyerted into 


a Place, and the adjacent houses cleared away, Notre Dame towers | 


over the lle de la Cité with a majesty which has few rivals. The 
church of St. Germain l’ Auxerrois, and other gothic buildi are also 
undergoing restoration and completion, and freed from the barbarisms 
of the pseudo classic artists they will possess a greater interest than 
ever, 

THE THAMES TUNNEL. 


This work now approaches completion, and people naturally ask 
what is to be its future destiny. That it will pay no one ever con- 
ceives, and that it is of any great utility is equally problematical. To 
climb down one pair of stairs and up at another, and to promenade in 
a catacomb is little inviting as a matter of pleasure, and rather too 


tedious for business, so that i¢ will probably remain what it bas hitherto 


a 


been, more a kind of show, than productive of public hag Oe 
may however be well worth the consideration of its TE, W 

by the use of a stationary engine, it could not be made a relatively 
convenient mode of passage, so that by a low rate of toll carri 
might be induced to pass over, If too foot passengers could ia 
conveyed across ina car for a little higher toll than they could pr 
ceed alone, it would perhaps become a favourite source of amuse- 
ment. 

One of the most interesting propositions hitherto made respecting 
this great work, emanates from a destInguished foreign nobleman, the 
Count Hawks Le Grice, a member of several of the academies abroad, 
and eminent at Rome for his taste and his cultivation of the arts, He 
proposes that the tunnel should form a repository for busts of ills. 
trious men, and that the entrances on the Middlesex and Surrey shores 
should be effected by two triumphal arches, one recording the achieve. 
ments of the navy, and the other the heroic deeds of the army. That 
the public may be enabled to judge of the feasibility of this arrange- 
meut, and of the effect which it j^ calculated to produce, the Count 
has kindly offered to fit it up temporarily with a number of busts for 
this purpose, so that soon an opportunity may be afforded for bringing 
it into fall operation. After alluding to the interesting features o 
this project as a national work, the Count observes, that “if we con- 
sider the grandiose style of the architecture, the massive and broed 
effect of the whole, and the form of the semi-elliptical arch which 
allows the eye to embrace the whole stupendous structure without 
being distracted by any details, we must say that it all goes to prove 
that the viaduct of the tunnel is Hain adapted for the exhibition 
of sculpture. To those who have had the ge intellectual treat of 
seeing those chefs d'ouvre of art, the Apollo, the Laocoon, tbe Olym- 

ian Jupiter, the Minerva Medici, and the Ariadne in the Vatican by 

rchlight will at once acknowledge that the circumstance of the 
Tunnel being lighted with gas would greatly contribute to the effect 
of sculptural art. It is moreover known that artificial light is superior 
to daylight, as the contrast of light and shade is greater, and the 
effect of chiar’oscuro enhances the value and the beauty.” Phe Count 
recommends that the busts should be semi-colossal, executed with 
more than usual spirit and boldness, the hair should be well massed, 
and in their execution should be that simple majesty of form, that 
solemn quietude and sedate expression, that dignity of gestore freed 
from ostentation, which is the distinguishing character of Greek art. 


EXPERIMENTAL RESEARCHES UPON THE RELATIVE 
ILLUMINATING POWERS OF DIFFERENT LAMPS AND 
CANDLES, AND THE COST OF THE LIGHT AFFORDED 
BY THEM. 

By Anprew Ure, M.D., F.R.S., &c. &c. &e. 
Read before the Institution of Civil Engineers, 11th June, 1839. 
The production, diffusion, and economy of light are subjects of tbe 
highest interest both to men of science and men of the world; | 

the former to contemplate many of the most beautiful 

physics and chemistry, while inp ar the latter wi 

illumination so indispensable to the business and pleasures of modem 
society. The great cost of light from wax, i, and even 

stearine candles, as also the nuisance of the li 
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commonly taken as the standard. I do not think it entitled to this 
re-eminence : for it may be made to emit very different quantities of 
ight, according to differences in the nature and supply of the oil, as 
well as variations in the form and position of the chimney. Besides, 
such lamps are too rare in this country to be selected as standards of 
illumination. 

After comparing lights of many kinds, I find every reason to con- 
clude, that a large wax candle of three to the pound, either long or 
short, that is, either 12 or 15 inches in length, as manufactured by one 
of the great wax-chandlers of London, and furnished with a wick con- 
taining 27 or 28 threads of the best Turkey cotton, is capable of fur- 
nighing a most uniform, or nearly invariable standard of illumination. 
It affords one-tenth of the light emitted by one of the Argand lamps 
of the Trinity House, and one-eleventh of the light of my mechanical 
lamp, when each lamp is made to burn with its maximum flame, short 
of smoking. 

The great obstacle to the combustion of lamps, lies in the viscidity, 
and consequent sluggish supply, of oil, to the wicks; un obstacle nearly 
insuperable with lamps of the common construction during the winter 
months. The relative viscidity, or relative fluency of different liquids 
at the same temperature, and of the same liquid at different tempera- 
tures, has not, I believe, been hitherto made the subject of accurate 
researches. I was, therefore, induced to make the following experi- 
ments with this view. 

Into a hemispherical cup of platinum, resting on the ring of a che- 
mical stand, I introduced 2000 water-grain measures of the liquid 
whose viscidity was to be measured, and ran it off through a glass 

phon, è of ap inch in the bore, having the outer leg 31 inches, and 

he inner leg 3 inches long, The time of efflux became the measure 
of tbe viscility ; and of two liquids, if the specific gravity, and con- 
rt i pressure upon the syphon, were the same, that time would 
indicate exactly the relative viscidity of the two liquids. Thus oil 
of turpentine and sperm oil have each very nearly the same density ; 
the former being, as sold in the shops, — 0.876, and the latter from 
0.876 to 0.880, when pure and genuine. Now I found that 2000 gruin- 
measures of oil of turpentine ran off through the small syphon in 95 
seconds, while that quantity of sperm oil took 2700 secon being in 
the ratio of 1 to 28$; so that the fluency of oil of turpentine is ot 
times greater than that of sperm oil. Pyroxilic spirit, commonly calle 
naphtha, and alcohol, each of specific gravity 0.825, were found to run 
off respectively in 60 and 120 Mone) showing that the former was 
50 per cent. more fluent than the latter. Sperm oil, when heated to 
265° Fabr., runs off in 800 seconds, or one-ninth of the time it took 
when at the temperature of 64*, Southern whale oil, having a some» 
What greater density than the sperm oil, would therefore flow off faster, 
were it not somewhat more viscid, Its specific gravity is 0.926, and it 
takes just the same time to flow off as sperm oil, either in its cold 
state or heated to 265°. 
_ 2000 grain-measures of water at 60? run off through the said syphon 
in 78 seconds, but when heated to 180? they run off in 6]. 


In the adjoining figure, A, A, B, B, is a section 
of the cylinder, which constitutes the cistern; 
the bil being contained between the Inner an 
outer cylinders, and receiving heat from the flame 
of the lamp, which passes up through the inner 
cylinder, B, B, and is reverberated more or less 
against its sides by the top of the iron chimney 
C, be ng notched and beht back. D is a sto 
coek which is opened to allow the oil to descen 
to the wick, and is shut when the cistern is to be 
separated from the pipe of supply, E, for ihe 
purpose of re-charging it with oil. ‘Ihe flame is 
modified, not by raising or lowering the wick, as 
in common lamps, Lut by raising or lowe-ing the 
bell-muuthed glass ehimney, which rests at its 
bottom on three points, and is moved by means 
of the raek-work mechaniam F. The concentric 
cylindric space, A, A, & B, B, contains a pint im- 

rial, and should be made cutirely full before 
ighting the lamp; So as tu leave no air in the 
cistern, which by Its expansion with the heat, 
would inevitably eause an overflow of the oll. 


Concentrated sulphuric acid, though possessing the great density of 
1.840, yet flows of very slowly at [7 , on account of its viscidity ; 
whence its name of oil of vitriol. 2000 grain-measures of it took 660 
seconds to discharge. 

Mr. Samuel Parker, long advantageously known to the public for his 
sinumbral, and pneumatic fountain lamps, as well as other inventions 
subservient to domestic comfort, having recently obtained a patent for 
a new lamp, in which the oil is heated, by a very simple contrivance 
in the cistern, to any desired degree, before arriving at the wick, 
instituted an extensive series of experiments to determine its value in 
the production of light, and consumption of oil, compared to the value 
of other lamps, as well as candles in these respects. 

The following arrangement was adopted in these experiments for 
determining the relative illumination of the different lights, Havi 
trimmed, with every precaution, my French mecbanical lamp, ad 
charged it with pure sperm oil, I placed it upon an oblong table, at a 
distance of 10 feet from a wall on which a sheet of white paper was 
stuck. One of Mr. Parker's hot-oil lamps, charged with a quantity 
of the same oil, was placed upon the same table; and each being made 
to burn with its maximum brilliancy, short of smoking, the relative 
illumination of the two lamps was determined by the well-known 
method of the comparison of shadows; a wire a few inches long, and 
of the thickness of a crow-quill, being found suitable for enabling the 
eye to estimate very pem the shade of the intercepted light. It was 
observed in numerous trials, both by my own eyes and those of others, 
that when one of the lamps was shifted half an inch, nearer to or 
further from the paper screen, it caused a perceptible difference in 
the tint of the shadow—Professor Wheatstone kindly enabled me to 
verify the precision of the above method of shadows, by employing, in 
some of the experiments, a photometer of his own invention, in which 
the relative brightness of the two lights was determined by the rela- 
tive brightness of the opposite sides of a revolving silvered ball, 
illuminated by them. 

l. The mechanical lamp was furnished with a glass chimney 1.5 
inches in diameter at the base, and 1.2 at top; the wide bottom part 
was 1.8 inches long, and the narrow upper part 8 inches. en 
placed at a distance of 10 feet from the wall its light there may be 
estimated as the square of this number, or 100. In the first series of 
experiments, when burning with its maximum flame, with occasional 
flickerings of smoke, it emitted a light equal to that of 11 wax candles, 
and consumed 912 grains of oil per hour. The sperm oil was quite 

ure, having a specific gravity of 0.874 compared to water at 1000. 
n a subsequent series of experiments, when its light was less flicker- 
ing, and equal only to that of 10 wax candles, it consumed only 815 
grains, or 0.1164 ofa lib. per hour. If we multiply this number into 

e price of the oil (88. per gallon) per lib. 11d., the product 1.2804d. 
resent the relative cost of this illumination, estimated at 100. 
e hot-oii lamp burns with a much steadier flame than the me- 
chanical, which must be ascribed in no small degree to the rounded 
slope of the bell-mouthed glass chimney, whereby the air is brought 
progressively closer and closer into contact with the outer surface of 
the flame, without being furiously dashed against it, as itis by the 
rectangular shoulder E the common contracted chimney. When 
charged with sperm oil, and made to burn with its maximum flame, 
this anp required to be placed one foot further from the screen than 
the mechanical lamp, in order that its shadow should have the same 
depth of tint. Hence, its relative illumination was, in that case, as 
the square of 11 to the square of 10; oras 121 to 100. Yet its con- 
sumption of oil was only 696 grains, or somewhat less than 0.1 of a lib. 
per hour. Had its light been reduced to 100, it would have consumed 
only 576 grains per hour, or0.82 of a lib. 1f we multiply this number 
by 11d. the product 0.9024. will represent the relative cost of 100 of 

is illumination. 

3. The hot-oil lamp being charged with the southern whale oil, of 
specific gravity 0.926, at 2s. Gd. per gallon, or 3§d. per lib., when 
burning with its maximum flame, required to be placed 9 feet and 1 
inch from the screen to drop the same tint of shadow upon it as the 
flames of the other two lamps did at 10 and 11 feet with the sperm 
oil. The square of 9 feet 1 inch—82 is the relative illumination of 
the hot-oil lamp with the southern whale oil. It consumed 780 grains, 
or U,111 of a pound per hour; but had it given 100 of light it would 
have consumed 911 grains, or 0.190 of a pound, which number being 
multiplied by its price 33d. the product 0.4875d. will represent the 


relative cost of 100 of this light. 
4. A hot-oil lamp charged with olive-oil of specific gravity 0.914, 
at 5e. 6d. per gallon, or 74d. per lib., when burning with its maximum 
flame, required to be placed at 9 feet 6 inches to obtain the standard 
tint of shadow upon the screen. It consumed 760 grains per hour. 
The square of 94 feet is 904, which is the relative intensity of the 
light of this lamp. Had it emitted a light = 100, it would have cons 
QaB2 
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sumed 840 grains, or 0.12 of a pound per hour—which number multi- 
plied by the price per pound, gives the product 0.9d. as the relative 
cost of 100 of this light. 

5. A hot-oillamp charged with Price and Co.'s cocoa-nut oil (oleine), 
of specific gravity 0.925, at 4e. 6d. per gallon, or 62d. per lib., had to 
be placed 9 feet from the screen, and consumed 108 grains per hour. 
Had its light been 100 instead of 81 (9°), the consumption would have 
been 1277 grains, or 0.182 of a pound per hour; which number multi- 
plied by its price per pound, the product 1.0814. will represent the 
cost of 100 of this illumination. 

6. In comparing the common French annular lamp in general use, 
with the mechanical lamp, it was found to give about one-half the 
light, and to consume two-thirds of the oil of the mechanical lamp. 

7. Wax candles from some of the most eminent wax-chandlers of 
of the metropolis were next subjected to experiment; and it is very 
remarkable that, whether they were threes, fours, or sixes in the 
pound, each afforded very nearly the same quantity of light, for each 
required to be placed at a distance of 3 feet from the screen to afford 
a quads of the same tint as that dropped from the mechanical lamp, 
estimated at 100. The consumption of a genuine wax candle, in still 
air, is, upon an average of many experiments, 125 grains per hour, but 
as it affords only 1-11th of the light of the mechanical lamp, 11 times 
125—1375 grains, or 0.1064 of a pound is the quantity that would 
need to be consumed to produce a light equal tothat of the said lamp. 
If we multiply that number by the price of the candles per lib.—304. 
the product—5.892d. is the cost of 100 of illumination by wax. A 
wax candle, three in the poma (short), is 1 inch in diameter, 12 inches 
in length, and contains 27 or 28 threads, each about 1-90th of an inch 
in diameter. But the quality of the wick depends upon the capillarity 
of the cotton fibrils, which is said to be greatest in the Turkey cotton, 
and hence the wicks for the best wax candles are always made with 
cotton yarn imported from the Levant. A wax candie, three in the 
pound (long), is 1 of an inch in diameter, 15 inches long, and has 26 
threads in its wick. A wax candle, six to the pound, is 9 inches long, 
4-5ths of an inch in diameter, and has 22 threads in its wick. The 
light of this candle may be reckoned to be at most, about 1-11th less 
than that of the threes in the pound. A well-made short three burns 
with surprising regularity in still air, being at the rate of an inch in an 
hour and a half, so that the whole candle will last 18 hours. A long 
three wili last as long, and a six about 94 hours. Specific gravity of 
wax=0.960. 

8. Spermaceti candle, three in the pound, is 9-10ths of an inch in 
diameter, 15 inches long, and has a plaited wick, instead of the parallel 
threads of a wax candle. The same candles, four in the pound, are 
8-10th of an inch in diameter, and 13% inches long. Each gives very 
nearly the same quantity of ep as the corresponding wax candles: 
viz., 1-11th of the light of the above-mentioned mechanical lamp, 
and consumes 142 grains per hour. Multiplying this number by 
11, the product, 1562 grains = 0,223 of a pound, would be the con- 
sumption of spermaceti requisite to give 100 of illumination. Multi- 
plying the last number by 244., the price of the candles per pound, the 
product 5.3524. is the relative cost of 100 of this illumination. 

9. Stearic Acid candles, commonly called German wax, consume 
168.5 grains, or 0.024 of a pound, per hour, when emitting the same 
light as the standard wax candle. Multiplying the latter number b: 
11, and by 164. (the price of the candles per lib.), the product 4.224d. 
will represent the relative cost of 100 of this illumination. 

10. Tallow candles; moulds, short threes, 1 inch in diameter, and 
124 in length; ditto, long threes, 9-10ths of an inch in diameter, and 
15 in length; ditto, long fours, 8-10ths of an inch in diameter, and 134 
inlength. Each of these candles bums with a most uncertain light, 
which varies from 1-12th to 1-16th of the light of the mechanical 
lamp—the average may be taken at l-l4th. The threes consume 
each 144 grains, or 0.2 of a. pound, per liour; which number, multi- 

lied by 14, and by 9d. (the price per pound,) gives the product 2.52d. 
or the relative eost of 100 of this illumination. 

11. Palmer's spreading wick candles. Distance from the screen 3 
feet 4 inches, with a shadow equal to the standard. Consumption of 
tallow per hour 282.5 grains, or 0.0332 of a pound. The square of 8 
feet 4 inches — 11.9 is the relative illumination of this candle— 
11.9 : 0.8332 : : 100 : 0.28; and 0.28 x 10d. — 2.8 the relative cost 
of this illumination. 

12. Cocoa-nut stearine candles consumed each 168 grains per hour, 
and emitted a light equal to 1-16th of the standard flame. Multiply- 
ing 168 by 16, the product 8088 grains, or 0.441 of a lib., is the quan- 
tity which would be consumed per hour to afford a light oy to 100. 
And 0.441 multiplied by 10d., the price per lib. gives the product 
4.41d. as the cost of 100 of this illumination per hour. 

18. A Gas Argand London Lamp, of 12 holes in a circle of $ of an 
inch in diameter, with a fame 3 inches long, afforded a light — 784 


compared to the mechanical lamp; and estimating the light of the 
said mechanical lamp as before, at 100, that of the hot-oil lamp is 120, 
and that of the above gas flame 78.57, or in round numbers 80, and the 
common French lamp in general use 50. 

Collecting the preceding results, we shall have the following tabular 
view of the cost per hour of an illumination equal to that of the me- 
chanical lamp, reckoned 100, or that of 11 wax candles, three to the 
pound. 


TABLE OF COST PER HOUR OF ONE HUNDRED OF ILLUMINATION. 


Peace. 
1. Parker's Hot-Oil Lamp, with southern whale oi] .... 0.4875 
2. Mechanical or Carcel Lamp, with sperm oil ........ 1.2804 * 
3. Parker's Hot-Oil Lamp, with sperm oil ............ 0.902 
4. Ditto ditto common olive oi] ...... 0.900 
5. Ditjo ditto cocoa-nut oleine or oil .. 1.031 
6. French Lamp in general use, with sperm oil ........ 1.7072 
7. Wax Candles......... luces ee eee rese 9.892 
8. Spermaceti Candles .......0-. cece ceeece entrees 5,352 
9. German Wax (Stearic Acid) ditto ................ 4.224 
10. Palmer's Spreading Wick Candles ................ 2.800 
11. Tallow (Mould) Candles .................. ess... 2.520 
12. Cocoa-nut Stenarine, of Price & Co. .......... sees. 4.41 


Since the hot-oil lamp affords sufficient light for reading, writing, 
sewing, &c., with one-f, A of its maximum flame, it will burn at thai rate 
Jor 10 hours at the cost of about One Penny, and is, hence, well entitled fo 
ite intentor'a designation, “ The Economic.” 

Sir D. Brewster, in his examination lately before the Committee of 
the House of Commons on lighting the House, stated, that the French 
light-house lamp of Fresnel emitted a light equal to that of 40 A 
flames: whereas, according to other accounts, it gave much less light. 
With the view of settling this point, before being examined by the 
said Committee, I repaired to the Trinity-house, and tried one of the 
two original Fresnel lamps, which had been deposited there by that 
eminent French engineer himself. This lamp consists of four con- 
centric circular wicks, placed in one horizontal plane; the innermost 
wick being j of an inch in diameter, and the outermost 3¢ inches. 
Being carefully trimmed, supplied with the best sperm oil, surmounted 
with its great glass Sane, eta J with its maximum flame, and 
placed at a distance of 18 feet 3 inches from the screen, it let fall a 
shadow of the same tint as that let fall by the flame of my mechanical 
lamp, placed at a distance of 4 feet 6 inches from the screen. The 
squares of these two numbers are very nearly as 81 to 1 (175.5625 to 
20.25) ; siiis that the Fresnel lamp gives less than 9 times the 
light of my mechanical lamp, and about 9.6 times the light of one of 
the Trinity-house Argand lamps. The Fresnel lamp is procaine 
troublesome to manage, from the great intensity of its heat, and the 
frequent fractures of its chimneys—two having been broken in the 
course of my experiments at the Trinity-house. 

Mr. eee Gumey, the ps pete inventor of the new light- 
house lamp, in which a stream of oxygen gas is sent up t a 
small tube within the burning circular wick of a small Argand lamp, 
having politely sent two of his lamps to my house, along with a of 
oxygen gas, [ made the following experiments, to ascertain their 
illuminating powers, compared to those of the mechanical lamp and 
wax candles. 

His larger lamp has a wick & of an inch in diameter, but emits an 
oxygen flame of only 8 of au inch. The flame is so much whiter than 
that of the best lamp or candle, that it becomes difficult to determine, 
with ultimate precision, the comparative depths of the shadows let 
fall by them. The meanof several trials showed that the above Bude- 
light (as Mr. Gurney calls it, from the name of his residence in Com- 
wall) has an illuminating power of from 28 to 80 wax candles. His 
smaller lamp has a flame 3 of an inch in diameter, and a wick 4 of an 
inch. Its light is equal to that of from 18 to 20 wax candles. He 
propose to mount 60 such lights, distributed into 8 com ents, in 
the ceiling, for lighting the House of Commons, the light being re- 
flected downwards by concave mirrors. 

The Committee of the House of Commons, on lighting it, havi 
asked me what was the relative vitiation of air by ee breathing ‘a 
men, and the burning of candles, I que the following answer :— 

Wax contains 81./5 parts of carbon in 100, which generate by com- 
bustion 300 parts of carbonic acid gas. Now, since 125 grains of wax 
constitute the average consumption of a candle per hour, these will 
generate 375 grains of carbonic acid; equivalent in volume to 800 
cubic inches of gas. According to the most exact experiments on 
respiration, a man of ordinary.size discha from his lungs 1633 
cubic inches of carbonic acid gas per hour, which is very nearly the 
double of the quantity produced from the wax candle. Hence the 
combustion of two such candles vitiates the air much the sume as the 
breathing of one man. A tallow candle, 3or 4 in the pound, generates 
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nearly the quantity of carbonic acid as the wax candle; for though 
tallow contains only 79 per cent, of carbon, instead of 81.75, yet it 
consumes so much fuster, as thereby to compensate fully for this dif- 
ference. 

13, Charlotte Street, Bed ford Square, 


STONE FOR THE NEW HOUSES OF PARLIAMENT. 


Report (addressed to the Commissioners of Her Majesty's Woods, 
Forests, Land Revenues, Works, and Buildings ), as the Result of 
an Inquiry, undertaken under the authority of the Lords Commissioners 
r4 Her Majesty's dicm p by Cuares Barry, Esq., H. T. De La 

ECHE, „ F.R.S. and F.G.S., WittiaM Smith, Esq., D.C.L. and 
F.G.S., and Mr. CHARLES H. SMITH, with reference to the Selection of 
Stone for Building the Nem Houses of Parliament. 


My LORD AND GENTLEMEN.—In conformity with your instructions 
we have the honour to report, that in the months of August, Septem- 
ber, and October last we made a tour of inspection to various stone 
quarries in the kingdom, and visited numerous public buildings, with 
a view to the selection of a proper stone to be employed in the erec- 
tion of the new Houses of Parliament. We have also, in further 
compliance with your instructions, procured a fair average specimen 
of the workable stone from each of the quarries which we have 
visited, and have deposited cubes, prepared from such specimens, as 
well as from others which have been forwarded to us, in the Museum 
of Economic Geology. 

From the number of quarries which we have visited, we consider 
that we have been enabled to obtain a competent knowledge of the 
varied character of each of the several classes of building stone in the 
Kingdom which are likely to be suited to the object in view, although 
we are well aware that there are many other freestone quarries in 
various parts of the country which we have not examined, where 
stone of different varieties, in some cases, perhaps, not inferior to 
those which have been brought under our immediate inspection, may 
be obtained. From many of such last-mentioned quarries we have 
received specimen blocks, and the requisite information concerning 
them, since the completion of our tour. We have not considered it 
necessary to extend our inquiry to granites, porphyries, and other 
stone of similar character, on account of the enormous expense of 
converting it to building purposes in decorative edifices, and from a 
conviction that an eq y durable and more eligible material could 
be obtained for the object in view from among the limestones or sand- 
stopes of the Kingdom. We have, nevertheless, to acknowledge the 
receipt of several pon of granite, among which are some from 
the estates of the uis of Breadalbane, near Oban, in the west of 
Scotland, accompanied by a munificent offer on the part of his Lord- 
ship that, should the granite from that locality be considered fit and 
available for the proposed new Houses of Parliament, he would be 
willing to make a free gift to the nation of his interest in any quantity 
that might be required for the purpose. 

In order to render more complete the inquiry upon which we have 
been engaged, we have availed ourselves of the valuable assistance of 
Professors Daniell and Wheatstone, of King’s College, London, in 
determining the physical properties of a large proportion of the 

imens which we have obtained. 

The details of the information collected in the course of our inquiry 
will be found at the end of this report, arranged in a series of tables, 
(A), (B), (C), and (D), for the purpose of more easy reference and 
comparison. 

Table (A) exhibits an alphabetical enumeration of all the quarries 
which have been brought under our consideration; the names and 
residences of the parties interested in them; the mineral character 
and component of the stone, its colour, structure, and ordinary 
weight; a description of the workable and other beds; the price of 
stone at the quarry; the cost of its carriage to the pool of London; 
tbe cost of labour upon it, with reference to that upon Portland stone, 
in London; an enumeration of the public works wherein the stone is 
either known, or reported to have been employed ; and such general 
remarks as are applicable to the peculiar circumstances of each 


1 With respect to the cost prices enumerated in this table, it should 
be stated that they have been furnished by the several parties inte- 
rested, without reference to a large supply, which if required would 
no doubt occasion new and more economical ements to be made, 
so that the stone would probably be supplied upon more reasonable 
terms. 

Table (B) exhibits a list of the publie buildings that we have 
visited, detailing the time of their erection, the stone of which they 


are constructed, and their present condition ; arranged alphabetically, 
according to the class of stones employed in them. 

Tables (C) and (D) contain the results of the analyses and experi- 
ments of Professors Daniel and Wheatstone, a description of the mode 
in which they have been conducted, and their observations upon the 
subject. 

proof of the necessity and importance of the inquiry upon which 
we have been engaged, the lamentable effects- of decomposition ob- 
servable in the greater part of the limestone employed at Oxford, in 
the magnesian limestone of the minster, churches, and other public 
buildings at York, and in the sandstones of which the churches and 
other public buildings in Derby and Newcastle are constructed, afford, 
among numerous other examples, incontestible and striking evidence. 
The unequal state of preservation of many buildings, often produced 
by the varied quality of the stone from the same quarry employed in 
their construction, shows the propriety of a minute examination of 
the quarries themselves, in order to acquire a proper knowledge of 
the particular beds from whence the different varieties have been ob- 
tained. An inspection of quio is also desirable for the purpose of 
ascertaining their power of supply, the probable extent of any given 
bed, and many other matters o Prelic]. importance. 

It nepar happens that the best stone in quarries is often ne- 

ected, or only in part worked, from the cost of bareing and removing 
those beds with which it may be associated ; and, in consequence, the 
inferior material is in such cases supplied, especially when a great 
order is required to be fulfilled in a short space of time, and atan 
insufficient price, which is often the case with respect to works under- 
taken by contract. 

As the supply of stone in particular localities would often appear 
to be due to accidental cireumstances, such as the cost of quarrying, 
the degree of facility in transport, and the prejudice that generally 
exists In favour of a material which has been long in use; and as the 
means of transport have of late years been greatly increased, it be- 
comes essential to ascertain whether better materials than those which 
have been soplayed in any given place may not be obtained from 
other although more distant localities, upon equally advantageous 
terms. The decomposition of stones employed for building purposes 
appears to be effected by chemical and mechanical causes, accordi 
to the conditions under which such stones were placed. With refe- 
rence to sandstones, such as are usually eeplered for building pur- 
poses, and which are generally composed of either quartz or siliceous 

ins cemented by siliceous, argillaceous, calcareous, or other matter, 
their NUR | sapere is effected according to the nature of the cemented 
substance, the grains being comparatively indestructible. With re- 
spect to limestones composed of carbonate of lime, or the carbonates 
of lime and magnesia, either nearly pure or mixed with variable pro- 

ortions of foreign matter, their decomposition depends, other things 
ing equal, upon the mode in which their component parts are ag- 
gregate , those which are most crystalline being found to be the most 
urable, while those which partake least of that character suffer most 
from exposure to atmospheric influences. 

The varieties of limestones termed oolites, being composed of ovi- 
form bodies cemented by calcareous matter of a varied character, will, 
of necessity, suffer unequal decomposition, unless such oviform bodies 
and the cement be equally coherent. Those limestones which are 
usually termed “shelly,” from being chiefly formed of either broken 
or perfect fossil shells cemented by calcareous matter, suffer decom- 
Dorn inan unequal manner in consequence of the shells, which, 

ing for the most part crystalline, offer the greatest amount of resis- 
tance to the decomposing effects of the atmosphere. 

Sandstones, from the mode of their formation, are very frequently 
laminated, more especially when micaceous, the plates of mica being 
generally deposited in planes parallel to their beds. Hence, if such 
Stone be placed in buildings at a right angle to its natural bed, it will 
decompose in flakes according to the thickness of the laminm; 
whereas, if it be placed upon its natural bed, the amount of decom- 
position will be comparatively immaterial. 

Limestones, from the general mode of their formation, are not liable 
to the kind of lamination observable in sandstones; nevertheless, 
varieties exist, especially those usually termed shelly, which have a 
coarse laminated structure, generally parallel to the planes of their 
beds, and therefore the same precaution in placing such stone in build- 
ings upon its natural bed, is as necessary as with the sandstones above 
noticed. 

The effects of the chemical and mechanical] causes of the decom- 
portion of stone in buildings, are greatly modified according as such 

ildings may be situated in town or country. The state of the at- 
mosphere in populous smoky towns produces a greater amount of de- 
composition in buildings so situated, all other conditions being equal, 
than in those placed in an open country, where many of the aeriform 
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products which arise from such towns, and are injurious to buildings, 
are not to be found. 

The chemical action of the atmosphere produces a change in the 
entire matter of the limestones, and in the cementing substance of the 
sandstones, according to the amount of surface exposed to it. The 
mechanical action due to atmospheric causes, occasions either a re- 
moval or a disruption of the exposed particles; the former by means 
of powerful winds and driving rains, and the latter by the congelation 
of water forced into or absorbed by the external portious of the stone. 
These effects are reciprocal, chemical action rendering the stone liable 
to be more easily affected by mechanical action, which latter, by con- 
stantly presenting new surfaces, accelerates the disintegrating effects 
of the former. 

Buildings in this climate are generally found to suffer the greatest 
amount of decomposition on their southern, south-western, and western 
fronts, arising, doubtless, from the prevalence of winds and rains from 
those quarterns; hence it is desirable that stones of great durability 
should at least be employed in fronts with such aspects. 

Buildings situated in the country appear to possess a great advan- 
tage over those in populous and nAn towns, owing to lichens, with 
which they almost invariably become covered in such situations, and 
which, when firmly established over their entire surface, seem to 
exercise a protective influence agb the ordinary causes of the 
decomposition of the stone upon which they grow. 

an instance of the difference in degree of durability in the same 
material, subject to the effects of the atmosphere in town or country, 
we may notice the several frustra of columns and other blocks of stone 
which were quarried at the time of the erection of St. Paul's Cathe- 
dral in London, and are now lying in the Island of Portland, near the 
uarries from whence they were obtained. These blocks are inva- 
rlably found to be covered with lichens, and although they have been 
exposed to all the vicissitudes of a marine atmosphere for more than 
150 years, they still exhibit, beneath the lichens, their original form, 
even to the marks of the chisel employed upon them, whilst the stone 
which was taken from the same quarries (selected no doubt with equal 
if not greater care than the blocks alluded to), and placed in the Ca- 
thedral itself, is, in those parts which are exposed to the south and 
south-west winds, found in many instances to be fast mouldering 
away. 

Colour is of more importance in the selection of a stone for a build- 
ing to be situated in a populous and smoky town than for one to be 
placed in an open country, where all edifices usually become covered; 
as above stated, with lichens; for although in such towns those fronts 
which are not exposed to the prevailing winds and rains will soon 
become blackened, the remainder of the building will constantiy 
exhibit a tint depending upon the natural colour of the materjal em- 

loyed. 

d Before we proceed to adduce a few examples of the present con- 
dition of the various buildings that we have examined, we would wish 
to observe, that those which are highjy decorated, such as the churches 
of the Norman and pointed styles of architecture, afford a more severe 
test of the durability of any given stone, all other circumstances bei 
equal, than the more simple and less decorated buildings, such as the 
castles of the fourteenth and fifteenth centuries, inasmuch as the ma- 
terial employed in the former class of buildings is worked into more 
disadvantageous forms than In the latter, as regards exposure to the 
effects of the weather; and we would further observe, that buildings 
in a state of ruin, from being deprived of their ordinary protection of 
roofing, glazing of windows, &c., constitute an equally severe test of 
the durability of the stone employed in them, 

As examples of the degree of durability of various building stones 
in particular localities, the following may be enumerated. Of the 
inidstote buildings which we examined we may notice the remains of 
Ecclestone Abbey, of the thirteenth century, near Barnard Castle, 
constructed of a stone closely resembling that of the Stenton Quarry, 
in the vicinity, as exhibiting the mouldings and other decorations, 
even to the dog's tooth ornament, in excellent condition. The circular 
keep of Barnard Castle, apparently also built of the same material, is 
in fine preservation. Tintern Abbey may also be noticed as a sand- 
stone edifice that has to a considerable extent resisted decomposition; 
for, although it is decayed in some parts, it is nearly perfect in others. 
Some portions of Whitby Abbey are likewise in a perfect state, whilst 
others are fast yielding to the effects of the atmosphere. The older 
portions of Ripon Cathedral, constructed of sandstone, are in a fair 
state of preservation. Rivaulx Abbey is another good example of an 
ancient sandstone building in a fair condition. e Norman keep of 
Richmond Castle, in Yorkshire, affords an instance of a moderately 
hard sandstone, M E well Pati Heropanti " i 

As examples of sandstone buildings of more recent date, in a goo 
state of preservation we may mention Hardwicke Hall, Haddon Tau 


and all the buildings of Cragteith stone in Edinburgh and its vicinity. 
Of sandstone edifices in an advanced state of decomposition we may 
enumerate Durham Cathedral, the churches at Newcastle-upon-Tyne, 
Carlisle Cathedral, Kirstall Abbey, and Fountains Abbey. Ihe sand- 
stone churches of Derby are also extremely decomposed; and the 
church of St. Peter's at Shaftesbury is in such a state of decay, that 
some portions of the building are only prevented from falling by means 
of iron ties. j 

As an example of an edifice constructed of a ealoifetous variety of 
sandstone, we may notice Tisbury Church, which is in ual coo 
dition, the mouldings and other enrichments being in a perfect state, 
whilst the ashler, apparently selected with less care, is fast moolder- 
in ami 

he choir of Southwell Church, of the twelfth century, may be 
mentioned as affording an instance of a magnesio-calciferous sand- 
stone, resembling that of Mansfield, generally in good condition, after 
long exposure to the influences of the atmosphere. 

f buildings constructed of maghesian limestone we may mention 
the Norman portions of Southwell Church, built of stohe similar to 
that of Bolsover, and which are throughout in a perfect state, the 
mouldings and carved enrichments being as sharp as when first exe- 
cuted. ‘The Keep of Koningsburgh Castle, built of a magnesian lime- 
stone from the vicinity, is also ina perfect state, tho the joints of 
the masonry are open in consequence of tlie decomposition and disap- 
pearance of the mortar foruedy within them. The Church at Hem- 
mingborough, of the fifteenth century, constructed of a material resem- 
bling the stone from Huddlestone, does not exbibit any appearance of 
decay. Tickhill Church, of the fifteenth century, built of a similar 
material, is in a fair state of preservation. Huddlestone Hall, of the 
sixteenth century, constructed of the stone of the immediate vicinity, 
is also in good condition. Roche Abbey, of the thirteenth century, in 
which stone from the immediate neighbourhood has been employed, 
exhiblts gerenly a fait state of preservation, altliough some portions 
have yielded to the effects of the atmosphere. 

in a more advanced 


As examples of magnesian limestone build 
state of decay, we may notice the churches at York, and a la r= 
tion of the Minster; Howden Church, Doncaster old Church, ae others 
in that part of the country, many of which are so much decomposed 
that the mouldings, carvings, and other architectural decorattons, are 
often entirely effaced. 

We may here remark that, as far as our observations extend, in 
proportion as the stone employed in magnesion limestone buildings is 
crystalline, so does it appear to have resisted the decomposing effects 
of the atmosphere; a conclusion in accotdance with the opinion of 
Professor Daniell, who has stated to us that from the results of expe- 
riments he is of opinion that “the nearer the magnesian limestones 
approach to equivalent proportions of carbonate of lime and carbonate 
of maguesia, the more crystalline and better they are in every respect.” 

Of buildings constructed of oolitic and other limestones we may no- 
tice the Church of Byland Abbey, of the twelfth century, especially 
the west front, built of stone from the immediate vicinity, as being in 
an almost perfect state of presetvation. Sandysfoot Castle, near - 
mouth, constructed of Portland oolite in the time of Henry the Eig! 
is an example of that material in excellent condition; & few decom- 

osed stones used in the interior, and which are exceptions to this 
act, being from another oolite in the immediate vicinity of the castle. 
Bow and Arrow Castle, and the neighbouring ruins of a church of the 
fourteenth century, in thé island of ortlard, also afford instances of 
the Portland oolite in perfect condition. The new Church in the 
island, built In 1766 of a variety of the Portland stone termed roach, 
is in an excellent state throughout, even to the preservation of thé 
marks of the chisel. 

Many buildings constructed of a material similar to thé oolite of 
Ancaster, such as Newark and Grantham Churches, and other edifices 
in various parts of Lincolnshire, have ner ylelded ta the effects of 
atmospheric influences. Windrush Church, built of an oolite from the 
neighbouring quarry, is in excellent condition; whilst the Abbey 
Church of Bath, constructed of the oolit& in the vicinity of that city, 
has suffered much from decomposition; as is also the case with thie 
Cathedral, St. Nicholas and St. Michael's Churches, in Gloucester, 
erected of a stone from the oolitic tocks of the neighbourhood. 

The churches of Stamford, Ketton, Colley Weston, Kettering and 
other places in that part of the country, attest the durability of the 
shelly oolite termed Barnack Rag, with the exception of those por- 
tions of some of them for which fie stone has been ill selected. Phe 
excellent condition of those parts which remain of Glasto: Abbey 
show the value of a shelly limestone similar to that of Doulting: whilst 
the stone employed in Wells Cathedral, apparently of the same kind, 
and not selected with equal care, is in parts decomposed, The Man- 
stop, the Church, and the temains of the Abbey at Manlacutó, 8j bise 
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many other buildings in that vicinity, constructed of the limestone of 
Ham Hill, are in excellent condition. In Salisbury Cathedral, built 
of stone from Chilmark, we have evidence of the general durability 
of siliciferous limestone; for, although the west front has somewhat 

ielded to the effects of the atmosphere, the excellent condition of the 
building generally is most striking. 

In the public buildings of Oxford we have a marked instance both 
of decomposition and durability in the materials employed; for whilst 
a shelly oolite similar to that of Taynton, which is employed in the 
more ancient parts of the Cathedral, in Merton College, Chapel, &c., 
and commonly fer the plinths, string courses, and exposed portions of 
the other edifices in that city is generally ina good state of preserva- 
tion, a calcareous stone from Sosma employed in nearly the whole 
of the colleges, churches, and other public buildings, is in such a de- 
plorable stata of decay, that in many instances all traces of architec- 
tural decoration have disappeared, and the asbler itself is in many 
places deeply disintegrated. 

In h Castle we have a striking example of the unequal de- 
composition of two materials, a magnesian limestone and a sandstone ; 
the former employed in the decorative parts, and the latter for the 
ashler or plain facing of the walls. Although the magnesian limestone 
has been equally exposed with the sandstone to the decomposing 
effects of the atmosphere, it has remained as perfect in form as when 
first employed, while the sandstone hus suffered considerably from the 
effects of decomposition. 

In Chepstow Castle may be observed a magnesian limestone in fine 
preservation, and a red sandstone in an advanced state of decomposi- 
tion, both having been exposed to the same conditions as parts of the 
same archways; and in Bristol Cathedral we have a curious instance 
of the effects arising from the intermixture of very different materials, 
a yellow limestone and a red sandstone, which have been indiscrimi- 
nately cmproyed both for the plain and decorative parts of the build- 
ing. Not only is the appearance in this case unsightly, but the archi- 
tectural effect of the edifice is also much impaired by the unequal 
inira aor ion of the two materials, the limestone having suffered 
much less from decay than the sandstones, 

Judging, therefore, from the evidence afforded by bujldings of various 
dates, there are many varieties of sandstone and limestone employed 
fos baig pusposes which successfully resist the destructive effects 
of atmospheric influences; among these, the sandstones of Stenton, 
Whithy, Tintern, Riyaulx, and Craigleith, the magnesio-calciferous 
sandstones of Mansfield, the calciferous sandstone of Tisbury, the cry- 
stalline magnesian limestones, or Dolomites, of Bolsover, Huddlestone, 
and Roche Abbey, the oolites of Byland, Portland, and Ancaster, the 
shelly gelites and. limestone of Barnack and Ham Hill, and siliciferous 
limestone of Chilmark, appear to be amongst the most durable. To 
these, which may be alt considered as desirable building materials, we 
are inclined to add, though they may not always have the evidence of 
ancient buildings in their favour, the sandstones of Darley Dale, Hum- 
bie, Longannet, and Crowbank, the magnesian limestones of Robin 
Hood’s Well, and the oolite of Ketton. 

M, however, we were called upon to select a class of stone for the 
more jmmediate object of our inquiry, we should give the preference 
to the limestones, on account of their more general uniformity of on 
their be rines d homogeneous structure, end the facility a 
economy of their conversion to building er and of this class 
we should prefer those which are most crystalline, 

In conclusion, having weighed to the best of our judgment the evi- 
dence jn favour of the various building stones which bave been brought 
under our copsideration, and freely admitting that many sandstones as 
well as limestones possess very great adyantages as building materials, 
we fee] bound to state that for durability, as instanced in Southwell 
Church, &c., and the results of experiments, as detailed in the accom- 
panying tables; for crystalline character, combined with a close ap- 
proach to the equivalent proportions of carbonate of lime and carbonate 
of magnesia; for uniformity in structure; facility and economy in 
conversion; und for advantage of colour, the magnesian limestone, or 
dolomite, of Bolsover Moor and its neighbourhood, is in our opinion 
the most fit and proper material to be employed in the proposed new 
Houses of Parliament. 

We have the honour to be, my Lord and Gentlemen, 
Your very humble and obedient servants, 
@igned) CHARLES BARRY. 
H. T. Dz Da Brcue. 
WILLIAM SMITH. 
CuamLes H. SMITH. 
London, March 16, 1839. 


We shal) give the tables referred to in the report in gus next Journal=— 
3700, 


ON THE OBSTRUCTION OF STREAMS BY DAMS, 
(From the American Railroad Journal. ) 


sn. Essay on the Obstruction of Streams ty Dems ; with Formule for 

ascertaining the rise of water caused by their construction. By S. A. 

Roes.ing, Civil Engineer. 

WHEN a stream is to be obstructed by a dam, for the purpose of 
creating a water-power, making a slack-water navigation, or feedin 
a canal, it is a matter of importance to know how high the water wil 
rise above its former level in time of freshets. 

Owing to the want of proper investigation, notions contradictory to 
common sense, have been entertained by professional men on this sub- 
ject, and the consequence has been, that their works have not realized 
their expectations. With a view of throwing some light upon this 
very important subject, the following illustrations deductions, 
based upon the theory of Du Buat and Eylelmein, are offered to the 

ublic. 
à To compute formule for the rise of water by dams, it is necessary 
to know the amount of water discharged by a freshet, the average 
width of the stream, its average depth and area of cross section. 

But the gauging of a large stream in high water is a difficult matter, 
and at the period when the construction of a dam is to be commenced, 
there is generally no time to wait for a freshet, for the purpose of 
making the desired measurements. J would therefore propose, for 
ascertaining the greatest discharge of water, to guage thé river when 
at its medium height. For this purpose, let a cross section of the 
stream be taken, and the velocities of the surface measured at each 
sounding. It has been ascertained by experiments, that the velocity 
"i een in streams, decreases towards the bottom for every foot 

epth : 

: 0.008 o 
where v signifies the velocity at the surface. If we now put the depth, 
for which the average velocity is to be ascertained, equal to 4, and 
denote the required average velocity by v’, then we have the velocity 
at the bottom equal to 

*—0.008 v À 


From the surface velocity and bottom velocity we find the average 


velocity : 
_ t4-0—0-008 v. A 
REN CINE 
or, v = € (1 — 0-004 A) 


velocity, for each sounding, has been thus cal- 
culated, we can find the discharge per second, in cubic feet. 

For ascertaining the discharge of a river, in time of a high freshet, 
let its width tol. By dividing / into the area of the cross sec- 
tion which lias babel measured, we get the average depth of the water, 
which may be represented by A. The area of the profile, divided into 
the discharge, gives us the average velecity of the whole section, 
which may be represented by v. The average velocity of a stream in 
different stages of the water, are, according to Buat and Eytelwein, as 
the square root of the different average depths. 

Now, let us represent the average velocity of a cross section of a 
high flood by t' and the average depth of that section by 4’; 

Thenis vio ii Yh: yi: 


therefore, v = Ld =v a/ A 


v = v — 0-004 v. 


When the avera 


ah 
The average velocity of a high freshet, thus found, multiplied into 
the area of its cross section, gives us the required discharge. 
The above method should be applied, it the necessary measure- 
ments can be taken, when the stream is at or near its medium heiglit. 
Without thoge data, however, an approximate result can be obtained 


by the formula: 
a A 
» = 90.9 "4 G x i) 


. 


where » is the average velocity in feet yer second, a the area of the 

rofle in Puperácial Tech À the fall of the river for a certain length 
bn feet; p signifies the perimeter of the profile, not including the line 
of surface. 

The product of the area into the velocity, thus found, will give the 
required discharge, This formula, however, cannot be relied on when 
the stream is irregular; it applis with accuracy only to smooth and 
regier channels and to canals. : 

The velocities with wbich water is discharged through a horizontal 
opening in the side of a vessel, are according to the laws of gravity, 
in proportion to the square roots of the desire ie of the 
columns of water above the orifices, The pressure, which the particles 


>. 
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of water support at a certain depth, is pesuarttonste to the velocity 
with which they tend to esoape. This velocity is hypothetically 
equal to that acquired by bodies falling through the same space. The 
velocity of a P acquired at the end of the first second of its fall is 
= 2 X 16.1 = 82:2 feet, and if we denote the different velocities by 
v and V, and the respective heights by 4 and H, then according to the 
laws of gravity 


is v 1 V iI Wk: WH 
and Y= PH 
À 
If we take v — 82:2, and À — 16:1, we have 
32-2? H 
v? 
— ———— 3 
II. H = agg 00155 V 


The quantity 8.024 is called the hypothetical co-efficient for falling 
bodies, and this co-efficient will be here generally denoted by the letter 
ct. In applying the above rule to the motion of water, the case is 
somewhat different under different circumstances. Du Buat and 
Eytelwein have made a number of satisfactory experiments to fix co- 
efficients for the velocity of water in different circumstances. 

According to these experiments, for instance, the value of the co- 
efficient for the discharge of water over a waste-weir, of common con- 


struction, is found to be - E . - Ja =m 67 
For largé and well constructed dams, where all circum- 
stances are favourable to the discharge, - > = 75 


Before we can proceed to demonstrate the discharge of water over 
dams, we have to examine the laws under which water generally will 
be discharged, when under a certain head. 


Tho annexed bs in represents a vessel, Q R, filled with water 
upto À. Suppose that sufficient water is flowing in to keep the sur- 
face at the same level, and that there are several small openings, P, E, 
B, above each other in the vertical linc A B, in one side of the vessel. 

The jets of water streaming through the opening P, E, B, are repre- 
sented by the horizontal dotted lines, P M, E H, B G. 


Let us put A P =z; the Heard with which the water rushes 
Rome the opening P, be — y; ond the co-efficient of this velocity 
= Ke 


So is, by formula 1. 
yea va 
The same is applicable to every other opening B, with a head of 
pressure = A B; and if we denote A B by } and the corresponding 
velocity by t, we have 


0e qa Vk 
Now let PM-2a«»xzz-y 
and BG 2 « Whoo è 
Then is AP : AB :: x: À 
and PM : BG :: Z : wh 
or PM?: BG!':: z : À 
Therefore AP 2 AB :: PM!: BG? 
The same is true for every other absciss and ordinate, as A P, and 


formed by the extreme points M, G, &c. of the dotted lines, repre- 
senting the velocities of the water-jets, forms a parabola. 1f we now 
imagine the vertical line A B consists of a great number of such small 
openings, than the amount of water, or the sum of all the water-jets, 
may be v nui by the area of the parabola. The superficial 
content of the parabola A B G is 
=f AB. BG «172i 

If we denote the width of the peupeuticubor narrow opening or slit 

AB, by /', the amount of water "rr d through this slit will be 
m B i. v. 


Now, suppose the great rectangular opening, A B C D, consists of 
a large number of iudi vertical openings, and let be 
AC=BD=!l 
and the discharge through a eae? = Q, then we have 
= v 


and by substituting for v, its value = « A/À, we have the discharge 
per second, or 


II. Q 1a lhak 
i E" jf( QN 
and aim Sore (1) or 
3QXi 


In investigating the state of water, when obstructed by dams, three 

different cases present themselves. 
l. 

When a dam serves only on a waste-weir, and the pool above it 
forms an extensive sheet of water, the surface of which 1s kept at the 
same level, without any n current. 

In the annexed diagram, B D represents the dam or weir; the line 
K A, the level of the upper pool; and C F, the bed of the river or 
reservoir, corresponding to the average depth of the water. 


The body of water, meris i bai a dam, will sink considerably 
below the level of the surface of the pool, before it reaches the breast 
of the dam, forming a curve tangential to the surface of the pool. 

The formule tit asd IV app M to this case exactly. The height å, 
or the head of the fall, is in the diagram represented by the lines 
K L = A B, the elevation of the surface above the top of the dam. 

If we, therefore, know the quantity of discharge per second, we 
find by the formula IV the height corresponding to it; and if the 
ia is known, we find the discharge by formula J II. 

The height of the water above the edge of the dam, or B E, and 
the contraction of it below, is here not taken in consideration, as it is 
of no practical use. 

2. 

When, as in the first case, the comb, or top of the dam is above the 
surface of the lower pool, and the water in the upper pool arrives at 
the head of the fall with a certain velocity. 

With reference to the above diagram, let us term the point K in 
the surface of the upper pool, where the water is horizontal, or nearly 
80, or has yet about the same inclination as the pool farther up, the 
head of the fall. 

The elevation of this point B above the top of the dam, or 

A B, may be denoted by the letter Tl; - - 

The height of the dam, or B D,by - + =- = - 


~ oR pe 


The average width of the pool, by =- -= - - - 

The lengi ofthe Bum Uy, elle 

The quantity of discharge over the dam per second, in cubic 
feet, by . . - . - - Q 


The line C F represents the bed of the river, (corresponding to the 
average depth) as well as the base of the dam, and all the heights are 
calenlated from it. 

If we now suppose the upper pool forms a still water without any 
current, then we fase the former case, and if we represent the fall, or 
A B, by the letter 4’, we find according to formula IV 


EPEC 
s ( 2al 

But in the present case the water arrives at the head of the pool, 
with a certain velocity due to the current in the river above the pool, 
and this velocity comes to the aid of the velocity of discharge, caused 
by the height of the fall. 

The velocity of the discharge is therefore equal to the velocity, doe 
to the height of the fall, plus the velocity, due to the current of tbe 
pool But the quantity of discharge remaining the same, and tbe 
velocity being increased, the height of a discharging body of water 
will be reduced in a proportion corresponding to the increased velo- 
city. The water in the pool, is in consequence of the current in mo- 
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tion through its whole depth, though the ev near the bottom is 
but very small. 
We find the area of the cross section equal to 
(A+K) B 
and if v represents the average velocity of the current in the pool, we 
have 
Q 


"7 G+) B 
Now, let us represent the height which corresponds to this velocity 
by the letter H, then we have, according to formula I, 
H = 0.0155 e! 
and by substituting for » its value, we e% 1 
| H = 0.0155 ( amu! 

For finding the true height of the surface of the pool above the top 
of the dam, or the height A B = à, we have therefore to deduct the 
value of H from the value of À', and we arrive at the formula 

- (3Q M Q v 
v AB=i= {>">} 00155 ( Fs} 
And if we put the co-efficient & = 7.5 and B = l, we have 
3Q11 Q 
M € EN —ooss ( <5} 

This formula contains in the substractive member the value of A it- 
self. As this term of the equation, however, is comparatively small, 
it will be sufficiently correct in practice, to find the value of 1 by ap- 
proximation without making the formula more intricate by further 
reduction. 


Examp ce I. 

Suppose a dam of 500 feet long and 11 feet high, has been con- 
structed across a river of the same width, the average depth of which 
in time of a high freshet is ten feet, and its rim. dime. at the same 
time 25,000 cubic feet, per second. How much will the water rise 
above the top of the dam, if all circumstances are favourable to the 
discharge, and the co-efficient & is put = 7.5? 

The above formula for 4, is here 

3x 25000 , i 25000 ) 
= ——— } —00155]——— —— 
* { 15x 500 ) (acris 
Now, let us assume À — 4.5 


then is A= 2/100 — 0.0155 ( 


or, A= 4.641 — 0.161 
therefore, À = 4.48 feet. 
This result is near enough to the assumed value, and therefore suffi- 
eiently correct. E 


When the top of the dam is lower than the surface of the lower 
pool, and the water in the upper pool arrives at the head of the fall 
with a certain velocity. 


25000 y 
15.5 x 500 


The annexed diagram may represent the case in question, 
and we will represent the depth of the river below the 


dam, or E D, by the letter  - . E - - A 
The height of the fall from the upper level to the lower 

level or A Eby + - - - + - + « H 
The height of the dam, or BD, by - - - . - K 
The length of the dam, or width of the river, - - d 
The quanti of water dischar; per second, - - Q 
The line C F may represent the bed of the river corresponding to 


the average height & of the water. 

To simplify the demonstration of this case, let us suppose the water 
in the upper pool form a perfect level without current, and not con- 
sider the effect which the whirl below the dam, caused by the fall of 
the water, has upon the discharge. 

Then of water discharged through the height A E, will then 
be fo 


by formula III. 
=falHyH 
The body of this water above the level L E presses upon the body 
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of water below, included between the dotted lines LE und M B, which, 
therefore, will be forced to pass off through the height E B. 

Let us now imagine a pipe E H G I B, of the width of the river, and 
the height EB resting on top of the dam, with one vertical opening 
E B at the dam, and Saoile fosisonbl opening H G at the surface of 
the lower level, below the fall. The body of water included between 
the lines L E and M B, would then pass through this pipe, and be dis- 
charged at the surface of the lower level with a velocity corresponding 
to the pressure of the water above, or due to the height A E. The 
velocity of the water flowing through the height E B is therefore 
found, according to formula I 

i =QyH 
and the discharge 


= EB... Qy H = QI (ü—k) yH 
The discharge through the height A B is equal to the sum of dis- 
charges through A E and E B, and therefore 


sola sake, 1 d Id OR or 


VI Q=Qai@H+i—hy 
and from this we find ü 
vE H=airdn pik 


IM value of H must be found here by approximation, as in for- 
mula V. 

With respect to the velocity of the current in the upper pool, Mr. 
Eytelwein offers a formula for the value of H, the application of which 
is very difficult on account of its perplexity. The following demon- 
stration, however, will bring us near enough to truth, and furnish a 
formula which will be found sufficient to all practical purposes, 

When H has been found by formula VII, we have then an approxi- 
mate value for the average x au of the upper pool, or 

AD=H+: 


The area of the profile of the uper pool is therefore 
= 1H +d) 
From this we find the average oo” of the current in the pool 


“TH+ 
which velocity is owing to the current of the river above, ind 
of the fall of the water over the dam. oe 
as to formula II, we find the height, corresponding to this 
velocity 


= 0.0155 (ri ) 


which ought to be deducted from the value H in formula VII, as we 
m done in case No. 2, in order to arrive at the true height of the 
We therefore arrive at the formula. 


E = Q* Q 1 
vit H—AEÉ—GOIRGHIYLR-Ky—00155 (am) 

The objection can be made ae this formula, that the current of 
the upper pool may be reduced by the resistance of the water below, 
and that then the value of H is found too small. 

To examine this question, we must distinguish several cases. The 
first case is, whena dam forms a breast-dam, with no lower slope. The 
falling water will here produce a whirl, the effect of which will not 
extend far below the dam, and will have little influence on the current 
of the tail-water. The second case, when the dam has a long slope 
forming an inclined plane, or better, an inverted parabola, on which 
the water glides down. The lower body of water, after having moved 
down the slope, shoots off in a more horizontal direction, not egi. 
the bed of the river immediately below the dam, but pushing ahea 
the tail-water, the current of which consequently will be increased. 
Without reference to the form of dams, other considerations present 
themselves with respect to the depth of the water. When the river 
is not deep, and the lower level but little above the top of the dam, 
the escape of the tail-water will be increased by the mechanical mo- 
mentum, produced by the Acight of the fall of the water, rolling down 
the slope, and the resistance offered to the current of the upper level, 
will be therefore decreased. On the other hand, when the dam is 
rey low and the water very high, the momentum of the falling water 
will be increased proportionably by the general increase of the velocity 
of the river, and will therefore also increase the velocity of the tail- 
water below the fall, so as not to resist the current above. 

It ap therefore, that we may apply the above formula, without 
= a uction, in all cases favourable to the escape of the tail-water. 

en the construction of the dam, and the features of the river, how- 
ever, are unfavourable to the discharge of the tail-water, then we must 
reduce the value of the substractive member of the formula. 


2C 


The value of the co-efficient CX should be fixed with reference to 
the construction of the dam, and to the nature of the pool above the 
am. 

When a dam serves as a waste-weir, and the pool above the dam, 
forms freporosaty an extensive sheet of water with no current, 
then the value of & is found, according to Du Buat and Eytel- 

wein, tobe  - - - - - - - - = 5.70 

For adam in a small stream, with no wing-walls and em- 
bankments confining the current, we may put & - = 7.00 

For a dam ina large river, with wing-walls and high em- 
bankments, leading the current fairly to the fall, we may 
pta - - = - e o . ee 

` EXAMPLE 2. 

A river is 500 feet wide, its average depth m time of a freshet is 
ten feet, and its discharge at the same time 25000 cubic feet per 
second. A dam of 500 feet long, and 7 feet high, has been constructed 
across the river. How much will the water be raised above its former 
level, or how much is the height of the fall from the upper level to 
the lower level? 

The co-efficient Ct be here = 7.5. 

* By applying the formula VIII, and substituting the above data, we 
ave 


250001 
A= s LI————Z-—0. 
7.5% x 500! (BEL + 10—7)* 0.0155 ( 
Let us assume H = 2.00; then we get 


H = 4441 00155 ( 


25000 , 
(3 x 24-3)! 12x 500 
18755 


= - — 0,0155 x 17.361 
44.44 


or H — 2.367 — 0.269 = 2.098 feet. 
which result is near enough to the assun.'ed value of H, and therefore 
sufficiently correct. 


25000 * 
(H-+-10)x.500 


or 


EXAMPLE 3 
A dam of 800 feet long, and 6 feet high, is to be constructed across 
a river of about the same width, and which in fime of a high freshet 
discharges 60,000 cubic feet per second,.and has an average depth of 
16 feet. What will be the height of the fall, or the value of H, if we 


put a = 7,5? 
Let us asaume the value of H = 0.8, therr we have 
i 60000 * 
* —ULEX800 aoe TIE roe ee esci) 
2000 a 
o H= guxpu 9055 (1sng } 
or = nae — 0.0156 19.927 


or H = 0,901 — 0.3088 = 0.593 feet. 

This result does not agree with the value assumed for H, and is too 
small. From the nature of the formula it follows, that we must as- 
ae asmaller quantity for H. Let we therefore put H' 0.6, and 
we have 


H= 60000* 
COPS x80 (dx064- 109 

pi OOS eet 
(Fx 0.6+-10)' 
100 

—— — — 0, 3188? 

gig — 90155x4 58 


or H = 0.924 — 0.816 — 0.608 feet. n 
This result agrees well with the assumed value of H, and is there- 
fore sufficiently correct. 


or H = 


or H= 


ON GEOLOGY, APPLIED TO ARCHITECTURE. 
Being part of a Course of Siz Lectures, by G. F. R1CRARD8ON, Esq., 
of the E Mvasu Delivered at the Royal Institute of British 
Architects. Lecture the Fifth. 


In my last discourse I alluded to the fact that as stones are selected 
for proximity rather than for value, because they are nearest rather 
than because they, are the best, it followed that those couritries would 
naturally exhibit the best specimens of architecture whose geological 
formations were best adapted for this object, whose limestones were 
finest and most abundant, whose marbles were purest and most fre- 
quently to.be found. {reminded you that the lovely land of Greece 
was most favoured in this particular, and that her mountains of lime- 
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stone and of marble offered the most picturesque sites for the di 
of the builder's art, whifB "they contained within their caves’ 
quarries materials of the most valuable and most enduring quality, 
while the dryness and serenity of the climate of those regions allowed 
such materials to be placed in situations which our less genial atmos- 
ns forbids us to expose in the same manner. Yet the geological 
eutures of our island are sostriking and important, that the geologists 
of the continent are always anxious to investigate our strata, and their 
singular organic remains, our Wealden and lias with their colossal 
dragon forms, our coal and our primary rocks in the north of and 
and in Wales; while [ have the authority of our friend Mr. Donaldson 
for the fact that foreign architects who visit this country are alike 
impressed with the variety and value of the stones which our strate 
present. The fact is, that our island contains in a limited space, an 
eoe of, with one or two comparatively unimportant exceptions 
(the Muschel Kalk is one, the Calcaire Grossiere a second, and tbe 
Miocene deposits of the Tertiary series a third), with these relatively 
insignificant deficiencies our island contains a miniature resemblance 
of the whole earth. Professor Whewell, the late president of the 
Geological Society, in his farewell address on quitting the chair, em- 
ployed in allusion to this fact, and more particularly with reference 
to the labours and discoveries of my distinguished friend Mr, Murchi- 
son, an image which is so rare, so ingenious, and so natural, that I can 
discover no illustration more fitted to convey a correct idea of this 
interesting fact. Alluding to the number and eu of the rocks 
contained in the limited area of our own island, and ing in parti- 
cular to those which had been investigated by the labours of Mr. Mur- 
chison, he observed that nature in this respect seems to have conde- 
scended to imitate our own process, and as in the construction of our 
geological maps we place in the corner minute delineations to serve as 
types of the strata, so she had placed in our island, our corner of the 
lobe, types of strata whose representatives were to be found elsewhere, 
fifu only over vast areas, in short, over the map of our planet. Our 
island exhibits in fact, with the few exeeptions I have named, a com- 
plete ascending or descending scale of the chronology of the earth, and 
the geological map before you, extending in a direction from south-west 
to north-east exhibits the regular succession of the strata, either com- 
mencing with the primary and oldest formations in the north and west 
of our island, and proceeding down to the tertiary or most modern in 
the south, or on the contrary, ascending from the modern terti in 
the south, to the older or primary in the north and west. The 
grand divisions under which the strata of our island may be classed 
are, first, the primary and mountainous or mining districts, whose in- 
habitants of course are miners and mountaineers; secondly, the mid- 
land regions acon tis a succession of fertile hills and valleys over- 
spread with towns and cities, and crowded with a dense population, 
whose industry is supplied by the coal with which the strata of these 
districts are abwndantly interspersed. The third clase is formed by 
the chalk and oolttic limestones which extend from the western to the 
northern coasts of our island. To pursue these routes along the map, 
the traveller who would wish to investigate the first of those geolo- 
nol series which we have described, would be required to start from 
the extremity of England, the Land’s End, to traverse the whole of 
Cornwall and the nor£h of Devon, and thence passing through Cumber- 
land by the Isle of Man, to.the south-western shores of Scotland, 
should proceed either through tbe hilly districts of the border coun- 
ties, or along the Grampians to the German Ocean. Such a traveller 
would meet in all his journey little else than mountains and mines, 
and would consider the country he had traversed barren, and cold, and 
thinly peopled, its scanty population being composed of miners and 
mountaineers. To take the second route a traveller would start nearer, 
from the coast of Devon, ancl crossing the Midland Counties from the 
mouth of the Exe tothat of the Tyne, would find a succession of fertile 
and highly cultivated scenes, interspersed with numerous towns and 
cities, ef in many D crowded with a manufacturing population, 
who derive the chief supply and incentive to their industry Rom the 
vast mines of coal with which these districts are abundantly supplied, 
they being located in the new red sandstone. The largest, most cos- 
siderable, and most influential towns in England are placed iu this 
peculiar stratum the new red sandstone, as the following list will 
evince: Exeter, Bristol, Worcester, Warwick, Birmingham, LichBeld, 
Coventry, Leicester, dini ner Derby, Stafford, Shrewsbury, Ches- 
ter, Liverpool, bein pur anchester, Preston, York and Carlisle. 
The third route would extend nearer from the coast of Dorset to that 
of Yorkshire, from Weymouth to Scarbro', and the traveller 
such a district would pass only over elevated plains of oolite limestone 
and chalk, without a single mountain, or mine, or coalplt, or a mami- 
factory of any importance, and would meet with a population almost 


exclusivel icultural, These different x 
from strat ficstion, appearances being deducible 
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The firet of our travellers will have seen only these north-western 
portions of our country which are composed«of rocks belonging to the 

rima y ond transition series; the second will have traversed those 
ossi portions of the new red sandstone formation, which are made up 
of the detritus of more ancient rocks, and have beneath and near them, 
inestimable treasures of mineral coal, while the third will have con- 
fned his route to wolds of limestone and downs of chalk, which are 
best adapted for sheep walks and the growth of corn. 

We will now, with your permission, take the various counties be- 

iming with the southern coasts, and proceeding in a northerly 
Erection will describe the chief formations which present themselves. 
Beginning with the Land's End, we have in the county of Cornwall 
the primary formations, the ite and the sienite, with schistose 
rocks, and similarly ancient formations; in the adjoining county of 
Devonshire we find rocks of the greywacke and transition series; and 
passing into Wales, and thence to the border counties of Scotland, will 
meet with rocks of similarly aucient bal ares in Dorsetshire we have 
the lias and the oclite, in Hampshire the Isle of Wight we have 
the tertiary formations, which also extend into Sussex; at Brighton 
we meet the chalk which extends to Beachy Head, beyond which 
the Wealden strata terminates at the coast; the chalk again appear- 
ing on the coast of Kent. At the Isle of Sheppey we meet with the 
tertiary beds, which form a part of the London basin. In the county of 
Sussex we have the remarkable and peculiar Wealden deposits, which 
have been ascertained by my distinguished friend Dr. Mantell, to be 
the bed of an ancient and mighty river, which overflowed through the 
vallies of Kent and Sussex, constituting the drainage of an extensive 
tract of country. 

The road from Bath to Oxford, and thence by Stamford to Lincoln, 
affords an instance of similarity in the character and cultivation of the 
soil and the occupations of the people, which attends the line in which 
the oolite traverses England from Weymouth to Scarborough. The 
road from Dorchester, through Salisbury to Basingstoke, or from Dun- 
stable to Royston, Cambridge and Newmarket, and thence into Nor- 
folk, affords a like uniformity which characterise the line of chalk 
from near Bridport in Dorsetshire, to Flamborough Head on the coast 
of Yorkshire. In the same line of direction or line of bearing of the 
strata across England, a journey might be made from Lyme Regis to 
Whitby, almost entirely upon the lias formation ; and from Weymouth 
to the Humber without once leaving the Oxford clay of the oolite for- 
mation. Indeed almost any route taking a north-east and south-west 
direction across England, will for the most part pass continuously 
along the same formation, while a line from north-east to south-west 
ut right angles to the former line, will nowhere continue on the same 
stratum beyond a few miles. Such a line which displays the greatest 
variety in the strata, will give the best information of the order of super- 
position, and various condition of the very numerous strata that traverse 
our islandin a succession of narrow belts, the main direction of which is 
nearly north-east and south-west. This line has afforded to Mr. Coney- 
beare the instructive section from Newhaven and Brighton to White- 
haven, published in his Geology of England and Wales, along which 
nearly seventy cbanges of strata take place. 

We have described the south-eastern portion of our island. The 
tract extending from London to the sea in a south and south-easterly 
direction, is occupied by the various deposits of the tertiary, the 
chalk, and the Wealden. Of these the tertiary beds, deposits analo- 
gous in date and character to those of London occur in the craig form- 
ation, so called of Norfolk and Suffolk; the chalk appears again in 
"Wiltshire, Oxfordshire, Bedfordshire, Cambridgeshire, Norfolk and 
Yorkshire; the Wealden formation is confined to Kent and Sussex, 
with some few indications in Wiltshire, and with regard to the last 
of the secondary strata, they are disposed in thé manner I have 
described in narrow belts, traversing the island from south-west to 
north-east, but developed of course in a mamner so varied as to render 
them extremely irregular in their relative situation aud character, one 
particular formation being contracted in its course througli one county, 
expanded in another, lost in a third, and reappearing inafourth. The 
best general idea, I repeat, which we can best convey to a popular 
andience, being that the older rocks are developed on the west, and 
in proportion as we proceed north till we reach the great coal fields of 
"Northumberland and Durham, and the transition beds of Cuinberland, 
and the primary rocks of the borders and of Scotland, and the whole 
of the strata of our island, as I have before described, forming a de- 
scending scale, which commencing with the tertiary series, the upper 
or latest deposits in the south proceeds onward to the deeper rocks in 
the northem districts of our island, and comprising, as before stated, a 
variety of geological deposits to be found elsewhere, only diffused 
over areas of far wider extent. This variety of deposits of course 
while it provides generally the requisite supplies for the chief wants 
pad necessities of mankind, yields abundant sapplies for the purposes 


of the architect, and when to the materials already known und em- 
ployed, shall be added those which have been discovered and brought 
into notice by the labours of the commission to which I have before 
had occasion to allude, you will perceive gentlemen, that the geolo- 
gical deposits of our native land, are such as will supply ample ma- 
terials for the exercise of your taste and skill. That in this as in 
every ether respect your beautiful and highly valuable art may be 
cultivated to the honour of our native land, Eod. the embellishment of 
its splendid capital, is the sincere wish of the humble individual who 
now paces to address you. i 

A brief but luminous and interesting description of the chalk forma- 
tion which the lecturer described as the bed of an ancient sea abounding 
in the usual marine exuvie, weeds, corals, shells, and fish, formed the 
conclusion of the discourse of this evening. 


RAILWAY CURVES. 


Sir—I would have trespassed on your columns before this, to 
answer the remarks in your April number signed J. Ely, but that, 
having been on leave of absence for some time, it, as well as your 
May number, lay most innocently by, neither cut nor read, until my 
retum on the twenty-first of the latter month, when it was too late to 
send anything even for your June number. 

Mr. Ely asserts the incorrectness of a statement of mine, and founds 
his assertion on the supposition that the object of ** A Sub." was, ‘to 
begin curving sooner, und make the radii of portions of his curve 
greater." On referring, however, to “A Sub." 'sletter, I can see 
nothing about beginning sooner, and surely there can be no reason why - 
a constant curvature might not be commenced just as soon as “A 
Sub.” ’s or Mr. Ely's plan of a gradually increasing curvature; and if 
the two kinds were to commence together, (which is the real case to 
be considered,) my observation “that if the curvature is not equable, 
some part of it must be sharper than if the same radius were used all 
throug ” is perfectly correct. A figure would make it quite clear, 
but I don’t like to encumber you with one. 

Mr. E. also dissents from another assertion of mine, viz. “ that when 
an engine is entering upon a curve, it will not be affected by the nature 
of the path it was perony describing;” and brings forward a fact 
to disprove it; still, however, I must maintain my assertion, but I only 
supposed the case of an engine travelling alone, I don't nor never did 
mean to say, that the action of a train upon the engine dragging it, 
does not depend upon the relative positions of the paths they are both 
describing; it certainly does; and in the case he mentions, it will 
easily be seen, that the drag of the train upon the engine, # being on 
the commencement of a curve, is more oblique when the former is on a 
straight line, than when it is on a curve of opposite curvature (forming 
anS) In fact, in an S curve, the commencing rail of the one is in 
direction with the concluding rail of the other. This obliquity of 
strain at once accounts for the difference of wear and tear lie mentions, 
it being only at the commencement of a curve. 

In the latter part of his communication, in endeavouring to carry 
out the similarity which “A Sub." took for granted that there existed 
between an engine upon a railw: Ü and a projectite, Mr. Ely seems to 
have mistaken friction for gravity, for he states that “gravity acts upona 
locomotive with the same effect as upon a projectile, viz. to bring it 
to a state of reste Now gravity, on the contrary, tends to keep every 
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body in a state of motion, until that motion is put a stop to, either 


suddenly, by the inertia of some greater body it meets, or gradually, 
by the retarding force of friction; which latter force is what really 
tends to bring all bodies to a state of rest. 

As to his primd facie case, that “the vertical pressure upon the rails 
increases as the squares of the velocities decrease," or in other words, 
that the vertical pressure (or weight) varies inversely as the square of 
the velocity. I shall not at present enter upon it, further than asking 
him for a proof, as it would indeed be a discovery ; for we know that 
the friction of a train varies as the weight or vertical pressure. |f, 
therefore, the vertical pressure can be diminished by increasing the 
velocity, the friction can also! 

As I don’t think “An Assistant Engineer" 's query has been yet 
answered, I take the liberty of advising him not to connect the two 
curves by another of a less radius, but to commence one of them a 
little farther up on the tangent, (from which I take it for granted it 
springs, as in the figure | subjoin. And to enable him to do so, I 
think he will find the following approximation to the distance he 


should go upon the tangent, a useful one. 
Let AD=d be the distance which it is necessary to go upon the 
tangent, CB=c the least distance between the curves, (which I suppose 


to be already described upon the ground,) then c = (nearly) to EF : d 
: . E r 

t: sin, Z AFB : rad. and ^. d= dz AFB’ 
anapproximation, but it will be found sufficiently correct for all practical 
purposes, where the distance to be gone on the tangent, or that be- 
tween the curves, is not very great. The Z AFB may be got from 
its tangent, which is known, as I suppose the curve AGB to be laid out 
by offsets perpendicular to it. The same formula will answer when 
the curves cut, only then, c should be taken equal to the distance CL; 
and of course the distance gong upon the tangent should be taken in 
an opposite direction. It will also apply when it is desired merely to 
pass through a given point e. 


This of course is but 


I am, Sir, 
Your most obedient servant, 
June 18, 1839. R. W. T. 
[This communication not being feceived until the 8th August, is the 
teason that it did not appear earlier. }—Eprror. 


IMPROVED RUNNING GAUGE, 


FOR ASCERTAINING IF THE WIDTH BETWEEN THE RAILS OF A RAILWAY 
BE IN GUAGE. 


Sin—Observing the notice in your Journal for this month that 
Messrs. Bramah and Fox are manufacturing the railway gauges in- 
vented by Mr. Cowper, I take the liberty of suggesting, through the 
same medium, what I consider will be an improvement, viz. instead of 
having a man to watch the index, and throw oyster-shells, &c. upon 
the road where it is out of gauge, I would make the machine self- 


acting in this respect by the -addition of a lever (A in the annexed 
sketch) having its fulcrum at e; the sliding axle C should run throagh 
the lever at d, and have collars fitting exactly to the sides of the lever, 
so that while the axle could turn freely on its axis, the least motion 
in the direction of the axis should be communicated to the lever. To 
the end f of the lever should be attached a moveable slide B, having 
two slits a a in it, and moving close under the bottom of a box or bop- 
per indicated by the dotted lines; this box should be filled with Calais 
sand or powdered chalk, and have an opening in the bottom exactly 
corresponding with the solid part (b) of the slide B. When the ma- 
chine is running upon rails of tme gauge, the solid part (b) of the 
slide will be under the opening in the bottom of the box, and prevent 
the escape of the material within; but on coming to a different width 
of rails, one or other of the openings in the slide will be brought under 
the opening in the bottom of the box, and allow a greater or less 
quantity of the material in the box to escape, as the width of the rails 
is greater or less than the true gauge. 


I am, Sir, 
Barnsley, Your obedient servant, 
2nd Aug. 1839. W., J. HiNDLE, Civil Engineer. 
ON PEAT FUEL. i 
Srr—Havi 


toog known that peat is underrated as a fuel for steam 
boilers by Tredgold and others, and believing that in various parts of 
the country, especially in Scotland and Irelang, there is immense store 
of excellent fuel, which by simple and inexpensive machinery might 
be so improved as to be of great use not only to those living near it 
bùt likewise to distant parts. It was with much interest that I 
read the article in your last number, on Lord Willoughby De Eresby's 
pm pressing machinery, as constructed by Mr. James White, but 
owever ingenious and effective this plan may be, I fear the first 
cost and the eeu of getting repairs done, in the out of the wa 
situation in which the machinery must necessarily be worked, wi 
prevent it from coming into any thing like general use. Another 
consideration, which I regret to see, is the observation, that the black 
peat free from fibre is the only kind of any service. Thinking these 
views have a strong tendency to limit the use of peat, which I believe 
is directly contrary to his Lordship’s wishes, I beg to trouble you with 
a few observations which are the result of a little experience, and re- 
gret that circumstances at the time put an end to the operation I was 
engaged in rather prematurely, and at a time when perseverance only 
was requisite to produce results useful to the individuals and to the 
country. Four years ago three gentlemen erected, about 14 miles from 
Edinburgh, a steam engine of 4 horse power, with edge rollers and 
hydraulic presses, with the intention of manufacturing an improved 
fuel from peat, this they did to small extent, but gave up before it 
was well tried, for reasons that had nothing to do with the business 
either as to the improvement of the peat as a fuel, or to loss or gai 
as a commercial transaction; soon after this was abandoned, the late 
Michael Linning, 4 of Edin h, one of the parties, erected near 
Glasgow, alongside of the Gainkirk railway, a manufactory with horse 
ower, which was likewise prematurely stopped by his sudden death, 
ut not before he had shown in some respects the value of his labours, 
whether this is now carried on or not Ido not know, but it was at 
these works that any knowledge I have was obtained. Like Lord 
Willoughby, we found that the finer parts of the peat made its escape 
with the water through the linen cloths with which the boxes were 
lined, and that the pressing was tedious and slow, and thinking that I 
saw enough to prove that pressing is both troublesome and needless; 
I will state as shortly and clearly as I can, how I should proceed to 
improve peat, and render it so compact that it would bear a consider- 
able amigs and for certain purposes, such as iocomotive machinery, 
be very valuable. . 
As is well known, all common peat when merely weather dried is of 
a spongy texture, and occupies much room; this I have seen is entirel 
owing to the fibres—break them down, as is easy to do, either wi 
edge stones or in a clay mill, and then the peat shrinks upon steel f like 
clay, instead of shrinking within and consequently hollow. T have 
seen a piece of peat, merely molded with the hand till it was well 
mixed, after a few days drying, so compact and hard that when struck 
nst coal it broke it, and the piece of peat would bear cutting, and 
take a polish as fine as Cannel coal. All, therefore, which I think re- 
quisite to make peat an excellent, and for many purposes a better fuel 
than coal, is to pass it under edge stones or a clay mill, when well 
broken down, lay it to draiu for a short time on a rough boarded or 
stone floor, with a small slope, and after it has drained, mould it and 


dry it under low sheds like bricks or tiles, this would be only children 
or women's work. 


f 
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As to its use as a fuel to raise steam, prepared peat might be burnt 
in the same fire-place as coal, bur soinn on peat will "ped well n 
the spot for that purpose, only a larger fire-piace would be required, 
with The bars rather closer ud less draft i have carefully weighed 
peat, and found a steam engine, with an 8 inch cylinder, 16 inches 
stroke, and making 70 strokes per minute, the steam at 80 lbs. pres- 
sure, kept in full work for an hour and a haif with one cwt. of peat, 
the evaporation of water Saring tt period was from 50 to 60 gallons, 
and this with what was called bad peat and otherwise unsaleable. 

Mr. Liming made two or three experiments with the locomotive en- 
ine on the Gainkirk railway, which carried very heavy loads of coal. 
have seen certificates of the engineer and others, that the steam was 

well kept up, but that, as might be suspected, more pebt was burnt 
.than coal; this most likely was partly owing to the steam draft being 
too strong for the peat, it being the same as when coal was burnt. 

If the common road steam carriages which we hear are about start- 
ing, would procure a supply of peat, I believe one of their greatest 
difficulties would be surmounted, at least there would be no clinkers 
to annoy them. 

Considering the immense stores of peat in Scotland and Ireland, as 
well as in some parts of and, often far from coal, and the general 
want of capital and skill in these districts, which are mostly inhabited 
by poor people. I trust these rough observations, which are simply to 
recommend methods of improving peat, which are within their reach, 
will be considered worthy of insertion. 


I am, Sir, your obedient servant, 


TiMoTHY BURSTALL. 
Saint Phillips, Bristol, August 12, 1839. 


ARTICLES FROM THE FRENCH JOURNALS. 


TRANSLATED FOR THE JOURNAL OF THE FRANKLIN INSTITUTE, 
BY J. GRI8SCOM. 


The Artesian Wells at the Abatloirs of Grenelle, Paris. 


This well has uow a depth of 418 metres, (= 1371 feet.) The sound, or 
borer, weighs 20 thousand ; its height is treble that of the dome of the In- 
valides, and it requires two machines of immense power to put it in motion. 
The instrument is still in the chalk bed, the hardness of which is comparable 
to flint. M. Mulot, the director, states that the sound advances & foot per 
day.— Rec. Soc. Polyt., July, 1838. 


Analysis of Several Bituminous Minerale. By M. P. BERTHIER. 


As bituminous substances have of late years claimed an increased share of 
public attention, this celebrated analytical chemist has examined the consti- 
tution of a number of those which have gained the most notice on account of 
their practical applications. 

Bitumen of Seyssel.—There are at Seyssel, (in the department of L'Ain) 
three kinds of minerals. 1. The sandy mineral. 2. The very fusible cal- 
careous mineral. 3. The calcareous mineral of difficult fusion. 

The first of these melts in boiling water, and becomes detached from the 
stony matters to which it was adherent. It rises to the surface, or sticks to 
the sides of the vessel in brown lumps, or forms a transparent coating of a 
brownish red colour. A rich specimen of it gave 


Capninousol — . +t 088} bitumen -106 
Quartzy grains . . *690 
Calcareous grains . . *204 

1.000 


In the mass it is much less rich. When purified by hot water, this bitu- 
men is called la graisse, grease. 

The second variety is called at Seyssel asphaltum. It may be pulverized 
and sifted, but the powder spontaneously forms into balls. The specimen 
analysed contained °11 of bitumen, 5:89 of carbonate of lime, without clay, 
and quite pure. 

The mastic of Seyssel is prepared by mixing nine parts of asphaltum with 
one of the pure grease extracted from the sand. 

The third variety is a compact limestone, in extremely thin, parallel beds. 

It consists of 


Bituminous matter . » > *100 
i 4 * * E * a *020 
Sulphate of Lime . s R é *012 
Carbonate of lime . A E : “868 
1:000 


The bituminous mineral of Belley is very similar to the preceding. It is 
found in several communes in very considerable quantities, ncar the surface 
of the ground. It is of variable quality. A variable specimen yielded 
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Carbonate of lime . . A ; -824 
Carbonate of magnesia .. . 020 
Sulphate of lime ; . *013 
Argil "E 023 
Bitumen . . . . . :120 
1:000 


Bitumen of Bastenne.—This bitumen flows out from several openings or 
springs, mixed with water. Analysis of the solid gave 


Oily matter " . . :2001,. 
Carbon P ; $ 3 7 *037 } bitumen 
Fine quartzy sand, mixed with argil °763 

1:000 


Bitumen of Cuba.—This is transported to Europe under the name of Mex- 
ican asphalt, or chapopote. It is a solid bitumen, which exists in abundance 
near Havana. It may be used with great advantage in paving. It consists, 
like the greater number of natural bitumens, of at least two different sub- 
stances, the one soluble and the other insoluble in ether and spirits of tur- 
pentine. It is the relative proportion of these two substances which imparts 
to each bitumen its peculiar properties. 

Bitumen of Monastier. (Haute-Loire.)—This does not soften in the least 
in boiling water, and hence cannot be extracted by simple means in the large 


way. It contains 

Bituminous oil ; H . *970Y . 
Carbon ION JL. 
Water . à " * < 045 
Gas and vapours . . . *040 
Quartz and mica . : *600 
Ferruginous argil . . :210 

1:000 


This bitumen of the Haute-Loire differs essentially from those of Seyssel 
and Bastennes by its infusibility in boiling water, and its fusibility in alcohol, 
—Annales des Mines, tom 13, liv. iii. 


New Mode of Preparing Carburetted Hydrogen Gas for the purpose of. Iiu- 
mination. By M. SELLIGUE, Engineer. 


This new invention has gained for M. Selligue the premium of 2000 francs 
proposed by the Societé d' . It consists in obtaining pure 
hydrogen by decomposing water by means of incandescent charcoal, and then 
carburizing it by mixture during the simultaneous decomposition of another 
liquid substance rich in carbon and hydrogen. Among all known substances, 
that which appears to answer best is the oil of schist (l'huile de schiste). 

The fürnace is composed, first, of three vertical retorts, communicating 
with each other, so as to form, in a manner, only one. In a double furnace 
there will be six retorts. These are all open at both ends, but closed below 
by sliding stoppers (couvercles rodés), so that simple contact and the least 
pressure is sufficient to shut them firmly. The top of each retort is closed 
by a head fixed by keyed gudgeons and iron cement. Each head bears itself 
& stopper, or cover, like those below. 

The first retort, into which steam is introduced through a tube, communi- 
cates below, by a tube twice bent, with the second, which connects at top 
with the third by a similar tube, and this third retort has, below, a vertical 
tube with branches, by which the gas is conducted to a refrigerator, and 
thence to the gasometer. This tube dips into a trough of water, to serve as 
a hydraulic closure, The third retort bears at top a funnel syphon, through 
which the carburizing substances are introduced. 2nd. Two horizontal tubes, 
placed in the sides of the vault, serve as boilers to vapourize the water; each 
communicates at one end with the first retort by an arched tube, and to the 
other end is attached a funnel syphon, by which the boiler is supplied with 
water. 3rd. Two furnaces. 4th. A chimney in four parts, uniting at first 
into two, and then into one, in order to regulate the fire with greater ease. 

Operation.— Having filled with charcoal the first two retorts in each of the 
(double) furnaces, and suspended c in the two last, in order to increase 
the surface, the fire is lighted, and when the retorts have attained a cherry 
red heat, a gentle flow of water and oil is made through the syphons. The 
water falling into the boilers is instantly evaporated, passes into the first 
retort, then into the second, where it is deprived of its oxygen, and reaching 
the third, the hydrogen alonc mingles with and carries along the carbonated 
hydrogen simultaneously formed from the oil in the last retorts. The united 
gases then issue from the lower end of the third retort, and press off through 
the branches, while the more volatile matters are deposited in the reservoir 
of water.— Annales des Mines, Oct. 1838. 


Fonvielle’s Filtering Apparatus. 

A trial has been had in the courts at Paris, relative to the validity of the 
claims of the “ Freuch Filtering Company,” who are now tle possessors of 
Fonvielle's patent, to an exclusive right, founded on the merits of this inven» 
tion. It was urged by the opposing party, that this right, being dependent 
on the application of high pressure, is invalidated by the fact of a prior use 
of the same principle to the process of filtration, as was shown by drevets 
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(patents) of an anterior date. This plea was answered on behalf of the Com- 
pany, by the proof that Fonvielle’s mode of applying high pressure was en- 
tirely different from those of his predecessora. These were to force the water 
through tissues of felt, wool, or flax, or through skins, while Fonvielle's con- 
sists in filtering through sand, pounded stones, gravel, end other inert animal 
substances, which is so different, that previous to this date it had been found 
impracticable to apply high pressure to such filters, the effect being inevitably 
to overturn the filtering bed and confound the materials with the liquid to be 
filtered ;—that this being the diffieulty, in this consisted the merits of the 
invention. M. Fonvielle had discovered the means of so retaining end com- 
pressing the materials, as to be able to apply high pressure, the sole agent 
- which can operate on great masses of water. In a word, filtration on a great 
scale is the principal object of Fonvielle’s patent. It was shown that the 
greatest effect of preceding methods was to filter five hectolitres ( 132 gal- 
Tons) per day, whereas it was proved that filters of the “ French Company," 
of the same capacity, would give in the same time fifteen hundred and two 
thousand galions, or even more. Hence the evidence of a-new idea— great 
and real invention. : 

But the patent of the Company proves its value by two other new and 
happy applications; the first is the facility of cleaning the filter, without 
unpacking it, by a simple play of opening stop cocks, continued for 5 or 6 
minutes only. This alone is enough to condemn every other filter which 
cannot, like those of the Company, clean themselves. The second is the hap- 
py use of the laws of hydraulic level, in raising the filtered water to a height 
nearly equal to tbat of the fountain head, a principle of the highest utility ia 
the domestic and other arts, while all other filters leave the water simply at 
their feet. 

The honourable testimony of the Academy of Sciences, evidenced by the 
report of Arago, was brought into view, and the advocate for the Company, 
at the conclusion, read another communication, addressed to the President 
from the same academician, containing some new developments of the scien- 
tific question, and treating this delicate and interesting subject in the enlight- 
ened manner, and with the energetic precision, which distinguish his pen. 
We cannot withhold the following extract from it :— 

“ [ will add a few words on the merits of the question. This will only be 
pursuing the task I have long imposed on myself, of defending the rights of 
inventore, dead or living, against imitators, copyists, and plagiaries—e task 
in which, to the great displeasure of the English, I have been allowed to 
restore to our countryman, Papin, the honour of the discovery of the steam 
engine, and of steam boats. 

“ When the law declares in general terma (en thése générale) that a patent 
shall never be granted for a simple idea, it goes perhaps beyond its own 

object; but lt thereby shows the complete separation which society ought to 
make between a theoretical and a practical machine. To transform an appa- 
ratus which works with difficulty, or scarcely works at all, into a powerful, 
common, economical machine, which, occasionally, changes completely the 
manufacturing aspect of a whole nation—nothing more is sometimes =~ 
than an apparently insignificant alteration, which, in the shops, might be 
designated by the simple term, ‘a turn of the hand.’ 

“The machine which we owe to the genius of Watt, includes no principle 
which is not seen in the much older machine of Neucomen, only the steam 
was no longer condensed in the body of the pump, but in a separate cylinder. 
What did Bramah add to the principles of Stevin and Pascal in the hydraulie 
press? Nothing, absolutely nothing! lie only modified the shape of the 
large piston, so as to render it completely tight and staunch. Watt and Bra- 
mah are none the less regarded es the principal and most skilful promoters of 
British industry. M. Fonvielle may have added to the results of his prede- 
cessors only his demonstration of the possibility of filtering under strong 
pressure through filters par excellence. composed of sand and pounded sand- 
stone; he may have only proved that the two materials in question can be so 
disposed as to maintain their situation under the action of rapid currents, and 
not to rg de with and be carried away with the fluid mass,—he is still an 
inventor: but he has dono more; he has found the means of cleaning the 
filter without dismounting it, without handling it. The two inventions united 
form a process whose efficiency is not contested, and which provide the means 
of filtering vast masses of water with very small machines. Nothing like this 
éxisted before. Never, for example, had the city of Paris saspectód the pos- 
sibility of filtering, on the spot, the wager of the public fountains. Now, our 
citizens are certain of acon seeing this valuable improvement realized. The 
only water not subjected to filtration will be that for washing the streets. 
Well! this might have been possible without any one having recently invented 
any thing! The able engineers of Paris, the hydraulic engineers of London, 
where the subject of filtering was not long since an object of parliamentary 
investigation, might have had in their eyc all the elements of a simple, elegant, 
economical solution of the problem, and yet no one has seized hold of it! 
Vain supposition! Snch pretensions cannot be supported, without opposing 
the most usefn! thing In the world—common sense itself. 

“The name of the engineer Thom of Greenock, has been cited in the me- 
moir of our adversaries. This name, which was parenthetically introduced 
into my report, did not prevent the cclebrated Mylne, engineer of the New 
River, the chief hydraulic establishment in London, from considering Fon- 
vielle’s a) tus as a good and useful invention. When lately Mr. Myine 
came to Paris with Mr. Curtis, President of the Bank of England, for the 
purpose of inquiring relative to a project for the distribution of water at each 
house, and on which oocasion the Municipal Council charged me with the 


preparation pf the account of charges, Mr. Mylne declared to m 
tended to apply to the * French Company,’ and purchase from th 
(0 their process of filtering.—— Kec. Soc. Polytech., Juillet, 18382 


CHBLSEA WATER-WORKS. 


Waren may with truth be called the blood of cities; the first introduction 
of it into London was by leaden pipes in 1236, in the reign of Henry LIL; it 
was brought from Tybourne. In 1285 was erected, in Westcheap, a great 
stone castellated cistern of lead called the Great Conduit. The Tun upon 
Cornhill was constructed in 1401. Perilous-pool, Muswell-hill, Hackney, 
St. Marylebone, and Ham -heath, were the sources from whence the 
supplies were derived ; new conduits were in the year 1546 erected in 
Lothbury and Coleman-street. “The brook of Tybourne (according to Pen. 
nant) furnished nine conduits for supplying the eity with water. Here the 
Lord Mayor bad a banqueting-howse, to which he and the Aldermen were 
accustomed to repair on horseback, attended by their ladies im wagons, and 
after viewing the conduit (query, if they tasted the water), returned to thé 
city, where they were magnificently entertained.” Thames water wis fre 
supplied to the houses of the citizens in 1582, by engines at London Bridge, 

e by Peter Maurice; the water was carried over the steeple of 5t. Mag- 
nus, and thence into the houses in Thames-street, New Fish-strest, and Grace- 
church-street, up to Cornhill, by the north corner of Leadenhall, thea the 
highest ground in the city. Here the water from the principal pipe rose into 
a standard, rushed out through four spouts, one ranning each way at every 
side. The chief conduits were at Leadenhall, Cripplegate, Paul’s-gate, Old 
Fish-street, Cripplegate, Oldboume, Fleet-bridge, and Aldgate. Stowe de- 
scribes that at Fleet-bridge as having the image of St. Christopher at the top, 
and lower down surrounded with angels, with sweet-sounding bells before 
them, whereupon, by means of an engine within the tower, they “dyven 
hours of the day and night, chymed suche a hymine as was appointed.” In 
West Smithfield was a pool, which, according to Burton, was called Horse- 
pool, and another in St. Giles’s, and divers fair wells aad springs, by which 
the city was served with sweet water. These conduits continued till they 
were destroyed by the fire of 1666. 

The vast improvement, by means of pipes conveying water to every bouwe, 
is but of comparatively modern date: to the ancients it was not in use, ai 
least only in the more splendid habitations of the rich. The larger kind of 
iron pipes called mains they hed not discovered the means to fabricate. 
Water was conveyed {to their cities by means of thoee gigantic squeducts, 
whose ruins are the admiration of posterity. That at Rome cafied Noo Amo, 
according to Frontibus and Strabo, was six miles and a-half in length, was 
formed of 1,000 arches. That called Aqua Martia was taken from the Tibe, 
and was 38 miles in length, and brought the water in a wandering coarse 
43 miles, part of it having a subterranean charnel. The nine earlier aque- 
ducts distributed into Rome 14,018 quinaria, which is equal to 28,000,000 
cubic feet, and when all the aqueducts were in operation the supply mod 
have exceeded 50,000,000, which, putting the population at 4,000,000, 13 
cubic feet would give above a hogshead and a-half of water to each inhab- 
tant. 

The first foundation of the Chelsea waterworks was by act of Parliamest 
passed in the year 1724. Two years afterwards the basin in the Green-park 
was constructed to supply Whitehall and part of Westminster. They also 
formed the reservoir in Hyde-park. At that time they possessed the mesas 
of supplying 10,000 houses, at a cheaper rate than the New River Company. 
In the year 1742 the extraordinary severity of the winter destroyed the works, 
and a new act was passed to increase their capital. In 1767 the daily supply 
raised by their works amounted to 1,740 tuns; it was shortly after in 
to 3,500; in 1809 it exceeded 6,500,! and it now may amount to 20,000 tuus. 

The more easily attainable any article of general necessity and consump- 
tion, the more fastidious in his choice becomes the consumer. The supply oí 
water to the metropolis in the past century was not only more scanty, but of 
a quality very much inferior even to what it was some years since; the in- 
habitants of third and fourth rate houses were then content to receive a mode- 
rate supply. The great convenience of which, and the amall item it made in 
the yearly expenditure, the saving of labour and of time it afforded, were 
found so beneficial, that ite quality was considered, or if it was, to find 
a remedy was supposed almost hopeless. In larger houses, quantity was the 
object considered, that for draught being otherwise and ia tht 
smaller tenements the convenience was unknown; but as enterprise and ors- 
petition became extended, it was necessary that not only the quantity, but 
the quality should be considered. To effect this object, many different pits 
have, therefore, been tried; many have failed, after enormous sums 
The means by which the Chelsea company have endeavoured to succeed has 
been by applying the principle of the filter om a scale of greater maguitude 
than has hitherto been attempted. 

It had always been the opinion of foreign chemists, that although water, 
in certain and moderate quantities, might by this means be brought to a grott 
degrec of purity, yct it would be found, if attempted to any great extent, that 
the earthy, limeous, and vegetable particles would be only held in solution, 
and the water would still continue to deposit whatever impurities it possessed, 
acquired from the source from whence derived ; also, that even if it geined t 
greater degree of purity from the process, yet that a surface of water 


In A quiescent state in a tank, shallow in compurisem to its extent, woud 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


341 


1830.) 
imbibe from the depositions of the atmosphere, earthy particles cient to 
counterbalance whatever good the filter might have effected. Tt had also 


been thought that the nature of the Thames water is such, from the variety 
of the deposits it receives in its course through the metropolis and its pre- 
cincts, that no process would prove sufficiently effective to give it that degree 
of parity spring water possesses; and that although the water of the Thames 
has the property of purifying itself, and will afterwards remain in that state 
longer than almost any other, and for that reason is always preferred by sea- 
going ships, also for many other purposes, among which may be mentioned 
that none other is found to be of equal value in porter breweries; yet, that as 
the process which goes on by the ehemistry of nature in the closed tank, or 
in the cask in the hold of the ship, requires time for its operations, and the 
constant and speedy supply necessary for daily use not allowing this, so pecu- 
liar & property could not be brought into action. It was the constant com- 
plaint that the water received into the reservoir of houses was both nauseous 
to the taste, unwholesome to the constitution, and hardly fit for domestic 
; the fact was, that being in a state of chemical action during its 
state of transition, it could not, by possibility, be otherwise. It may be 
thought that, submit river water to whatever process you may, you can never 
render it as pure as that procured immediately from the spring. This to a 
certain extent may be true; yet, as all springs must partake of the nature of 
the soils through which they pass, they will all more or less be found to pos- 
sess different quantities, and they will all, without exception, acquire that 
property called “ hardness.” In such a state the element loses some of its 
most wholesome and nutritive properties, and plants and flowers watered im- 
mediately from a spring, especially if that spring is covered, are seldom found 
to thrive, and are frequently destroyed; you will often find gardeners filling 
a reservoir for futare use, thus giving themselves double labour, the beneficial 
effects of which they find in the improved state of their plants, although not 
always aware ef the cause. Nothing but exposure to the light and air will 
deprive water of that pernicious quality. The Thames, flowing 
through a tract of country destitute of minerals, can only receive into its 
composition those bodies which form the nature of the soil through whieh it 
passes; and although there are other rivers, such as the Neva and the Volga, 
which are more translucent, and are found to make less deposit, they are not 
more wholesome nor do they possess its peonllar properties, When it enters 
the bounds of the metropolis, the adulteration which it receives unfits it for 
domestic use, but as that adulteration is immediate, the deleterious particles 
it receives have not sufficient time afforded y to amalgamate them- 
selves with its other component parts, and by immediately submitting it to 
the of a mechanical filter, its purity becomes restored withont its 
parting from those beneficial properties which as a running stream it has 
acquired. The attempt, therefore, of obtaining water for the capital of greater 
urity than the Thames, by seeking the source of supply from any spring or 
rivulet a few miles distant, is a work of supererogation, and will not, and has 
not, been found to answer; the before-mentioned causes will continue to 
operate. That water will be found the best whose exposure to the air has 
been longest, and whose state of motion has been greatest. We do not mean 
to say that there are not limite to this; but it always has been found, without 
there are natural and local causes to prevent it, that such is the case, provided 
always the impurities it contracts in the immediate vicinity of its oonsump- 
tion are removed. We proceed to show how that object has been attempted 
to be attained, and we think effected. There is also another cause, which, 
to a much greater extent than is commonly supposed, must render harmless 
whatever bad effects the immense drains and sewers which open into the 
Thames from the metropolis would otherwise create—that is, the action of 
the tide; the river in ita fall to the sea, from its declination carries down with 
it all the impurities it has collected in its course; it leaves none behind—that 
it does not is clear; ita depth for ages has neither increased nor decreased, 
and did not artificial and local causes operate, it would be as pure near its 
mouth as at its source; for in the same proportion as its stream would beeome 
turbid from all it had received in its way, so the width it acquires as it ap- 
proaches ite embouchere counteracts and nullifies the effect. Now the tide, 
acting against the current, carries back.but a smal! portion of the deposit it 
has brought into the sea, the saline particles of which, mixing with the waters 
of the river, in a great measure neutralizes the effect of whatever impurities 
it may have received. 
In the beginning of the year 1810 the Chelsea Waterworks were removed 
from the original site, at the east end of the cut made from the river, which 
now forms the Belgrave-basin, to the bank of the Thames, nearly opposite 
the Red-house, Battersea. The ground which they occupy is about six acres 
and a-half. The supply of water from the river was, till the late improve- 
ments, received into the mains from a building called a Dolphin, which stood 
abont 50 feet from the bank. This was fabricated of brick, till within about 
eight feet of the surface of the stream at low-water mark; above it was s 
structure of iron, pierced in holes in every direction, through which the ele- 
ment flowed, and which, by preventing any large or foreign body from pass- 
ing, to a certain extent supplied the purpose of a filter. A little higher, near 
the Ranelagh-basin, was the mouth of a large sewer; and thus this contrivance 
eoald not by any possibility have been of much use in purifying the supply. 
This building has been removed, and the main pipes are now laid across the 
bottom of the bed of the river to the Surrey side, from whence they receive 
their supply, and whieh, from having nothing but a few land-drains openin 
into it for some miles, is in a great degree free from those objections M hic 
the densely populated state of the northern side was the ocession, The water 


then being received from the mains into the first reservoir, which is 100 feet 
in length by 70 in breadth, and ten feet deep, then enters a basin lined with 
stone and brick, from which it is forced up into the southern reservoir, 300 
feet in length, by 160 in breadth, and the northern one, 540 by 140 feet. 
Both these reservoirs are lined throughout with what is called bricon edge 
paving, and being located at a considerable elevation above the fiftering beds, 
the water flows from them into the filters, of which there are two—the 
southern one 240 feet by 180,«nd the northern 351 in length by 180 in 
breadth, the latter being placed at a greater elevation than the other. Having 
passed through both of these, it is slowly received Into &n open culvert imme- 
dlately from them, of about 15 feet in depth, and from thence being taken 
into the mains, some of which pass under, and are affixed to the bridge over 
the Belgrave canal, then supplies the district. The formation of these filter- 
ing beds, and the g1eat scale on which they are constructed, is curious. The 
sides are elevated about 12 feet above the level of the ground, strongly em- 
banked, and covered with turf; the bottom is formed of clay, which is 18 
inches in depth. Upon this are placed, upon the northern 9, and in the 
southern 11, brick tunnels, which extend from one end of the bed to the 
other, each three feet in diameter, and two bricks in thickness, and so con- 
strncted that every other brick is left out, and the water has a free passage 
through them. They are then surrounded on all sides, and covered to the 
height of 24 inches with gravel stones; above this is a layer of six inches of 
a shelly concrete, and upon that a bed of coarse sand, upon which is another 
of fine sand. These two beds may be about five feet in depth. Between the 
tunnels placed on the sand are wooden troughs, three feet in length by six 
inches in width, and three deep, at about ten feet distance from each other. 
The use of these—and it is most ingenious—is to prevent the water from 
washing the sand into holes when it is admitted into the filter. The deposit 
whieh the water makes on the surface of the sand {s easily removed, and re- 
quires the sand, with which it becomes mixed to the depth of two or three 
inches, to be raked off once in three weeks or a month, which is done in a 
few hours, the intervals of femoval depending, to a certain extent, on the 
action of the wind and tide. A steam-engine of 120 horse power raises the 
water, to the amount of 3,500 gallons a minute, or upwards of 5,000,000 
gallons in the course of the day. The expense, we understand, has exceeded 
the sum of 60,0001.— Times 
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Draining or LAND sy Stream Powar.—The drainage of land by steam 
power has been extensively adopted in the fens of Lincolnshire, Cambridge- 
shire, and Bedfordshire, and with immense advantage. A steam-engine of 
10 horse power has been found sufficient to drain a district agmprising 1,000 
sores of land, and the water can always be kept down to any given distance 
below the plants. If rain fall in excess, the water is thrown off by the en- 
gine; if the weather is dry, the sluices can be opened, and water let in from 
the river. The engines are required to work four months out of the twelve, 
at intervals varying with the season, where the districte are large ; the expense 
of drainage by steam power is about 2s. 6d. per acre. The first oost of the 
work varies with the different nature of the substrata, but generally it amounts 
to 20s. per acre for the machinery and buildings. An engine of 40 horse 
power, and scool.wheel for draining, and requisite buildings, costs about 
4,0004 and is capable of draining 4,000 acres of land. In many places in the 
fens, land has been purchased at from 10/. to 20/. per acre, whiph has been 
so much improved by drainage as to be worth 607. to 70/. acre. The fol- 
lowing list shews the number of steam-engines employed for this purpose in 
England:—Deeping Fen, near Spalding, Lincolnshire, containing 25,000 
acres, is drained by two engines of 80 and 60 horse power. March West Fen, 
in Cambridgeshire, containing 3,600 acres, by one engine of 40 horse power. 
Misserton Moss, with Everton and Graingley Carrs, containing about 6,000 
acres, effectually drained by one engine of 40 horse power. Littleport Fen, 
near Ely, about 28,000 acres, drained by two steam-engines of 30 or 40 horse 
power each. Before steam was used there were 75 wind engines in this dis- 
trict, a few of which are still retained. Middle Fen, near Soham, Cambridge- 
shire, about 7,000 acres, drained by an engine of 60 horse power. Water- 
beach Level, between Ely and Cambridgeshire, containing 5,000 acres, by a 
steam-engine of 60 horse power. Magdalen Fen, near Lynn, in Norfolk, 
contains upwards of 4,000 acres, and is completely drained by a steam-engine 
of 40 horse-power. March Fen district, Cambridge, of 2,700 acres, is kept 
in the finest possible state of drainage by a 30 horse powa engine. Feltwell 
Fen, near Brandon, 2,400 acres, by an engine of 20 horse power. Soham 
Mere, Cambridgeshire, formerly (as its name implies) a lske of 1,600 acres, 
drained by a 40 horse-power engine, the lift at this place being very great.— 
Lincoln paper. 

In the first volume of our Journal, p. 98, will be found a very interesting 
paper on the sbove subject, accompanied by drawings of the water-wheel.— 
Ep. C. E. & A. JOURNAL. 


THE IRON TRADE. 


The following paper, “ On the state and prospects of the tron trade in 
Scotland and South Wales, in May, 1839,” was read before the Liverpool 
Polytechnic Society, on the 13th June, by Josgeu. Jounson, Esq., Iron mer- 
chant, 

Tho vast and increasing importance of the iron trade to this country must 
be so apparent to the most indifferent observer, that 1 feel fully persuaded I 
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need offer no apology to you for intruding upon your notice the consideration 
of a subject that appears, at first sight, so completely without the legitimate 
sphere of the objects for the promotion of which this society was established. 
The daily increasing magnitude of this branch of British industry is surpris- 
ingly great; but to enable you to obtain a clear view of its rapid extension, I 
have extracted from Dr. Ure’s valuable “ Dictionary of Arts, Manufactures, 
and Mines,” the following sketch of its progression from 1740 to 1826. The 
Doctor observes, p. 687, that, “ Till 1740, the smelting of iron ore in Eng- 
land was executed entirely with wood charcoal, and ores employed were 
principally brown and red hematites. Earthy iron ores were also smelted ; 
but it does not appear that the clay ironstones of the coal basins were then 
used, though they constitute almost the sole smelting material of the present 
day. At that era there were fifty-nine blast furnaces, whose annual product 
was 17,350 tons of cast-iron—that is for each furnace, 294 tons per annum, 
and 5} tons per week. By the year 1788 several attempts had been made to 
reduce iron ore with coked coal; and there remained only twenty-four char- 
coal blast furnaces, which produced altogether 13,000 tons of cast-iron in the 
year, being at the rate of 546 tons for each per annum, or nearly 11 tons per 
week. This remarkable increase of 11 tons for 5j was due chiefly to the 
substitution of cylinder blowing machines, worked with pistons, for the com- 
mon wooden bellows. 

** Already fifty-three blast-furnaces, fired with coke, were in activity, which 
furnished in toto 48,800 tons of iron in a year, and which raises the annual 
product of each furnace to 907 tons, and the weekly product to about 174 
tons. The quantity of cast-iron produced that year (1788) by means of coal 
was 48,800 tons, and that by wood charcoal was 13,100, constituting s total 
quantity of 61,900. 

“ In 1796, the wood charcoal process was almost entirely given up, when 
the returns of the iron-trade, made by desire of Mr. Pitt, for establishing 
taxes on the manufacture, afforded the following results :—121 blast-furnaces, 
furnishing in the whole per annum 124,879 tons, giving an average amount 
of each furnace of 1032 tons. = 

“ In 1802 Great Britain possessed 168 blast-furnaces, yielding a product 
of about 170,000 tons, and this product amounted, in 1806, to 250,000 tons, 
derived from 227 coke furnaces, of which only 159 were in activity at once. 

* [n 1820 the make of iron had risen to 400,000 tons, and in 1826 to about 
600,000 tons. * 

“From 1823 to 1839 the iron-trade saw many fluctuations. The price of 
forge pig-iron varying from 21. 10s. to 107. per ton at the works. But the 
make of this country was still increasing, and, in 1838, I believe it reached 
to upwards of 1,000,000 tons.” 

For many igferesting particulars connected with the iron-trade of the 
United Kingdom, and particularly for a detailed account of the introduction 
of the heated air-blast, by Mr. Neilson, of Glasgow, I must refer youto the 
excellent work from which I have made the foregoing extracts. 

The introduction of the hot-blast formed quite & new erain the iron trade, 
and the consequent incresse of produce of iron, particularly in Scotland, 
where this inventiou was first applicd, has been incredibly great, and is still 
progressing. I have been very kindly furnished by a friend, who is intimately 
connected with the Scotch iron trade, with a list of all the furnaces now in 
operation in Scotland, the number out of blast, the number erecting, and 
about to be erected; I have every confidence in the accuracy of my friend’s 
information, and have no doubt but that the correctness of the list may be 
relied upon. This list shows that there are in Scotland fifty furnaces in blast, 
five out, seven building, and twenty-six contemplated. With the permission 
of the meeting, I will read over the names of the works, and their respective 
owners. 


Names ot In Out of Build- Contem- 
Works. Owners. Blast. Blast. ing. plated. 
Clyde...... James Dunlop...... 4&...... secs T ess. 4 
Calder .... W. Dixon and Co... 6 ...... PL PTT 
Carron .... Carron Company .. . Te 


Muirkirk .. Muirkirk Iron Co... 
Devon .... Devon Iron Co. .... 
Shotts .... Shott's Iron Co..... 
Monkland .. Monkland Iron Co.. 
Gartsherrie.. W. Baird and Co. .. 
Dundyvan .. Dunlop and Co... .. 
Summerlee.. Wilsons and Co.... 
Castle-hill... Shott's Iron Co... .. 
Bona ...... Bonalron Co. .... 
Govan...... W. Dixon, Esq... .. 
Wilsontown.. W. Dixon, Esq... .. 
Coltness.... Mr. Holdsworth .. 
Omoa ...... W. Young ........ 
Cambroe .. Alison and Co. .... 
Galston .... M'Callam and Co... 
Blair ...... Mr. J. M‘Donald ,. 
Housle .... Mr. Galloway...... 
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Supposing the whole of these furnaces to be in full activity by the end of 
the year 1842, and giving the average produce of eighty tons per week to 
each furnace, we shall have Scotland alone producing upwards of 360,000 
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tons of cairon per year, nearly equalling the make of the United Kingdom 
twenty y ago. Sixty-five out of eighty-seven furnaces I have enumerated, 
are situated in or about the Monklands, to the south and south-east of Glas- 
gow, and distant from that city seven to ten miles. The works in tbat dis- 
trict have the command of the blackband ironstone, the possession of which 
my informant states to be so great an advantage, that without it, the trade 
would not bo worth following. The furnaces in the Monklands, by ming 
this combustible blenkband ironstone, may average 100 tons in seven day 
each, but those which have not this material, do not vield nearly so large a 
quantity. Therefore, bearing in mind that the Presbyterians stop their fur- 
naces one shift, or nearly twelve hours on each Sunday, we may safely pat 
down the average yield of the furnaces in Scotland at eighty tons per week esch. 

Three of the largest makers of iron in Scotland are directing their attention 
to the manufacture of bar-iron, and with every prospect of most complete 
success. The Monkland Iron Company are erecting mills and forges capable 
of making 230 tons malleable iron per week. Dunlop, Wilson, and Co., of 
Dundyvan, are making preparations to enable them, when in fal! operation, 
to make 300 tons of bars, &c., weekly, and they will be partially at work is 
two months. William Dixon, Esq., of Govan Iron Works, has now ready for 
immediate working, capabilities for producing 200 tons of malleable iron per 
week. His mills and forges are on the outskirts of Glasgow, and are koom 
as the Glasgow Iron Works, at the Town Head. 

The Muirkirk Iron Company have five puddling furnaces, rolling mill, &c. 
but they are not making more than about twenty tons of bars weekly. 

This statement comprises the present, and so far as is known, the prospec- 
tive operations in the malleable iron trade in Scotland, with the exception 
of two smal! forges, the Lancefield and the Gartness, where they puddle a 


comparatively trifling waste of 20 lbs. in a charge of 4 cwt. 2 qr 
quality of the iron d found to be at least equal to any made with cold sir, 
Indeed, many thousand tons of Scotch cast-iron have been purchased fron 
time to time by the iron masters of South Wales to mix with their om 
country metal in their puddling furnaces, thus affording unquestionable proof 
of its fitness for conversion into malleable iron. I have no doubt that we 
may speedily receive extensive supplies of bar-iron from Scotland, such uw 
have hitherto received principally from South Wales and Staffordshire. 

I must now ask your indulgent attention for a little while longer, and re- 
quest the favour of your company on a very interesting tour through the 
mineral districts of the counties of Gloucester, Monmouth, and Glamorga. 
I class the iron works of the Forest of Dean with those of South Wales, ts 
well from their proximity to the latter, as from the cireumstances of their 
being worked by those eminent South Wales iron masters, Mourns. Guest, 
Lewis, and Co., and W. Crawshay and Sons. At the “ Cinderford” works 
there are four furnaces, three in blast, and one out, producing on an average 
from 100 to 120 tons each of excellent forge pig-iron weekly. As the 
* Sewdley " works there are two furnaces, one in and one out of blast, pro- 
ducing abont ninety tons of iron per week ; and at the Park-end works there 
are two furnaces, one in blast, and the other out, making about eighty tou 

week. E 

P rhe differences in the produce of furnaces may be accounted for in a variety 
of ways; some are larger than others, some have superior blowing engines, 
and others may be under better management. The furnaces I have named 
are all that are on the Forest of Deag; but large quantities of iron ore av 
raised here, and are sent, as well as the iron, to different works in Soath 
Wales and Staffordshire. The shipments are made at a wharf a little beov 
Newnham. 

Leaving the forest, we will proceed to Newport. Here you will find a 
most excellent river navigation—the Usk, and at al! seasons of the year may 
be seen numbers of vessels, of various tonnage, waiting to receive the 
mineral produce of Monmouthshire, in the shapes of coal and iron. _ Having 
viewed the port, and noted all its facilities for shipment, and especially te 
magnificent dock now constructing for affording to the shipping inerensed 
conveniences, we will, if you please, proceed to the interior of the county, 
and notice the various works in the order in which we reach them. 

The first works we arrive at are those of Capel Hanbury Leigh, Esq., mar 
Pontypool, and are called the Pontypoo! Iron Works. Here yoa will fod 
three furnaces in blast, and one out; two blown with cold air, and ose vi 
hot. There are not any furnaces erecting, or about to be erected here. The 
make of these three furnaces is about 300 tons per week. The hobair pip 
are sold chiefly for foundry purposes, and the cold.air iron is esed by Mr, 
Leigh, for tin-plates, of which he has been fora long time past a very eminett 
maker. The yield of the ironstone at these works is about $0 per cent.: bt 
Mr. Leigh imports large quantities of the richer ores from ae 
Cornwall, for the improvement of the quality of his fron. 
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A little further up the valley we reach the works of the Pentwyn and 
Golynos Iron Company, where you will find five furnaces all in blast, and one 
about to be erected; three are blown with bot-air, and two with cold. The 
produce of the five furnaces is about 450 tons per week. They have just 
completed first-rate forges and rolling mills, calculated to make 350 tons of 
bar and other malleable iron per week. About a mile above these works, 
you find those of the British Iron Company, at Abersychan. Here are four 
farnaces in blast, all blown with cold air, and two out of blast. The four 
make about 380 tons of pig-iron per week, from which they make about 270 
tons of malleable iron, and the remainder is made into castings, &c. 

We next arrive at the Varteg Iron Company's works, where you will find 
five furnaces all in blast, four blown with hot, and one with cold air. They 
produce about 350 tons of pig-iron per week, from which they make about 
160 tons of bars and rails, about twenty tons of castings for engine uses, &c., 
and the remainder is sold for foundry purposes. 

Pursuing our course for two miles further up this valley, we arrive at the 
works of the Blaenavon Iron Company, where we find five furnaces all in 
blast, blown with cold air, and six others erecting. This mineral property, I 
am told, is one of the best and most valuable in the county of Monmouth, 
and these works have been long distinguished for the superior strength, and 
general excellence of their iron. These five furnaces produce about 400 tons 
of cast-iron per week, about one-half of which is refined, and part of it made 
into cable iron, and the remainder is sold for tin-plates and foundry work. 
This company arc erecting extensive forges and rolling mills, and will, in a 
few years, contribute largely to the supply of bar-iron and rails. 

We have now arrived at at the extremity of the first valley, and, crossing 
the mountain, we will descend to Abergavenny. The rolling-mills on the 
left-hand side are those of the Garndyrris Iron Company, and have been 
worked for many years by the late firm of Messrs. Ilills and Wheely. They 
are now united to the Blaenavon Iron Works, and are carried on by thesame 
company. 

By the tíme we have reached Abergavenny, I strongly suspect that you will 
feel disposed to enjoy the comforts of a good dinner, an evening walk in that 
most delightful country, and a refreshing sleep, for all of which gratifications 
you will here find the most ample provision. i 

Next morning, after the usual and very necessary preliminaries, we resume 
our tour, and in about five miles we reach the works of the Clydach Iron 
Company, at Llanelly. Here are four furnaces at work, and all blown with 
cold air. They produce about 320 tons of pig-iron per week, from which 
they make about 230 tons of bars, &c., and the remainder is run into castings 
and ballast iron. 

The Nant-y-glo Works are the next we arrive at, situated, as their name 
imports, in the Valley of Coal. Here, some years ago, was expended upwards 
of 50,0001. in attempts to establish a profitable iron work, but without suc- 
cess; and not until the property was purchascd by the present talented and 
enterprising proprietors, Messrs. Joseph and Crawshay Bailey, (vas any re- 
muneration realised. These works now rank amongst the very first class. 
Messrs. Bailey have, within the last few years, purchased the Beaufort Iron 
Works. At the two establishments they have fourteen furnaces in blast, ten 
blown with cold &nd four with hot-air, and I am informed that they intend 
erecting four others very soon. Their make of pig-iron is from 1200 to 1300 
tons per week, from which they make about 750 tons bars, rails, and rods, 
and the remainder is sold for foundry purposes. 

Near the Nant-y-glo works, and situated in the same valley, are the Coal- 
brook Vale Company's works, consisting of three furnaces, all blown with 
cold air, and another is about to be erected. The make of the three furnaces 
is 160 to 180 tons of cast-iron per week, all of which they make into castings, 
or dispose of for that purpose. 

A mile lower down this valley you reach the Blaina and Cwm Celyn Iron 
Company's iron works. These two properties have recently been purchased 
by a joint-stock company, and promise well for their proprietors. Messrs. 
Russell and Browns, the former proprietors, are the managing directors. At 
Blaina they have two furnaces in blast, and one about to be erected, all blown 
with cold air. They yield about 120 tons of pig-iron per week, which is 
nearly all made into castings on the spot. At Cwm Celyn they are building 
four furnaces, the entire produce of which is to be made into malleable iron. 

We have now finished our inspection of the works in the second vallcy, and 
will proceed to the third, which is called Ebbw Vale, from the river Ebbw 
flowing through it. 

The first works we reach are the Beaufort, which I have already informed 
you, belong to Messrs. Bailey, and their produce I have included in the return 
for Nant-y-glo. 

Proceeding onwards, we arrive at the Ebbw Vale works, the property of 
Messrs. Harfords, Davies, and Co., who are also the owners of the Sirhowey 
iron works, situated in the next valley. At Ebbw Vale they have three fur- 
naces in operation, and are building a fourth. They blow one furnace with 
hot, and two with cold air. These furnaces are very productive, yielding 100 
tons per week each. At Sirhowey, they have four furnaces in blast, and one 
undergoing repairs; two are blown with hot, and two with cold-air. These 
furnaces also make about 100 tons per week each, so that at the two works 
they make about 700 tons of cast-iron weekly; the whole of which is cou- 
verted into bars, rails and rods. Their make of malleable iron is from 600 
to 630 tona per week. 

One mile lower down the Ebbw Vale, you will find the Victoria Iron 
Works, recently established under the able superintendence of Roger Hop- 


kins, Esq. These works belong to the Monmouthshire Iron and Coal Com- 
pany. Only one furnace is yet at work, but another is ready to be blown in, 
and they are erecting two others. They have just commenced the manufac- 
ture of bar-iron. 1 have been informed that they iutend building ten addi- 
tional furnaces lower down the valley, near to Abercarne. When in full 
operation, they calculate on making 1000 tous of wrought or malleable iron 
per week ; but this expectation will probably require a few years for its ac- 
complishment. 

Having seen all the works in the third valley, we proceed to the fourth, 
and we here find, first, the Sirhowey works, to which I have already alluded, 
and next to these, the works of the Tredegar Iron Company. At Tredegar, 
they have five furnaces in operation, all blown with cold air; they are build- 
iug two others, and contemplate the erection of two more, making nine alto- 
gether. They now produce 400 to 450 tons cast-iron weekly, which is nearly 
al] made into bars, rails, and rods; of these they make about 330 tons per 
week. 

We must now travel on to the fifth valley, in which we find only the Rhym- 
ney and Bute Iron Works, belonging to the joint-stock company of that 
name. This is a very extensive and most valuable mineral property, and 
these works bid fair very soon to rival the largest establishment in South 
Wales. They have now six furnaces in blast, two blown with hot, and four 
with cold-air; and they are building four others. They make about 550 tons 
pig-iron per week, from which they produce 450 to 480 tons malleable iron 
in the same period of time. 

The whole of the works we have visited since we left Newport, send tbeir 
iron to that port for shipment, and it is conveyed chiefly down tramroads by 
locomotive-engines, and by canals. 

We must now take a stretch or five or six miles to the westward, and this 
will bring us to the hitherto unrivalled establishment of Sir John Guest, 
Lewis, and Co., at Dowlais. Here you will fiud fifteen furnaces in full acti- 
vity, and fonr others building. I find that I have omitted to note how many 
were blown with hot, and how many with cold air, but if my memory serves 
me correctly, I think five with the formcr, and ten with the latter. These 
fifteen furnaces make on an average 1350 tons of pig-iron per week, nearly 
the whole of which is converted into malleable iron, say about 1000 tons 
bars, rails, and rods per week. At this establishment they employ upwards 
of 4000 hands. 

The next works we reach are those of the Pen-y-darran Iron Company. 
They have six furnaces in blast, and one out, making about 400 to 500 tons 
cast-iron per week, and they convert nearly the whole of it into malleable 
iron, of which they produce about 400 tons per week. I believe the whole 
of these furnaces are blown with cold air. 

We have now, gentlemen, performed a very good day's work, and I am 
sure you will heartily join me in a proposal to take up our quarters for the 
night at the Castle Hotel, at Merthyr Tydvil, where I give you my word that 
you may make yourselves comfortable, if you choose. You must take care 
to muster for breakfast at cight o’clock to-morrow morning, and at nine we 
will go to see Mr. Crawshay, who is a very early man of business, 

The preparations of the morning over, and our arrival having been an- 
nounced at the Cyfarthfa office, we will now on our way to Cyfarhtfa see the 
Iron Works, belonging to Messrs. Crawshay and Sons, and shall no doubt be 
willingly accompanied by Mr. Williams, their talented engineer. These 
works are in my opinion the neatest and best arranged in all South Wales, 
and Mr. Williams I am sure will have pleasure in showing you the whole of 
the machinery. Amongst other interesting objects for your attention, you 
may here see tbe largest pump I ever heard of. The diameter of the working 
barrel is six feet, and the length of the lift in the barrel is four fcet. It 
pumps up the whole of the river Taff, and the water, after turning all the 
wheels about the gvorks, is discharged into the bed of the river. This may 
appear, at first view, an expensive way of obtaining power; but experience 
shows that it is cheaper than erecting a number of small engines, or trans- 
mitting power through complicated machinery. Besides the Cyfarthfa, 
Messrs. Crawshay have the Hirwain works, which are situated about some 
six miles from Merthyr. At the two establishments there are in the whole 
fourteen blast furnaces, twelve at work, all blown with cold air, and two in- 
operative. They make about 900 tons of cast-iron per week, and the greatest 
part of it is made into malleable iron, of which they produce 600 to 650 tons 

r week. 

We next visit the Plymonth Iron Works, belonging to Messrs. Richard 
and Anthony Hill. Here are seven furnaces, all in blast, and all blown with 
cold air, making 700 tons of cast-iron per week on an average, and from 
which they make about 600 tons into bars, &c. weckly. 

About six miles from Merthyr, over a mountain, are situated the works of 
the Aberdare Iron Company. They have six furnaces in blast, two blown 
with hot, and four with cold air, producing 350 to 400 tons cast-iron per 
week. They make about 220 tons bar-iron per week, and the remainder of 
their produce is disposed of for foundry purposes. . 

At the Pentyrch Iron Works, near Cardiff, there are two furnaces in blast, 
blown with cold air, and making about 150 tons cast-iron weekly. 

The whole of the iron made at the seven last-uamed works is shipped at 
Cardiff, where a very commodions dock has recently been constructed by the 

is of Bute, under the superintendence of William Cubitt, Esq., F.R.S., 
C.E., for the better accommodation of vessels entering that port. 

The statistical information I promised to obtain, 1 found I should have 

great difficulty in procuring * — * — * I am compelled to offer 
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you on these subjects the opinion of an excellent. friend of mine, who has 


ample means of fonning a tolerably correct estimate. Wis remarks are very 
general, and as such I offer them. Ile says, “ To make 1000 tons of bar- 
iron weekly, requires about 4000 persons of every description, but I cannot 
give you the proportionate numbers to each process. The rates of wages for 
men range from 12s. to 60s., for women 6s. to 10s., and fur boys 7s. to 11s. 
per week.” * * 

There is another branch of statistics of the iron trade on which I felt 
desirous of affording you some information, and in obtaining this 1 have been 
somewhat more successful, though it was not procured without very great 
difficulty—I mean the proportions of the matcrials used in each process, and 
the waste of the iron. lam glad to say that 1 can inform you on these most 
important points with the utmost exactness. Fifteen furnaces, averaging 
ninety tons each per weck, will produce 1350 tons of cast-iron with a con- 
sumption of 50 ewt. of coal per ton of iron, inclusive of caleining—say 3375 
tons of coal to furnaces and calcining, and to the blowing engines 10 ewt. of 
coal per ton of iron, or 675 tons. If the furnaces make 1350 tons of cast- 
iron, 100 tons may be deducted for ballast iron. Then refining 1250 tons, at 
22cwt. 1 qr. of pig to the ton of refined iron, will produce 1110 tons refined 
metal with a consumption of 9 ewt. per ton, or about 500 tons of coal weekly 
for the refineries. 1110 tons refined metal will yield of puddled iron, at 21 
ewt. per ton of the metal, and 18 cwt. of coal per ton of iron, 1045 tons 
with 940 tons of coal; and then the roling-mills, at 22} ewt. of puddled 
iron and 20 ewt. of coal per ton, will produce 915 tons of merchant bars, 
or what is called No. 2 iron, with a consumption of 915 tons of coal. * * 

Within the last three years, Mr. George Cranc, of the Yniscedwyn iron 
works, has discovered, that by using heated air, he can melt iron ores with 
the anthracite coal. When I was last in South Wales, I visited Mr. Crane, 
at his works, near Swausea, in order that 1 might see and judge for myself 
of the merits of this discovery. To enable you to form some idea of its 
value and national importance, I need only inform you that it has added to 
the available resourccs of this kingdom, for the purposes of its iron trade, a 
district sixty to seventy miles long, by six to eight miles broad, abounding 
with the anthracite or carbon coal, lime, and ironstone; and, further, that 
it has already trebled the value of this extensive mineral property. * * * 

Mr. Crane has yet only one small cupola furnace, in which he uses an- 
thracite exelusively ; for firing the other two, he uses, as I have before 
remarked, three-fourths bituminous, and one-fourth antliracit^ coal; and by 
ung anthrzeite in this comparatively small proportion, be effects a saving 
of 12s. to Ms, per.ton in the cost of making iron, and very materially im- 
proves its quality, His furnaces also yield a better produce, in proportions of 
35 to 50 percent. His small cupola furnace No. 2, from which, when using 
eoid air and coke, he could obtain only twenty to twenty-two tons of cast- 
iron per week, by being fired with anthracite coal alone, anil blown with 
hot nir, has produced, on an average of many months, thirty-five tons per 
week, and the larger furnaces, in which he uses the proportions I have before 
stated, have inereased, the No. 1, from thirty-four to thirty-five tons up 
to forty-five to forty-nine tons; and the No. 3, froin fifty to fifty-five up to 
sixty-five to eighty tons per week. All his furnaces are very small, and his 
blowing machinery not so good as it ought to he, hence his very limited 
produce. 

The quality of this iron is very highly spoken—Mr. Crane has reecived 
assurances from several partics who had used it for various purposes, that, 
“ for bars it had given great satisfaction ;” “for foundry work it was admi- 
rable ;" that, “in re-melting, it was foumd very fluid, and at the same time 
very strong"—a union of qualities most desirable, but rarely to be met 
with. 

With respect to the economy of this new process, Mr. Crane has, on the 
average of several months, produced the ton of cast-iron with the before- 
unheard-of small quantity of 27 ewt. of coal, and he entertains the greatest 
confidence that he will be able to reduce the quantity still further, say to 22 
ewt. Iis main bed of anthracite coal is cightcen feet thick. I produce a 
sample of it as obtained from the mine. 

The maturing of this most important plan has eost Mr. Crane much time, 
and money, and anxiety, and it is to hoped that he will be most amply re- 
paid for his valuable services. 

This new feature in the iron trade soon attracted the attention of capi- 
talists, both here and in London; and the counties of Pembroke, Carmar- 
then, and the western part of Glamorgan, give fair promise soon, at lcast 
to rival Monmouthshire and the eastern part of Glamorgan, in the manufac- 
ture of iron. I will first enumerate the works already in operation in the 
Swansea aud Neath districts, and then inform vou of the extent to which 
new establishments are being erected and others contemplated. 

The Maesteg iron works are worked by Messrs. Robert Smith and Co., 
with bituminous coal and hot air; they have two furnaces at work, pro- 
ducing from 180 to 200 tons per week of cast-iron. A part of this they 
make into malleable iron, but I am not aware of the exact quantity—per- 
haps, about sixty to seventy tons per week. 

The make of Mr. Crane, at the Yniscedwyn iron works, I have already 
acquainted you with. 

The Neath Abbey Iron Company have two furnaces in blast, blown with 
heated air, and fired with three-fourths bituminous, and one-fourth anthra- 
cite coal. They make about 160 tons of cast-iron per weck, the chief part 
of which is ‘nade into castings on the spot, for their very extensive engineer- 
ing establishinent, 
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The Millbrook Iron Company have two furnaces in blast, producing about 
forty tons per week, blown with cold air. : 

The works crecting in the anthracite district are the Venallt, in the vale 
of Neath, and belonging to our enterprising townsmen, Messrs. Jevons and 
the Messrs. Arthur, of Neath. They are carried on under the firm of Je- 
vons, Arthur, Wood, and Co. They are building two furnaces, and hope to 
be in blast by the end of the year. They have a very abundant supply of 
both kinds of coal and ironstone. 

The Ystal-y-fera works, ncar Swansea, are also being erected by a Liver- 
pool company, at the head of which stands our spirited and excellent fellow- 
townsman, Sir Thomas Brancker. This company is building four furnaces, 
and I am told that they intend building four more. Their fuel is all of the 
anthracite kind. ; 

The Cambrian Iron Company are erecting four furnaces near Pile, on bi- 
tuminous coal, and I have been informed, intend building four furnaces in 
the anthracite district. 

Messrs. Mellins and Co. have one furnace near Pile. 

The Gwendrath is a new work about to be established by a London com- 
pany near Swansea, but I could not ascertain the extent to which they intend 
going. Mr. Crane informed me that he knew of twelve to fourteen new 
iron works, of from two to eight furnaces each, erecting, and about to be 
erected, in the anthracite district, the existence of which will be solely at- 
tributable to his invaluable discovery. 

The aggregate number of furnaces in blast in South Wales we have found 
to be 122; out of blast, 7; building, 31; and contemplated, 91; and, al- 
lowing for the twelve works that Mr- Crane alludes to, as being likely to be 
erected soon, only five furnaces each, or sixty in all, we thus find that 
bably within the next five years the number of furnaces in South Wales will 
be doubled, and number 244. Allowing an average produce of cighty tons 
per week for each furnace, we have the astounding quautity of 1,015,010, 
or, in round numbers, 1,000,000 tons of cast-iron produced in this district 
alone—a quantity equal to that produced last year in the whole of Great 
Britain. 


MOTTO FOR A LOCOMOTIVE ENGINE. 


Mr. Editor.—Allow me to subscribe a motto for a Locomotive, the effusion 
of au ingenions friend, if you have a corner of your Journal to fill up, per- 
haps, for the novelty and “ naivete,” of the idea you will insert it in your 
next :— 

n Upon the four elements I feed, 
Which life and power supply, 
To run my race of Loundless apeed, 
By loss of one I dic." Ped 


— 


IMPORTANT INVENTION IN THE MavrAcTURE or Paper Hanoincs.— 
We were favoured a few days since with an opportunity of visiting the 
extensive pape: works of Messrs. J. Evans and Co., at the Alder Mills, near 
Tamworth, where we had the plcasure of witnessing the application of an 
ingenious and very beautiful piece of mechanism, the invention of the 
Messrs. Evans, to the printing of paper hangings, which cannot fail to pro- 
duce a complete change in this department of our manufactures, from its 
superiority over the ordinary method of block printing. The Messrs. Evans 
would have brought their invention into practical operation many years ago, 
had it not been for the hcavy duties imposed on the manufacture ef stained 
papers, which, by limiting the consumption, rendered their invention com- 
paratively useless, a fact which supplies another argument against the impo- 
sition of heavy dutics upon the manufacturing skill and industry of the 
country. In connection with the present invention, we may here state that 
the Messrs. Evans took out a patent in February last, for an important im- 
provement in the manufacture of paper, by the application of a pneumatic 
pump in the compression of the moisture from the pulp, by which means 
the substance is almost instantaneously converted into paper. By this in- 
vention they are, we understand, enabled to manufacture a continuous aheet 
of papersix feet in width, and nearly 2,000 yards in length every hour. 
This paper, as it is taken off the reel, is in every fit for immediate 
use, and is conveyed on rollers to another part of the mill, in which the 
printing machinery is erected, through which it is passed with great rapidity, 
and receives the impression of the pattern intended to be produced, with all 
the precision and beauty of finish which machinery can alone effect. In 
order to connect the operations of the paper making and printing machines, 
the Messrs. Evans are at present engaged enlarging their premises, and when 
this alteration is completed they will be enabled to print, glaze, and embom, 
the most complicated and delicate patterns in paper hangings, in every 
variety of shade or colour, as rapidly as the paper can be manufactured. 
Some idea may be formed of the power of the machinery, and the im- 
portance of the invention, when we state that during our visit to the miD, 
the machinery was working at a rate which would produce 1,680 yards 
of paper per hour, consisting of two very beautiful patterns, the only hand 
labour employed being that of one man, who superintended the machinery, 
and four girls, employed in rolling up the paper in pieces of the required 


i length, The whole process of manufacturing the paper from the polp and 
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impressing it with the most complicated patterns, is carried on within a 
comparatively small apace. and with a precision and rapidity which affords 
another instance of the progress and triumph of science and mechanical 
skill, in supplying the necessaries and comforts of civilised life. We under- 
stand it is the intention of Messrs. Evans to exhibit some specimens of their 
beautiful manufacture at the forthcoming meeting of the British Associa: 
tion, and we feel confident that amongst the many objects of interest which 
the mechanical skill and industry of Birmingham afford, the present will 
excite not the least interest or gratification. We may, perhaps, here observe, 
that the Messrs. Evans have also executed a very ingenious design of an 
envelope, which seems admirably adapted for mecting the views of govern- 
ment in the contemplated change about to be made by the adoption of Mr. 
Rowland Hiil's plan of a uniform penny postage. Specimens of this design 
have been forwarded to the Chancellor of the Exchequer for examination, 
and from the security which it affords against any successful attempt at 
forgery there appears great probability that it will be in part, if not wholly 
adopted.—-Midland Counties Herald. 

Crroornapny.—An account has appeared in the American papers of a new 
method of engraving, the nature of which appears to be unknown, though 
specimens have been published. The editor of the Boston. Daily /1dver/iser 
says he has endeavoured, but without success, to form some conjecture as to 
the manner in which the work is executed,—" Being printed,” he observes, 
“ on a large sheet in common with the letter-press of a large newspaper, the 
plate must be of the character of a wood engraving, vet it possesses almost 
the delicacy of a copper-plate engraving, and abounds in lines which are 
evdently impracticable in wood engraving- The uniformity of the lettering, 
although varied by the diversity of characters afforded by the use of ditferent 
fonts uf type, shows that this part of the work is of the nature of stereotype 
casting, but in what manner the shading, roads, and other arbitrary lines aro 
inserted, it is difficult, from an inspection of the impression, to imagine, 
unless it be by some process of etching. From what is stated by the iaventor 
of the rapidity and cheapness of the execution, the size to which the plate 
may be extended, its adaptation.to the rapid and cheap mode of printing, by 
which the ordinary book and newspaper printing is excented, we cannot but 
regard it asa very important and useful invention, particularly applicable to 
the printing of maps and drawings, in connexion with letter-press, for the 
illustration of works of almost every description.” The New York Observer 
further states— The adyantages of Cerography are, !. The engraving of 
many subjects can be executed with a rapidity approaching vezy near to that 
of drawing upon stone; and the whole expense of a plate prepared for the 
press will ordinarily be less than that of a plate in copper or wood. 2. The 
plate is durable under the press. A million good copies may be struck from 
it; and as it can be stereotyped, the number of plates may be multiplied in- 
definitely at a trifling expense, and each plate will give a million copies. 
3. Lines of all engravings, except, perhaps, the very finest class, can be made 
with nearly or quite the same perfection as in copper or steal, and with less 
labour. 4. We know of no limit to the size of cerographic plates. We sup- 
wl they may be made as large as the bed of the largest Napier press. 

. The printing is executed with the common printing press, and of course as 
rapidly as wood.cut or letter-press printing. With this statement, our 
readers can judge, as well as ourselves, of the effects which Cerography, in 
tbe hands of accomplished artists will probably produce on the other arts of 
engraving. We suppose that, with an improvement of which it is evidently 
susceptible, it will also have an important effect on the art of printing, espc- 
cially on printing in the characters of the Chinese, lTindoo, and other Oriental 
languages. Even in its present state, it will, no doubt, be used as a substi- 
tute for type-setting in some cases; but of this we will say more hereafter. 

ARTIFICIAL [vonv.—-Certain parties in Shefficld have just obtained a patent 
for the making of a substance so nearly resembling ivory, and so applicable 
to all the purposes of that valuable material, that it is alinost impossible to 
detect the difference, We understand, also, that an imitation of tortoiseshell 
íi» prepared and in use, which for some purposes is little inferior to some 
varieties of the real article. 

Mowine Macuins.—An ingenious carpenter at Ingatestone, named Groom, 
is engaged in the construction of a machine for mowing mewdows, &c to which 
he has lung directed bis attention: and our informant, who has scen she nx del, 
states that hopes may be entertained of a successful applicati n of the princi- 
ple. It is wie driven by hand, in the same wey as Buddies s m:chine for 
mowing lawns, but will work as well through valleys as on lese! ground ; and 
he calculates that it will cut as wide a breadth in a day as seven Or eight ordi- 
nary labourers. The work is performed by two or three scis of revolving 
scyihes or knives, put in motion, our corresp.ndent adds, by a somes hat 
complicate] machinery.—Essez Herald 

CoxsuMyt:on or Exage SMokE.—We have ben requested, by a corr: spon- 
dent at Bradford, tu notice a plan, which he has successfully adopted, tor the 
consumption of engine smoke, and which we have great pleasure in submitting 
to our readers, convinced that few subjects of greater im; o7:2nce can attract 
public attention in this manufacturing district. Messrs. Wood and Walker, 
of Bradford, have applied this dp to four large boilers. suppiping 
steam to two 8ühorse engines, and to two small boilers. supplying a 3U horse 
engine; and, thisweck, Mr. Thompson has completed a likeappiratus t two 
boilers, supplying a 30 horse engine. As this is a patent mater, we have not 
tbe power € enter into particulars. 1t i: the property of à. Mr. Cheetham. 
The saving in fuel is such as to fully remunerate the adoption of this plan; 
and bow much the pulde health and comfort must be benefited, we nee! nat 
ay. We are authorised by Mr. Thompson to state. that* he will l^ happy to 
allow an inspection of his works tu any gentleman desirous of adopting this 
plan.—Leeds Intelligencer. 


REVIEWS. 


Description of the Warmiug and Ventilating Apparatus al the Resi- 
dence of Charles Babbage, Esq, Dorset Strect, Manchester Square. 
By Charles James Richardson, F.R.I.B.A. 

Tis pamphlet is a succinct description of one of Mr. Perkins’ ap- 
paratus fitted for warming Mr. Babbage’s residence, and forms an 
addendum to a work by Mr. Richardson un Warming and Ventilating, 
noticed by us some time back. 

In this pamphlet, the author has given drawings, of Mr. Babbage's 
house, shewing what way the pipes are distributed throughout the 
rooms and staircase. He has also given some additional drawings 
upon an enlarged scale, explaining the apparatus. 

Upon examining the drawings, it appears to us, that it would be far 
better, if instead of the pipes branching off from a multiple cock at 
right angles, they were made to start with a curve, and the month 
formed with a large orifice, gradually diminishing off like a trumpet, 
to the size of fhe pipe. From the want of some such arrange- 
ment, probably it is, that the dining room and bed room circulations of 
Mr. Babbage's residence are not effective ; we imagine, that aceording 
to the construction of the multiple cock, the hot water rushes up to 
the end or top of the cock, and distributes itself rapidly through the 
two upper branches, and passes by the two lower ones, where the 
water circulating through the pipes creates an eddy, and preveuts a 
free egress into the lower pipes; thereby obstructing the free cireula- 
tion to the bed rooms and dining room: we should very much like to 
see this suggestion tried, which might very easily be done, without 
much disturbance of the pipes. We feel convinced that warming 
apparatuses are often vondemeed for the want of a little attention in 
ascertaining the causes of their failure or defect, as it is often found 
that in some situations, an apparatus is effective, while in others, a 
similar apparatus proves a total failure. 

The quantity of fuel stated to be sufficient for warming Mr. Babbage’s 
residence is very small, and if it does its duty effectively, must prove 
the apparatus to be very economic. 


— ea 


The Theory of the Steam-Engine. By Comte de Pambour. London: 
J. Weale. 1839. 


Tue author has in this work entered upon a hitherto almost unex- 
plored field of rese irch; for the authors who had previously written 
on the steam-engine had scarcely touched upon the general theory. 
He has endeavoured to analyze the phenomena which take place in 
steam-engines, to point out the laws which govern their effects, and to 
reduce them to a perfect system. This was an arduous enterprise, 
and has not been altogether without success: the anthor has esta- 
blished two fundamental laws, which he considers as forming the basis 
of the whole theory, bnt he lias neglected others which cannot with 
propriety he omitted. However, when we consider the magnitude 
and novelty of the undertaking, we cannot be surprised at finding some 
defects and omissions, which it would require a love and laborious in- 
vestigation to remove; we ought, therefore, to give M. de Pambour 
credit for the service which he Aue rendered to science, hoping that 
his work, which every one who takes an interest in the subject ought 
to possess, will, by opening a new channel for discussion, stimulate 
others to join their endeavours in a work of so much general utility 
and interest. We wish it then to be distinctly understood that, in the 
observations we are about to inake, we are far from having any inten- 
tion of depreciating the labours of the talented author, whose chief 
fault seems to have beena deficiency of practical experience : our sole 
aim is to elicit truth, and aid, as far as lies in our power, in the ad- 
vancement of mechanical science. 

The work is divided into twelve chapters. Chap. I. is intended to 
prove the inaccuracy of the ordinary methods of calculation, and the 
accuracy of the proposed theory. 

Chap. Il. treats of the laws which regulate the mechanical action of 
steam. 

In Chap. III. the. general theory of the steam-engine is developed, 
and in each of the Pllowing chapters it is applied to a particular sys- 
tem of engine. 

In the first section of Chap. I., where the ordinary moge of calcula- 
tion is explained, there is a little confusion respecting the term Aco- 
reilic effect. ‘The author tells us, page 5, that by this mode 

The force applied to the piston was computed, in supposing the pressure 
of the steam in the cylindcr equal to that of the steam in the boiler: that is 
to say, the area of the piston was inultiplied by the pressure of the steam in 
the boiler, which gave the force exerted by the engine; this result was then 
multiplied by the velocity of the piston. aud thus was obtained the (Aeoretic 
effect of the engine, But the rosult of this calculation having been compared 
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with that of some experiments made on engines of the same kind, the ratio 
between the two results had furnished a fractional coefficient, which was re- 
garded as the constant ratio between. the theoretical and practical effects of 
all engines of the same.system ; therefore, in multiplying the number ex- 
pressing the theoretic effect by this fractional coefficient, a definitive product 
was obtained, which was the practical effect that could be expected from the 
engine. 

Now, the éheoretic effect cannot be obtained without first deducting 
from the pressure in the boiler that on the opposite side of the piston; 
and the co-efficient was applied, not to the effective pressure so found, 
but to the total pressure in the boiler, the peau on the opposite 
side ofthe piston being regarded as part of the direct resistance over- 
come, and therefore added to the useful effect. 

Iu the next paragraph to that just quoted, the same rule is ex- 
pressed algebraically, a constant coefficient being used to pass from 
the /Acoretic to the practical effect ; thus, the former is expressed by 
um, and the latter by kar, a representing the area of the piston, 
athe pressure in tbe boiler, and & the constant coefficient. M. de 
Pambour here gives a table of the coefficients indicated by Tredgold, 
and in the next following paragraph corrects the Above rule, by de- 
ducting afterwards the pressure on the opposite side ofthe piston. 
He then says that the coefficient ought to be applied to the fective 
and not to the /o/al pressure of the steam, in which case the coefficient 
must necessarily be smaller; but he states that “the calculation comes 
to the same either way, provided a suitable coefficient be used." One 
example will prove, that the calculation cannot come to the same 
either way, when the same coefficient is used in two cases in which 
the (ofa! pressure is different, but the pressure on the opposite side of 
the piston the same. 

Taking the author's example of a high pressure engine working at 
the /ofal pressure of 65 lbs. per square inch, and applying the coeffi- 
cient -6, and deducting 15 from the product, we find 24 lbs. for the 
practical effort applied by the engine, the effectIve pressure or the- 
orctic effort being 50 lbs., so that if we had to pass from the latter to 
the former, we ought to make use of the coefficient 48. (M. de Pam- 
bour calls it*5.) 1f now we take another case, in which the zota? pres- 
sure is only 45 lbs., we shall find the practica! effort by Tredgold’s rule 
to be 12 ibs., the theoretic effort being 30 lbs., so that the coefficient in 
this case would be only -4 to make the calculation come to the same 
as by Tredgold’s rule. Thus, no suitable coefficient can be found, 
which may be applied to the effective pressure, when the total pres- 
sure varies, without essentially changing the rule. 

We think the author must be in error with regard to the following 
rule, which he states (page 9) to have been used to calculate the eva- 
poration necessary to produce a given effect. 

The rule consisted in calculating the volume described by the piston, and 
in supposing that volume to have been filled with steam at the same pressure 
as in the boiler, and then applying to it a constant coefficient. That dcter- 
mined in the preceding problem was usually employed, but it was applicd as 
a divisor, with a view to augment the cvaporation in proportion to the losses 
represented by that coefficient. 

This rule is doubtless entirely destitute of foundation, nor have 
we found it laid down by any author who has written on the steam- 
engine. Tredgold very properly omitted the co-efficient in the 
divisor, which fas in reality nothing at all to do with the question, 
and Farey has erred by using too high a constant divisor in the ex- 
pression of the quantity of water evaporated, which thus differs, still 
more widely than Tredgold’s, from that condemned by M. de Pambour. 

Secr. H.— Objections against that Mode of Calculation. 

These objections are in substance as follows :—The ordinary calcu- 

lation supposes that the steam, generated in the boiler under any 
iven pressure, loses a certain constant proportion of that pressure 
during its passage through the steam pipes and valves. 

That the steam having arrived in the cylinder as a pressure rather 
Jess than that in the boiler, a certain fixed proportion of its power is 
expended in friction and other resistances in the engine itself; the 
remainder, besides producing the useful effect, being supposed to 
overcome the resistance on the opposite side of the piston; except- 
ing, in the case of high pressure engines, the force, over and above 
the pressure of the atmosphere, required to expel the steam from 
the cylinder after having accomplished the stroke. 

To this is objected .— 

ist. That the friction and other losses, to which the diminution of 
effect is attributed, canuot absorb so great a portion of the force of 
the steam as is supposed. To prove this, the author shows, by ap- 
plying his own co-efficient -5 to the theoretic effect of a high pressure 
engine having an useful effect of 100 horses power, that Tredgold 
allows a power of.12 horses to move the machinery, and of 40 to 
draw the piston. .Bat, if he had applied Tredgold’s own rule, he 
would have found 16:79 and 54:17 instead of the above numbers, 
which shew the absurdity of the rule in a still strenger light. 


P N 


It is however well known that there is not actually a0 great a loas 
of effect in engines as the above rule attempts to account for, eo.that 
it is unnecessary to make such exaggerated allowances for friction; 
otherwise another strong i bjection might be urged against the rule, 
namely, that it gives 25{be. total, or 10s. «fective pressure as a limit 
below which steam cannot be used in high pressure engines, even 
without doing any work ; which is contrary to experience. 

The second and third objections are, tbat the co-efficient used to 
pass from the theoretical to the practical effect of an engine, is some- 
times too high and sometimes too low to make the calculated results 
harmonize with practice, the ratio of the effect produced to the theo- 
retical effect falling in some cases as low as -25, and rising in others 
to:8. However, until more conclusive experiments have been made, 
we must continue to doubt the accuracy of the facts themselves. 
As the author here instances: five experiments from Wood’s Trea- 
tise on Railroads, it is necessary to say a few words respecting 
them. The power of the engines, which were stationary, was calcu- 
lated by multiplying the area of the pistons, by the pressure of steam 
in the boiler, and by the velocity of the pistons; the work done 
was estimated by adding together all the various resistances calculated 
by certain rules, previously determined by experiment, and inultiply- 
ing the sum by the velocity of the load. The ratio of the work done 
to the power developed by the engines, calculated as above, was 
found in the several cases: 

*256, -288, :309, -27 and 3. 

The two first experiments were made with condensing, and the 
three latter with high pressure engines, all stationary. "fo account 
for the loss of effect in the former, we have the loss of pressure es- 
perienced by the steam during its passage from the boiler to the 
cylinder, the pressure in the PaA pe and the friction of the 
engines. 

he first experiment was made with an engine constructed by 
Boulton and Watt, with two thirty inch cylinders, length of stroke 5 
feet. The steam is stated to have been generated under a pressure of 
45lbs. per square inch above the atmospheric pressure, for want of 
knowing which we must content ourselves with assuming it at 14-7lbs., 
and the pressure in the condenser, for the same reason, at llb. per 
square inch. 

A train of seven loaded carriages, each weighing 94081bs., was 
drawn up an inclined plane 2646 feet in length, and rising 154 feet 6 
inches, in 620 seconds, the engine making 374 single strokes. 

Mr. Wood calculates the resistance of the load to have been equal 
to 4991lbs., which would require a pressure of 7062: 18lbs. on the pis- 
ton, or 5-020lbs. per square inch. To this we have to add the friction 
and losses in the engine. 

Calculating the friction of the engine by Pambour's rule, page 172 
of the work under review, and adding 1lb. for the pressure in the con- 
denser, we find. 


Pressure corresponding to the useful effect ... . o090lba* 
Pressure in the condenser i JAN" -.  « 1000 
Friction of the engine without load . z : . 1000 
Friction owing to the load of 5:0201bs. . . ‘ 0717 
Total friction and resistance in the engine . . . 27M 
Total pressure per square inch of tbe piston necessary to 

overcome all the friction, aud resistance of the engine and 

its load . . 7737 


But the pressure in the boiler was 19-2lbs., therefore it would in 
this case be necessary to admit that the steam had lost 11-363lbs. in 
its passage from the boiler to the cylinder, which we think inadmissi- 
ble, when the velocity of the piston was no more than 181 feet per 
minute. We are of opinion, that the fraction *463lb. would be sufi- 
cient allowance for loss in the steam pipes and passages, in which 
case there would still remain 11lbs. to be accounted for. This cannot 
all be attributed to friction and losses in the engine; but, if we add 
seven eighths of it to the load, and the remaining eighth to the friction 
of the engine, due to that additional load by Pambour's rule, we shall 
lave 


Pressure corresponding to the useful effect : . : Me6S51Us. 
Pressure in the condenser. 60 7 a > o. 1000 

Friction of the engine without load ‘ 7 x . 1:000 

Friction due to the load 14°645!bs. . 2092 

Total friction and resistance in the engine . . . . 4092 


Total pressure on each square inch of the pistons necessary to 
overcome all the resistance and friction of the engine its 
OM. 1 3s. oo e Lov ire uuo ee oe a BE 
Loss of pressure in the pipes and passages * * *  , 0463 


| 


Total pressure in the boiler een Ue "wot o 
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The quantity of water evaporated on the former supposition would 
have been no more than 0-632 cubic feet per minute, hardly half as 
much as would have been allowed by Watt, namely, 1:344 cubic feet. 
On the latter sapposition the expenditure must have been 1:480 cubic 
feet., or very nearly the same as Watt’s allowance. It is, therefore, 
much more likely that the pressure in the cyiinder was 18:7971bs. per 
square inch, than 7-717lbs., and if so, the resistances are necessarily 
estimated too low, or the pressure in the boiler too high, or, what is 
more probable, both these errors have been committed at once. It is 
also more than poen that Pambour's rule gives too low a result for 
the friction of the engine in thiscase. However it may be, we cannot 
put any confidence in such experiments, nor admit them as arguments 
against the ordinary mode of calculation. We are much more ready 
to admit that the useful effects may sometimes amount to ‘8 of the 
whole effort of the engine; for we believe, as we have already stated, 
that the allowance made for friction is generally much too high. 

We quote the fourth objection, as it embraces an important part of 
the theory of the steam engine, and we have some observations to 
make upon it, which materially affect the views explained by the 
author. He expresses himself thus: 


4th. The measure of the theoretic effect of the engine results from three 
elements, to wit: the surface of the piston, the pressure of the steam, and 
the velocity of the motion. The causes which are said to explain the reduc- 
tion to which this theoretic effect is liable, are: first, the friction of the 
engine, then the contraction of the passages, their changes of direction, the 
friction of the steam, its waste and its condensation. Now of the last five 
causes, the condensation is the only one that can diminish the pressure of 
the steam during its passage, and that condensation is almost entirely ob- 
viated by the precautions used in practice: all the remaining causes of re- 
duction act merely on the velocity. If then these causes produce definitively 
a reduction in the theoretic effect, it can only be by reason of their action on 
the velocity. z 


What is here objected to is, therefore, that the pressure of the 
steam in the cylinder is supposed to be diminished by the contraction 
of the passages, their changes of direction, the friction of the steam, 
and its waste, which M. de Pambour asserts to act merely on the ve- 
locity ; but this objection, as regards the contraction of the passages, 
is cancelled in Section VII., where he states that the degree of open- 
ing of the regulator acts upon the pressure in the boiler, but can have 
no influence on the pressure in the cylinder. Now this is admitting 
that the area of the passages influences the ratio of the two pres- 
sures ; s0 that, if we suppose either of them known, the other must 
be determined by the area of the passages. It is most natural to as- 
sume as known that pressure which may be immediately measured, 
namely, that in the boiler, and conclude from that on the pressure in 
cylinder, which is the method usually followed. If, with the same 
load, und consequently the same pressure in the cylinder, a contrac- 
tion of the passages causes the pressure in the boiler to rise (which 
must necessarily be the effect, if the velocity remains the same,) it is 
very clear that, with the same pressure in the boiler, a contraction of 
the passages will necessitate a diminution of the load, which must be 
accompanied by a diminution of the pressure in tlie cylinder. Thus, 
the contraction of the passages, and every other cause which tends to 
retard the motion of the steam from the boiler to the cyliuder, may 
be said to diminish the pressure in the cylinder, and they cannot be 
said to act upon the velocity, since that is known. This last objec- 
tion, therefore, falls to the ground. 

The formule objected to in Section III. are based on a law, (that of 
the velocity of falling bodies, which as there applied, have no re- 
ference whatever to the velocity of the piston PF an engine, which 
they were intended to determine, We shall therefore merely re- 
mark that the velocity sought was that corresponding to the maximum 
useful effect of an engine, and not to a given load, as M. de Pambour 
seems to have supposed. 


Sect. IV.— iem of the Theory proposed. 


This section contains only the basis of this theory, consisting of the 
two following laws:—1st. That there is necessarily equilibrium be- 
tween the pressure of the steam ín the cylinder and the resistance 
against the piston; and 2d. That there is also a iig equality 
between the production of steam and its expenditure. "These laws 
are undoubtedly true, and we believe the author of the work before 
us to have been the first to point them out; but, as it is of importance 
that no inaccuracy, however slight, should be found in the exposition 
of a principle, which is supposed of itself to explain the whole 
theory of the steam engine, we shall quote the paragraph from 
20, in order to point out an error, which, though perhaps too fne 
to be of any irs pips in practice, should nevertheless be avoide 
in the expression of a general law. 


Now in every machine which has attained a uniform motion, the power is 
strictly in equilibrio with the resistance; for were it greater or less, there 
would be acceleration or retardation of motion, which is not the case. Ina 
steam-engine, the force applied by the mover is no other than the pressure 
of the steam against the piston or in the cylinder. This pressure then, in 
the cylinder, is strictly equal to the resistance opposed by the load against 
the piston. 

Consequently, the steam in passing from the boiler into the cylinder 
changes its pressure, assuming that which represents the resistance to the 
piston. This principle, of itself, explains all the theory of the steam-engine, 
and in a manner lays its play open. 


The error alluded to is, that “the pressure in the cylinder is strictly 
equal to the resistance opposed by the load against the piston.” 
Now the mean resistance opposed by the load can never exceed the 
pressure which the steam exerts against the piston, which, while the 
piston is in motion, can never be sérictly equal to its whole pressure 
in the cylinder, though in most, or even in all cases which occur in 

ractice, the difference may be inappreciable. It would, however, 
fave been preferable under these circumstances, if the word practi- 
cally had been used instead of strictly. 

The method of calculating the effort applied on the pison, consists 
in ascertaining the quantity of water evaporated and transmitted in 
the form of steam to the cylinder in a given time, which, compared 
with the distance travelled by the piston in that tie, gives the den- 
sity of the steam in the cylinder, whence its elastic force may be 
deduced. By the ordinary method, the elastic force of the steam 
js assuined to be reduced in a constant proportion during its passage 
from the boiler to the cylinder, the loss of elasticity being supposed 
to be very trifling with steam pipes, &c. of suitable dimensions, and a 
moderate velocity of the piston; while M. de Pambour asserts that 
that loss may be very great, even as much as one half of the total 
pressure in the boiler. This is however in opposition to the law of 
the flowing of elastic fluids, which must obtain in a steam engine as 
well as under any other circumstances. Now it must beextremely 
difficult to ascertain with any degree of accuracy the quantity of 
water which passes in the form of steam through the cylinder, parti- 
cularly in locomotive engines, from experiments on which M. de 
Pambour deduced his theory; for the rise of the safety valve can by 
no means be admitted as an accurate measure of the quantity of steam 
escaping through it, until all the phenomena connected with it have 
been more satisfactorily elucidated ; and no experiment can be satis- 
factory, unless the engine be compelled to work for a considerable 
length of time-under precisely the same circumstances. 


Sect. V.—JNerm proofe of the accuracy of the theory proposed, and of 
the inaccuracy of the ordinary theory. 


The tendency of these proofs, is to establish “that the pressure of 
the steam in the cylinder 1s strictly regulated by the resistance on the 
piston, and by nothing else,” and implicitly, that the ratio of the. 
pressure in the cylinder to that in the boiler is independent of the area 
of the steam passages and the velocity of the piston. It is assumed 
throughout that the pressure in the boiler is, or may be, the same with 
ali loads. All this 1s, however, distinctly contradicted in the last 
paragraph of the section. The following extracts will prove the truth 
of our assertions. 


In fact, were it actually true that the steam be expended in the cylinder, 
either at the pressure of the boiler, or at any other pressure that were in 
any fixed ratio whatever to that of the boiler, then, since the quantity of 
steam raised per minute in the boiler would be expended by the cylinder at 
one and the same pressure in all cases, and would conseqnently fill the cylin- 
der a fixed number of times in a minute, it would follow that the engine, so 
long as it should work with the same pressure in the boiler and the same 
apertures or steam passages, would assume the same velocity with all loads. 
Now, we see that the very contrary takes place ; for, the lighter the load, the 
greater becomes the velocity of the engine. 

The Atlas engine, for instance, evaporated 132 cubic feet of water in 
drawing 195-5 tons, and 95 cubic feet only in drawing 127°6 tons. Since the 
same number of cylinders-full of steam was expended in each case, the steam 
of the first must have been of a density different from that of the second ; 
and here again it is manifest that, notwithstanding the equality of the pres- 
sure in the boiler, and of the opening of tbe regulator in the two cases, the 
density of the expended steam followed the intensity of the resistance, that 
is to say, the pressure of steam in the cylinder was regulated by the 
resistance. 

6thly. It is clear, moreover, that if the pressure in the cylinder were, as it 
is thought, constant for a given pressure in the boiler, then after an engine 
has been found capable of drawing a certain load with a certain pressure, 
and of communicating to it a uniform motion, it would follow that the same 
engine could never draw a less load with the same pressure in the boiler, 
without communicating to it a velocity indefinitely accelerated; since the 
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power having been found equal to the resistance in the first case, would be 
necessarily superior to the resistance in the second. 

7thly and lastly. On looking over our experiments on locomotives, the 
same engine will be seen sometimes drawing a very light load with a high 
pressure in the boiler, and sometlmes, on the contrary, a very heavy load with 
a low pressure. It is then impossible to admit, as the ordinary theory would 
have us, that there is any fixed ratio whatever between the two pressures. 
This effect, moreover, is most easy to explain; for it depends simply on this, 
that in both cases the pressure in the boiler was superior to the resistance 
against the piston, and no more was needful in order that the steam, 
generated at that, pressure, or at any other fulfilling merely that condition, 
might, on passing into the cylinder, assume the pressure of the resistance. 


Here the author evidently assumes that a decrease of the load of 
an engine would not be followed by a corresponding diminution of 
pressure in the boiler. But it is clear that this effect can only be 
prevented by partially closing the regulator. 

All that precedes is, as we have already stated, contradicted in the 
following paragraph, which is the last of the section. 


It is, however, essential to observe, that we wish to establish by these 
reasonings, that, since the pressure in the cylinder is fixed a priori, it cannot 
depend on the pressure of (he boilers but we believe, on tha contraty, as 
will be seen, Sect. VII., that the pressure in the cylinder being once regulated 
by the resistance on the pistou, that of the boiler afterwards depends on it, 
in proportion to the size of the passages, the volume of steam produced, and 
the weight of the safety-valves, It would only be for want of making this 
needful distinction, that we could be thought to admit an entire independence 
between the two pressures. 


Secr. VI.—Comparigon of the tmo theories in their application to 
particular examples. 


The facts here stated require a corroboration before we can admit 
them as evidence of the correctness or incorrectness of any theory. 
The examples cited are two experiments which are given, pages 233 
and 234 of Pambour’s Treatise on Locomotives. 


1. The locomotive engine Leeds, which has two cylinders of 11 inches 
diameter: stroke of the piston, 16 inches; wheels, 5 fect; weight, 7:07 
tons; drew a load of 81:34 tons, ascending a plane inclined io the 
velocity of 20:34 miles per hour; the effective pressura in the boiler being 
541bs. per square inch, or the total pressure 68°71] lbs. per square inch. 

2. The same day the same engine drew a load of 38°52 tons, descending 


a plane inclined at the velocity of 29°09 miles per honr; the pres- 


1 
1094’ 
sure in the boiler being precisely the same as in the preceding experiment, 
and the regulator opened to the same degree. 

We do not believe it pibe that, under such circumstances, the 

ressure in the boiler could be so high in the second case as inthe first. 
But if the pressure were really 69:71 lbs. on the square inch in the 
first case, we are led to the conclusionthat it could not have been more 
than 46:44 in the second, to satisfy all the conditions supposed. On 
this hypothesis we should find, using the coefficient 0'625, in both 
cases: 


1st Case, Useful effect, by the ordinary calculation, 


(6871 x M625 — 1471) x 19008 5307 lbs. 
Useful effect produced, from M. de Pam- 
bour's calculation, page 35 t 5404 
Difference " s 37 
2nd Case. Useful effoct by the ordinary calculation, 
(46.44 x 0:625 — 1471.) < 19008 . 2721 
Useful effect produced, fram M. de Pam- 
bour's calculation C ues ^w 2708 
Difference , ^ £u $ 2 13 
Mean difference . . A 3 12 


Thus, supposing the amount of resistances, as caloulated by M. de 
Pambour to be correct, as well as the pressure in the boiler in the 
first case, but reducing the pressure in the second case in conformity 
with the law of the flowing of elastic fluids, and making use of the 
coefficient ‘625, we commit an error by the ordinary mode of calcu- 
lation of 37 Ibs. in the first case, and 13 lbs. in the second, one plus and 
the other minus, so that the mean error is 12 lbs. By M. de Pam- 
bour’s method, the error is 404 lbs. in the first case, and 181 lbs. in the 
second, one plus and the other minus, making the mean error 1364 
lbs. But we have no doubt one of the resistances has been estimated 
too high in the second case, namely, the resistance caused by the 
blast-pipe. In the first case, this was assumed to be equal to 3*4 Ibs. 
on each square incb of the pistons, which wo believe to be very near 
the truth; but in the second case, where the cylinder is filled with 
steam of less elastic force, the resistance it opposes to its expulsion 
is taken at 5*1 lbs. per square inch, we calculate it to be about 2:6 Ibs. 


per square inch, which makes the sum of resistances in the second 
case (supposing all the rest correct) less by 475 lbs. than in the 
author's calculation, We should thus have in this case, 


Effort exerted by the engine by M. de Parabour's calculation 


Effect produced, including friction, ko wur vr EE an / 


Differonce eos 5. M 
This difference, being on the same side as that in the first case, 
makes the mean error 374 lbs. 

However, ignorant as we are as to the actual pressure in the boiler, 
and the exact quantity of steam which passed through the engine in 
the two experiments, we can offer nothing but surmises and hypotheses 
on the subject, hoping that all doubt and uncertainty may shortly e 
cleared away by more circumstantial and conclusive experiments. 

We would not be understood to approve altogether of the ordini 
mode of calculating the power of a steam-engine : we believe the fric- 
tion of the engine to be generally much exaggerated, and we do mt 
look upon the system as perfectly accurate ; yet we cannot admit the 
proofs brought forward by M. de Pambour as conclusive of the inseeu- 
racy of this, or the accuracy of his own theory. 


Secr. VIIL— Of the area of the steam passages. 


We have already mentioned that the author asserts in this section 
“that the degree of opening of the regulator can have no influence m 
the pressure in the cylinder, but that its reaction, on the contrary, is 
upon the pressure in the boiler." This he endeavours to demonstrate 
in the 48th and following pages, but we think we can shew from the 
following quotation that he has miscomprehended the meaning of the 
expression, that the degree of opening of the TIME influences the pra- 
sure in the cylinder, and that bis arguments fully prove that this pres- 
sure is really influenced by that circumstance. 


It should be borne in mind that, when it is stated that a contraction 
of the steam passages is accompanied by a diminution of pressure in 
the cylinder, the velocity of the piston is supposed to be contat; 
the author admits that that contraction may change the guantily of 
steam which passes through it, therefore, a smaller quantity having to 
fill the same space, its density, and with it its pressure must neces. 
sarily be diminished. But M. de Pambour objects to this, that the 
pressure in the cylinder is always strictly determined, à priori, by the 
resistance on the piston. This is true; but if the resistance on the 
piston is not known, neither is the elastic force of the steam, and it is 
evident that with a given pressure in the boiler, area of steam pasmiges 
and load, the piston of an engine can only travel at a certain velocity; 
so that, if the pressure in the boiler remain the same, but the area of 
the passages be contracted, the same velocity can only be kept up by 
diminishing the load or resistance on the piston, in which case the 
pressure in the cylinder must also be diminished, according to M de 
Pambour's own theory. 

In concluding our remarks on the first chapter, we will observe tha, 
in our opinion the theory proposed does not differ in any great degree 
from the ordinary theorv, but in consequence of the opinion entr. 
tained by the author, that there can exist any difference whatever 
between the pressure in the boiler und that in the cylinder, the results 
furnished by the two theories appear to be totally at variance, M.de 
Pambour's chief objection to the ordinary theory is to the use of a 
constant co-efficient; but if the co-efficient were applied to tbe effec 
tive pressure, instead of the total pressure in the boiler, it would bè 
little more a method of. co-efficients than that proposed by the author: 
for it would become 

r =k (R — p) 


r being the pressure on each square inch of the piston due to the load 
or useful effect, R the total pressure in the cylinder (which we way 
assume to be known, since we suppose that pressure to differ but iv 
considerably from that in the boiler, and, therefore, consider it a suf- 
ciently near approximation to take off a constant proportion of th 
latter), p is the pressure on the opposite side of the piston, and Ł th 
constant co-efficient. By M. de Pambour’s theory we find 


rq (G-2-7) 


in which f is the friction of the engine without any load. M. de Par 


7 


bour estimates the fraction in "su and f = Ilb.; and if we 


sume R — p — 16, fora condensing engine, we shall have, for tht 
particular case, f = x (R — p), and 
7 


y-—-—- 
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d { R—p\ = 5203 (R— p. 


If now we assume R — p = 14lbs., we shall have 
7 : 1 
r=5 (G-2-,4- 2») 
13 
or f = 46 (R— p) = :8125 (R— p). 


or r = 


Thus if we made use of the co-efficient -8208 instead of -8125, we 
should commit an error of -0078 (t — p = :10921b. per square inch. 
In the same manner it may be shewn that if we applied the sume co- 
efficient, ‘8203, when the effective pressure R — p was 18lbs., the error 
would be -0061 (R — p) = '1095lbs. p square inch. It is thus de- 
monstrated, for condensing engines, that, supposing M. de Pambour’s 
constant co-efficients to be correct, no error worthy of notice would be 
committed by applying a constant co-efficient to the effective pressure 
in the cylinder. 

For high pressure engines, the same values are attributed to f and 5 
as for low pressure condensing engines. Thus, taking R = 60lbs. and 
p = lbs. for simplicity, we find 


4 {a-p = M (R—p) } , 


f= F 
or r = *8556 (R— p). 
Assuming now r = 95, whence r — p = 80, we have 
7 1 
r=_ (G-2—- ep}, 
or r = :8641 (R — p). 

The error committed by making use of the co-efficient 8556 instead 
of the latter would be 0085 (R— p) = :68lbs. per square inch, = -01 
r nearly. Inthe same manner, by taking R-—— p — 10, it may be 
shewn that the co-efficient ought to be -7875, in which case the error 
committed by using the first co-efficient would be -0681 (R — p) = 
*Gs1Ibs, — -087 r nearly. ‘Chis error is too great, even for practical 
purposes; but it would be easy to determine another co-efficient for 
the lower pressures, which should be sufficiently accurate, and the 


method of eo-efficients would be as correct, and much more easy of ap- 
plication than that proposed in this work, 


An Essay on Arithmetical Perspective; ín which the representation is 
obtained by computation from the known dimensions and position of 
the object. By C. E. Bernard, C. E. 1839, J. Williams, London. 


Mr. BARNARD in this essay has attempted, what we believe has not 
been before done, to make Perspective a Science, and a branch of 
Mathematics. Instead of drawing the lines to vanishing points, he 
pro to ascertain the relative positions, heights and lengths by 
arithmetical calculation, iim in the artist may be averse to this 
mode of proceeding, calculation being foreign to his profession, it will 
be found by the engineer and the scientific, a most interesting and 
valuable acquisition. We cannot do better than by letting the author 
explain for himself, for which purpose we shall give some extracts 
from the introduction. 


By the term Arithmetical Perspective, I mean the application of arithmetic 
to the purpose of obtaining the dimensions and position of the representation 
of an original object, which application of arithmetic amounts to this: when 
certain geometrical relations are found to exist between lines, we substitute 
the numerical values of those lines for the lines themselves. Now, as by far 
the greater part of the lines necessary to the consideration of perspective are 
imaginary ones, by making use of their values we are thus enabled to desig- 
nate them, and to draw only snch as are absolutely essential to a complete 
representation of the original. The object, however, of the present treatise 
is to show how we may indicate the original lines of an object, as well as the 
imaginary ones, by means of their numerical values; thus obviating the 
nccessity of drawing a plan and elevation of the object to be represented per- 
spectively. y 

In the description of objects whose forms are geomctrical, such as build- 
ings, by means of perepectve, it will often be the easier mode to ascertain 
the dimensions and position of the representation, by computation than by 
construction, according to the usual methods. If, for instance, a draughts- 
man were asked of what size should a tower, one hundred feet in height, and 
distant a mile, be shown upon his drawing, he would be obliged to perform 
several operations before the required answer could be given; the truth of 
which would depend altogether upon his accuracy in drawing. 

Arithinetically, however, the result may be obtained with far greater cor- 
rectness and dispatch, thus: if the picture be viewed at the distance of foot, 


00 
then 5280 ; 100 ;: 1; s, or fe oso 022 in, the required height of 


the representation. But, before detailing the means by which we arrived at 
this answer, some preliminary considerations require our attention. 


Proposition I.—The size of the image in the eye varies as the size of the 
Object directly, but as the distance of the object inversely. 

Let the distance v5 be constant, then in the triangles avd and gor, we 
have by the preceding, ad : ae —gr : vr. Likewise in the triangles ave 
and per we have : av : ac=or : pr; therefore ab : ac=gr ; py, and 
alternately ab : gr—ac : pr. That is to say, the size of the image is in 
proportion to the size of the object, when the distance remains the same. 


Let the size of the object be constant; then in the triangles ave and per 


pr 


we have ac : ee —pr : po, or ran. But pv is constant, for it is the 


radial from v, the pupil, to p at the back of the eye; therefore pr, the 
z : that is, as ac, the object directly, and as cv, its distance 
reciprocally. : . 

We now perceive that objects vary in apparent size according to their dis- 
tances, because the images of those objects in the eye actually Become larger 
as the objects approach, or they decrease in size as the originals recede. 

I have here considered the object to be of but one dimension, as a linc. 
If, however, the object be of two dimensions, as a planc, then the plane of 
the image will evidently vary as the plane of the original object directly, and 
reciprocally as the square of the distance. . 

Mr. Barnard commences his ínstructions by giving some definitions 
of perspective, he then proceeds to lay down preliminary propositions, 
for the study of his system of perspective. 


image, varies as 


PRELIMINARY PROPOSITIONS. 
. 


Proposition 1.—The size of the image in the eye is proportional to the size 
of the picture, divided by the distance of the picture. 

It has already been proved that the size of the image pr is proportional to 
the size of the object ac divided by the distance cv. Let x, representing 
the plane of the picture, be drawn parallel to ac, then the triangles avc and 
«vz are similar, and therefore the sides about the equal angles proportional. 


P 


r 
e 
or i IE ac | cevaz? | zv 
and . s . pr: posac : co 
therefore . . . pr : pv=zz: zv 
or . . e pr TI 
pe zv 


But pv is constant, therefore the image pr varies, as #2, the picture di- 
rectly, but as zv, the distance of the picture inversely, which relation is the 
same as that already shown to exist between the image and the original ob- 
ject; therefore, if the representation be drawn, as here supposed, bearing the 
same proportion to its distance as the objcct does to its distance, we may 
then dismiss altogether the consideration of the image formed within the cye, 
aud confine our attention exclusively to the object and its representation. 


Proposition 2, Case 1.— The representation is equal to the product of the 
original object into the distance of the picture, divided by the distance of the 
object. 


z 


e 


In the triangle avc let ac be perpendicular to vc, and draw zx from z parallel 

toca. Then we have, by preceding propositions, ve : ac=nz: x3 

aexez 
or z2» 

ve 
Example :—Let ac, equal to 1000 feet, be a vertical line whose perspective 
representation is required ; vc, equal to 5000 feet, the distance of the object 
from the point of sight v. Let also the plane rz, upon which the represen- 
tation of ac is required to be drawn at the distance of 500 feet from r, be 
parallel to ae; then, to find the height zz of the representation, we have 

-1000 x 500 


= 79977 109 feet., the required height, 


P s 
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Cas 2. 


e 


In the triangle avc, ac'and xz are drawn parallel, being both perpendicu- 
lar to be. By the previous proposition we have ob : ab—vy : yx 
and 0 0b: bevy: yx 


adding these 2vb |: abtbew2vy | yx &yz 
but S ab + bce is equal to ac 
and yx+yz is equal to xz 
therefore " 20b : ac=2vy : zz 
dividing each side of the equation by 2 
we get . ob | ac=vy ; zz 
a 
therefore . ir: 
ob 


Example :—Let ac, equal to 1100 feet, be a vertical line, whose repre- 
sentation is required ; vô, equal to 5000 feet, the distance of the object, and 
xz, the plane of the picture parallel to ac, at the distance of 500 feet from v. 

1100 x 500 110 feet 


The for the height of the representation we have Fi—— 007 


Casg 3. 


In the triangle avd let ab and «y be both perpendicular to vò; then by 
the previous propositions 
we have . 
also in the triangles cod and roy 
we have . 0b: be—ey : yz 
multiplying the first equation by 2, and then subtracting the second, 
we . tb : ab—be=vy : xy—yz 


vb : ab=vy : zy 


but š ab —bc is equal to ac 
and . Ty—yzisequal to zz 
therefore . — be 2 ac=py : xz or zz trt 


Example:—Let ac, equal to 900 feet, be a vertical line, whose represen- 
tation is required; vå the horizontal distance, or distance of the object, equal 
to 5000 feet, and zy, the plane of the picture, parallel to a5 at the distance 


of 500 feet from v. INE regen height of 


Then zz— 5000 
the representation. 

In each of the foregoing three cases, we observe that the same rule holds 
good; namely, the height of the representation is always equal to the height 
of the original, multiplied into the distance of the picture, and the product 
divided by the distance of the object, whether the base of the object be level 
with the point of sight, below it or above it. It is evident that the same 
rule applies to horizontal lines (lines drawn upon the horizontal plane), for 
the purpose of obtaining the widths, by merely substituting in the above pro- 
portion the word width instead of height, thus:—the width of the repre- 
sentation js always equal to the width of the original object, multiplied into 
the distance of the picture, and the product divided by the distance of the 
object. Observe, that this proportion for the widths holds good only when 
the plane of picture and the original plane are parallel. 

If the distance of the picture be taken =v, we have ve : 

acxo 


ac=0 ; £2, Or 
=o. If the distance of the picture be taken equal to the dis- 


r= 


acxve 
ve 

—ac, the size of the original; hence the picture xz may have any value 

whatever between o and the original, according to the distance of the picture. 


Proposition 3.- -If we consider the surfaces of objects, we shall find that, 
the distance of the picture being constant, the representation varies as the 
object directly, but as the square of the distance inversely. 

Let the original plane, abcd, and the plane of the picture, mnop, be pa- 
rallel. We have, upon the vertical plane,— vt: ad=vs | mp 
and upon the horizontal plane of ; ab cs : mn multiplying (v4)? : ad x 
ab = (v8)? ; mpxmn 


tance of the object, we have oc : ac=ve : xz, therefore zz = 


^ 


but ad x ab is equal to the surface of the plane abcd; also mp x mu is 
equal to the surface of the representation, or (of)? : abcd —(vs)? : maop 
abcd x (vs)! 
(vt)? 

that is, the surface of the representation is equal to the original surface mal- 
tiplied into the square of the distance of the picture, and the produet divided 
by the square of the distance of the object. Now, if (vs)! be constant, then 
mnop varies as abcd directly, but as (vf)! inversely. 

Having, I hope, already, by aid of the very few propositions just given, 
successfully demonstrated the leading principle, I shall now endeavour te 
apply the foregoing rules to some of the most obvious and general example 
in perspective. 


The author has pa full instructionà and rules for the application 
of the system to Parallel spective, followed similar directions 
for Angular perspective. From which we select the following practi- 
cal example:— 


and mnop = 


“Required the perspective representation of a square building, of 
wbich the accompanying sketch 1s a plan, 


“Let the length of a side be 30 feet, and the height 38 feet. Let 
the length of the radial vg be 40 in., and that of the radial c À 30 in; 
then the distance between g À will be equal to 50 in. . 

“Upon the plane of the picture draw gå, and make it equal to 50 in. 
(See engraving below.) 


“Let the radial distance of g be 120 feet; then the radial distance 
of à will be 90 feet. 

“Suppose the distance aa, or the distance from a to the radial 
plane of g, to be 80 feet; then for the distance from a to the radial 
plane of À we have 70 feet. 

“The height of the eye is 5 feet. To find its representation we 

1 
have 90 ; 5=30 ; a, or a = g im = 1°66 in. below gå. For the 
" 210 
distance of a from À we have 90 : 70 = 30: a, or a zy 
23°33 in. from &. Set off this last distance from À upon gÀ, and at the 
distance so set off draw a perpendicular to gh, and make the part 
below it equal to 1-66 in. for the point a; next draw ag and a’. 


Mood the distance of b from À we have 120 ; 70=90 : b, or b= 
3" 17-5 in. Set off that distance accordingly, to intersect a à in b 
and from b draw bg. 


go; T0 ind the distance of d from g we have 150 ; 80— 40 ; d,or —4 


"p = 2138 in. from g. This distance set off in like manner, from g 
to meet ag in d, and from d draw dà. 


r- 
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“For the height am we have 90 : 388—30 : am, or an= t= 
19-66 in. Make am equal to 12-66 in, and from m draw mg and 
mh, to meet the perpendiculars from d and c in p and n. Now from 
p and n draw på and ng. 

* Let the thickness of each of the piers be 6 feet; then for the point 


1 we have 96 : 70—30 : 1, or 1= = 2187 in. from 4. The 


point 2, in the centre, i= 20 20 in. from 4; the point 3 is — 


106 
2100 1 
uu = 18:42 in. from A. 
“In a similar manner we find that the point 4 is BD O in, from g’ 
the point 5 = D in, and 6 = axe in. from g. 


u At those distances, when set off, draw perpendiculars to gh. 
“Let the height of the springing 8 of the arches be 24feet; then we 


have 90 : 24=30: 8 or 8 = T = Bin, above a. 


to 8 in., and from è draw eg and 84. 
“Let the arches be semi-circular; then the height ¢ to the crown 


Make as equa! 


will be 33 feet. Hence we get 90 ; 33= 80 ; 4, ort m = Min. 


above a. Set it up, and draw fg and tà. The intersection of t g, with 
the perpendicular from 5, gives the representation of the crown of the 
one arch; and the intersection of (à, with the perpendicular from 2, 
gives the representation of the other arch.” 

The concluding sections contain practical examples, and shows the 
applicability of the system to Landscape Painting. 

Although we have extracted very freely from the volume before us, 
we must refer the scientific reader to the essay itself, if he wishes to 
obtain a knowledge of the author's system, from which we are sure he 
will derive much pleasure, by contemplating its novelty and ingenuity 


The Ancient Half-Timbered Houses of England. By. M. HABERSHON 
Architect. Large 4to. 36 Plates. Weale. 1836. 


We know not how to account for the date upon the title-page 
otherwise than as an error of the press; the introductory essay bearing 
the date of March, 1839. It is possible, therefore, us it is so recently 
published, that that portion of the work may still draw forth some 
reply from Mr. Pugin, unless he should consider Mr. Habershon an 
antagonist less worthy of his notice than was the anonymous writer in 
Frazers Magazine, or else deem it more prudent to be silent. Indeed 
silence appears to be almost his only course for safety, since it will be 
exceedingly difficult for him, we imagine, even to make a show 
of disproving his egregious unfairness with respect to estimating 
the architure of the present day, and further jm attack on Pro- 
testantism, In fact, Mr. Habershon has decidedly the best of the 
argument; and his remarks must convince every one, that in order to 
make out anytbing like a case in favour of his own views, and his own 
church, Mr. P in was obliged to have recourse to the most trumpery 
expedients clumsy shifts, foisting upon us the house of the com- 
mandery of the Knight's Templars at Grantham, as a specimen of an 
ancient inn, because it is now converted into one; and dragging for- 
ward the wretched structure at Battle Bridge, as an instance of à mo- 
dern cross, because it happens to bear the name of King’s Cross. Had 
Mr. Pugin contented himself with showing that the Roman Catholic 
religion is greatly more favourable to the display of magnificence in 
sacred buildings t Protestantism either is or affects to be; and that 
with here and there an exception, our modern churches are greatly in- 
ferior in architectural character and style, he would have said no more 
than the truth, and no more than what the public, architects included, 
are ready to admit. But when he would make it appear that not only 
our buildings belonging to that particular class—and in which pomp 
and splendour are rather shunned than at all aimed at—are inferior to 
those of Catholic times, but that architecture itself has progressivel 
declined among us since the Reformation, and continues to decline sti 
more and more every day; he quite overshoots his mark, and lays 
himself open to the c of either wilful blindnesss, or very great 
i Ne one can deny him zeal, even to furiousness, in support 
of the cause in which he has put himself forth as a volunteer advocate ; 

et it may be questioned whether even his own party will not consider 
tim rather an officious bunglar. No one but a complete bunglar would 
have gone out of his way ashe has done, in order to call attention most 
pointedly to one very important difference in the condition of Catholic 


| gateway leading into Bartholomew Close with the arc 


and Protestant church; namely, that the clergy of the latter may 
marry, while those of the former are interdicted from doing so; which 
prohibition has been the source of the most enormous scandals to the 
see of Rome, not only among its monks and inferior clergy, but its 
dignitaries; nay, more, in the person of its supreme pontiffs, the popes 
themselves, many of whom have been men of the most notorious pro- 
fligacy, surrounded by mistresses and bastards, and who, could they sce 
Mr. Pugin’s satirical etching, displaying the “ Nursery windows" of 
the present Ely house, in Dover-street, would hold it to be a most 
bitter and stinging libel upon themselves. 
Now, had Mr. Pugin been forced to bring forward, or even in any 
way to allude to this very unfortunate point of contrast, we might have 
itied and compassionated the awkward perpelxity he must have 
ound himself in: but when we find him actually lugging it in for the 
nonce, all we can say is, that he shows himself a most blundering Mala- 
prop of an advocate, and a very great blockhead. 

e have expressed ourselves with far greater vivacity than Mr. 
Haberslion does, for he does not apply rerbis ipssissimis, the epithets 
we have made use, yet what he says clearly enough proves they are 
richly merited ; therefore the only difference between us is, that he has 
more of the suaviter in modo, than we care to display towaxds an offender 
like Welby Pugin,—one who speaks of all his professional brethren of 
the present day with contempt, stigmatizing them in a lump, without 
a single exception in favour of any one architect or any one build- 
ing, but cautiously abstaining from mentioning or alluding, in any way, 
to what he cannot hold up to ridicule. Criticism he does not even 
once attempt; for, in all that he says, there is nothing that amounts to 
more than a brief and decisive enunciation of censure, without auy 
attempt to specify or even explain the grounds for it. Adopting a 
very different course, Mr. Habershon distinetly answers all his alle- 
gations ; completely anatomizes his contrasts, and examines his pates 
one by one, in doing which he convicts our amiable “ Mrs. Candour” of 
the most jesuitical sophistry and cunning, and of a direct—imost 
laboured effort to represent modcrn architecture in a very degraded 
state by making the most far-fetched and strained comparisons. Ac- 
cording to Mr. P.’s rule, we should be justified in contrasting a village 
alms-house of the fourteenth century with Grcenwich pepe the old 

away at the 
corner of the Green Park, and Oxford Cathedral with St. Paul's, by 
wy ofshowing the great progress since the time of the Reformation. 
ay, we very much question whether Mr. P. is quite sincere, be- 
cause his zeal looks quite over-acted, and very much like that of a 
barrister who feels that he has undertaken to defend an exceedingly 
bad cause. As the triumph would have been infinitely greater, we 
naturally suppose that could he possibly have done so, he would have 
brought forward some of the rery best specimens of modern gothic 
and confronted them with only second-rate ones of the earlier period 
he selects from, in order to show the prodigious superiority of the ori- 
ginal style; whereas by resorting to a directly opposite mode of com- 
parison, he has acted highly indiscreetly, and incautiously, and thrown 
a slur upon the cause he professes to defend. When he compares 
together Bishop Skirlaw's chapel and the one at Somer's-town; 
the compliment to the former is of a strangely equivocal kind, some- 
what akin to that of telling a well-dressed woman she looks far 
more like a beauty and a fine lady than a slatternly dowdy dogs. 
Setting aside, however, all wnfaimess of this kind, there is one 
circumstance which, in his * candour,” the author of the contrasts 
ought most assuredly to have noticed and bome honest testimony to, 
namely, that so far from our being at all insensible to the beauties of 
thic architect, the study of it has been greatly encouraged among us 
Sarin the last half century, and that an acquaintance with it is now 
considered almost indispensable to every professional man. He might 
further have admitted that, considering th 
to be brought again into practice until the commencement of the pre- 
sent century, a greater proficiency has been attained to in than could 
reasonably be expected; and of this he might have found very satis- 
factory proofs had he, instead of going to the worst and most paltry 
modern specimens he could pick up, referred us to the buildings and 
designs of such men as Barry, Buckles, Rickman, Salvin, which have 
not merely a knowledge of, but a true feeling for the style. Nay, 
were all the reproaches heaped by him on Protestants and no mo- 
dern architects greatly more merited than they are, from himdo m 
not come with the best possible grace, and might therefore, at all 
events, be less acrimonious in tone—or has he altogether forgotten the 
flattering, yet certainly well-merited reception which the pnan 
of the late Augustus Pugin met with from the very class of persons he 
reviles. If, after seriously considering all this, and what has been 
urged against him, both by Mr. Habershon and nmny others, Mr. Welby 
Pugin should still persist in the opinions he has put forth, without in 
any degree qualifying them, in consequence of not having duly 


25 


e style was hardly begun to , 
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attended, in the first instance, to all the mitigating circumstances ; then 
we say he owes it to himself—to his character, to say so in the most 
direct and explicit manner, and so as to leave no room for its being 
imagined,—to afford no opportunity for its being said that he has nei- 
ther the courage or e'se the ability to defend his assertions, nor the 
generosity to confess his errors and exaggerations. 1f he was at all 
sincere in professing to have been “ actuated by no other feeling than 
that of advancing the cause of truth over that of error," it certainly 
behoves him now to admit that he had been somewhat too hasty 
in forming his estimate of modern English talent from the speci- 
mens which somehow of other obtruded themselves upon his notice, 
and caused him quite to overlook others of n far superior quality. 
Neither would it be altogether amiss were he to afford us the means 
of judging of his own taste and ability in design, by letting us see 
something that he himself has executed. 

We have been led on to say so much more concerning Mr. Pugin 
than we at first intended to do, that we must now defer our remarks 
on Mr. IHabershon's work, till our next number. All, therefore, that 
we have to add is, that we consider him to have greatly tbe better of 
the argument over the author of the contrasts, in every respect, and 
shows himself to be well informed in other matters, besides those con- 
nected with his profession. He makes a terribly hard hit at the 
vaunted unity of the Roman Catholic church, which once presented to 
Europe the singular spectacle of rival anti-popes, both of course equally 
infallible, uniting in cordially anathematizing each other. As to 
schism among the people, that is effectually prevented by the repres- 
sion of all private opinion on matters of religion ; and Mr. Habershon 
has expressed this so pointedly and convincingly, that we will give his 
own words: 

“Order reigns at Warsaw,” was the cruel irony of a minister in 
the Chainber of Deputics, after the extermination of the capital of 
Poland by the Russians. The Church of Rome in her extermination 
of the Albigenses, in her St. Bartholomew massacre, in her dragonades 
under Louis XIV., in the still darker acts of her inquisition has en- 
deavoured to destroy all who have dared /o /hink—and then, drawing 
tighter her gags, and closing firmer her dungeons, lest a sound should 
escape, she repeats courageously : “See the divisions of the Protest- 
ants and the unity of the Cathqlics.’” 


Specimens. in Eccentric Circular Turning, mith practical instructions 
Jor producing corresponding pieces in the art. Illustrated by Copper 
Plate Engravings and Cuts. By John Holt Ibbetson, Esq. Third 
Edition. London: Longman and Co. 


Mr. IDBETSON is an amateur mechanic and turner, and from the ap- 
pearance of the work before us, he has paid very considerable atten- 
tion to his favorite art of turning. The engraving at the commence- 
ment of the volume, and explanation of a compound eccentric chuck 
invented and made by hiniself for the purpose of turning, displays 
considerable ingenuity in its construction, and the various engravings 
throughout the work, sliow its endless application. 

We are sure all turners, whether they be amateurs or other- 
wise, will derive considerable pleasure and instruction from a perusal 
of this work, which will suggest to them, muny new applications of 
thier art, 


Botlean’s Traverse Tables. 


We have examined these tables, which appear to be in every 
respect worthy of the confidence of those who employ the method of 
surveying, to which they are applicable. 

The author has appended several useful tables to the work, among 
which, are tables for converting chains into yards and fect, and tree 
versa, and he also shows baw hia traverse tables may be applied in 
setting out railway curves; but from our own experience in these 
matters, we are of opinion, that the practical application of the authors 
method is by no means easy, on account of the natural obstacles which 
every where present themselves to the proceedings of the engineer. 


Ld 


off series of Litlographed Draminga of the London and Birmingham 
Railway by Jonn C. Bourne, with Topographical and D.seriptire 
Accounts, by Jonn BRITTON, F.S.A. Parts IH., & IV. containing 18 
Draninge. 


Tuis is a splendid specimen of railway art, and is a work which 
does credit to the artist, and communicates un interest to the railway. 
The two parts now before us complete the work, and are given with 
the letter-press to the whole; the lithograph drawings are beautifully 


executed, and are faithful representations. It is in fact a work whieh 
to the engineer is a splendid memorial of cotemporaneous skill, while 
by the nobleman and the admirer of the fine arts, it deserves preserva- 
tion as a unique specimen of art, and illustrative of one of the most 
striking enterprises of this wonder-working age. 


An Essay on the Boilers of Steam Engines, by R. ARMSTRONG, C. E. 
London, John Weale. 


We feel much pleasure to see the re-appearance of this very use- 
ful, excellent, and practical work, we shall not fail to notice it fully next 
month. 


Mr. RicHARDSON'S work on Elizabethan Architecture will be noticed 
in the next Journal. 


A second part of the Practical Treatise on Bridge Building, by 
Epwarp Cresy, Architect, &c., is just published. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


ROYAL SOCIETY. 

May 16.—J. G. CurrpnzN, Esq. V.P., in the chair. 

A paper was read, entitled 

t On the Visibility of certain rays’ beyond the ordinary red rays of the 
Solar Spectrum.’ By J. S. Cooper, Esq., in a letter to M. Fanapay, Esq. 

The author states his having observed an extension of the red portion of 
the solar spectrum, obtained in the ordinary way, beyond the space it occu- 
pies when seen by the naked eye, by viewing it through a piece of deep blue 
cobalt glass. He finds that the part of the spectrum thus rendered percepti- 
ble to the right is crossed by two or more very broad lines or bands; and ob- 
serves that the space occupied by the most powerful calorific rays, coincides 
with the situation of the red rays thus rendered visible by transmission 
through a blue medium. The author expresses a regret that lie has not lad 
suflicient leisure to pursue the investigation of these phenomena. 


May 30.—The Marquis of Northampton, P.R.S. In the chair. 

Profs. C. Hanstcen, M. Melloni, L. A. J. Quetelet, and F. Savart, were 
elected Foreign Members; Edward D. Davenport, Esq., James O. Halliwell, 
Esq., G. W. Mackmurdo, Esq., and the Venerable Charles Thorp, D.D., were 
elected Fellows. 


The papers read were :— 

* Fifth le'ter on Voltaic Combinations ; with some account of the effects of 
a large Consiant Battery ;' addressed to M. Faraday, Eeg. By J. F. DaN Lt, 
Esq. 

The author, pursuing the train of reasoning detailed in his preceding lettere, 
entcrs into the further investigation of the variable conditions in a voltaic 
combination on whieh its efficiency depends: and the determination of the 
proper proportions of its elements for the economical application of its power 
to useful purposes. He finds that the action of the battery is by no means 
proportioned to the surfaces of the conducting hemispheres, but approximates 
to the simple ratio of their diameters; and hence concludes that the ciren- 
lating force of both simple and compound voltaie circuits increases with the 
surface of the conducting plates surrounding the active centres. On these 
principles he constructed 4 constant battery consisting of seventy cells in a 
single serics, which gave, between charcoal points, separated to a distance of 
three-quarters of an inch, a flame of considerable volume, forming a con- 
tinuous arch, and emitting radiant heat and light of the greatest intensitr. 
The latter, indeed, proved highly injurious to the eyes of the spectators, in 
which, although they were protected by grey glasses of double thickness. a 
state of very active inflainmation was induced. The whole of the face of the 
author became scorched and inflamed, as if it had been exposed for many 
hours to a bright midsummer’s sun. The rays, when refiected from an im- 
perfect parabolic metallic mirror in a lantern, and collected into a focus bt a 
glass lens, readily burned a hole in a paper at a distance of many feet from 
their source. The heat was quite intolerable to the hand held near the lav- 
tern. Paper steeped in nitrate of silver, and afterwards dried, was speedily 
turned brown by this light: and when a picce of fine wire-gauze was held 
before it, the pattern of the latter appeared in white lines, corresponding to 
the parta which it protected. The phenomenon of thé transfer of the char- 
coal from one electrode to the other, first observed by Dr. Hare, was alum- 
dantly apparent; taking place from the zincode (or positive pole) to the 
platinode (or negative pole). The arch of flame between the electrodes was 
attracted or repelled by the poles of a magnet, according as tbe one or the 
other pole was held above or below it; and the repulsion was at times mo 
great xs to extinguish the flame. When the flame was drawn from the pole 
of the magnet itself, included in the circuit, it rotated in a beautiful manaer. 
The heating power of this battery was so great as to fuse, with the wtmost 
readiness, a bar of platinum, oue-eighth of an inch square: and the mast iv- 
fusible metale, such as pure rhodium, iridium, titanjurn, the native aüuy of 
iridium and osmium, and the native ore of platinum, placed in a cavity ecoupe! 
out of hard carbou, freely melted in considerable quantities. Ig POR. 
the author briefly describes the results of some experiments on the evolution 
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of the mixed gases from water in a contined space, and consequently under 
high pressure; with a view to ascertain, first, ig what manner conduction 
would be carried on, supposing that the tube in which the electrodes were 
introduced was quite filled with the electrolyte, and there were no space for 
the accumulation of the gases; secondly, whether, decomposition having been 
effected, recombination would take place at any given pressure; and lastly, 
whether any re-action on the current-force of the battery would arise from 
the additional mechanical force which it would have to overcome, These 
experimenta the author purposes pursuing at some future time. 


‘in experimental Inquiry into the Influence of Nitrogen in promoting 
Veyetable Decomposition, and the connexion of this process with the growth 
qj Plants, by R. Wac, Esq. 

The author considera it as a general fact, to which there are very few if 
any exceptions, that vegetable bodies in the state in which they are produced 
in nature, undergo spontaueous decomposition when kept under circumstances 
favouring such gu action; and that from the decomposition of each compound 
producta peculiar to that substance result. 


June 6,—V. Baily, Esq., V.P. in the chair. 


George Barker, Esq., was elected a Fellow. The paper read : 

* Experiments on the Chemical Conslilution of several bodies which undergo 
the Vinous Fermentation, and on certain results of the Chemical Action,’ by 
R. Riga, Esq. 

The special object of this paper is to show, first, that sugar is not consti- 
tuted of carbon and water only; secondly, that during the vinous fermenta- 
tion water is decomposed ; thirdly, that nelther pure carbonic acid nor alcohol, 
in the common acceptation of the term, is the product of this chemical action; 
and fourthly, that fermented liquors owe some of their valuable qualities to 
peculiar products formed during fermentation. 


June 13.—J. W. Lubbock, Esq., Treasurer, in the chair. 


The following papers were read :— , 

* Researches on the Tides. Tenth Series. On the Laws q^ Low Water at 
the Port of Plymouth, and on the Permanency of Mean Waler; by the Rev. 
W. WnEWELL. ` 


In this memoir, the author investigates the question, how far the mean 
water, that is, the height of the tide midway between high and low water, is 
permanent during the changes which high and low water undergo. That it 
is so approximately at Plymouth, having becu already ascertained by short 
series of observations, it was desirable to determine the real amount of this 
permanency by induction from longer scries of observations. A period of six 
years was chosen for that purpose ;. and the method of discussing these oh- 
servations was the same, with slight modifications, as in former researches. 
The height of low water, cleared from the effects of lunar parallex, and very 
nearly so from those of Junar declination, and compared with the height of 
high water, similarly cleared, enabled the author to ascertain whether the 
wean water also was atfected by the semi-menstrual inequality. The results 
vf tue calculation show, that the height of mean water is, within two or three 
inches, constant from year to year; and that, for each fortnight, it has a 
semi-menstrual inequality amounting to six or seven inches ;—the height 
being greatest when the transit is at 6 h., and least when at 11 h.,—the im- 
mediate cause of this inequality being, that the scmi-menstmal inequality of 
low water is greater than that of high water: this inequality, however, is 
probably modified by loca] cireunstances, These researches have also verified 
the theoretical deduction, that the height both of low and of high water being 
affected by the moon’s deelination, their meau height partakes of the varia- 
tions in this latter element, in successive years, conscquent on the chauge of 
position of the moon’s orbit. At Plymouth, the increase in meau low water 
amounts to about two inelies for cach degree of increase in the declination. 
In the high water, this change is less marked. The parallax correction of 
the height of low water is obtained from all years alike, by taking the residue 
of each observation, which remains when the semi-menstrual inequality is 
taken away, and arranging these residues for each hour of transit, according 
to the parallax. The declination correction is obtained in a manner analogous 
to the parallax correction, from each year's observations, with some correc- 
tion fur tbe variation in the mean declination of the moon in cach year. 

2. * Researches on the Tides. Eleventh Series. On cerfain Tide Observa- 
tiuna made in the Indian Seas, by the Rev. W. WHEWELL. 

This paper contains the resnlts of the examination hy the author of certain 
series of tide observations made at several places in the Indian Seas, which 
were forwarded to the Admiralty by the Hon. East India Company. These 
localities were Cochin, Corringa River, Surat roads in the Gulf of Cambay, 
Gogat:, on the opposite side of the same Gulf, and Bassadore, in the Islaud of 
Kissinis, in the Persian Gulf. 

3. * On the Electrolysis of Secondary Compounds,’ by J. F. DAN1ELL, Esq. 

The discovery of definite electro-chemical action naturally suggests the in- 
quiry into the relative proportion of that part of a voltaic current which, in 
the case of its decomposing a saline solution, is carried by the elements of 
the water, and that part which is carried by the elements of tle saline com- 
pound, and iuto the definite relations, if any such there he, subsisting between 
the two electrolytes so decomposed. This question was the origin of the in- 
vestigation which formed the subject of the present communication. 


* Experimental Researches on the mode of operation of Poisons.’ By J. 
BLAxE, Esq, 


Iu this paper the author examines more particularly the action of those 
poisons which appear to produce death by affecting the nervous system. 


June 20.—John William Lubbock, Esq., V.P. and Treasurer in the chair. 
Sir Thomas Dyke Acland, Bart., M.P., Edwin Guest, Esq., and John Hogg, 
Esq., M.A., were olected Fellows. 


t On the conditions of Equilibrium qf an Incompressible Fluid, the particlea 
of whirh are acted upon by decelerating Forces,’ by James Ivory, Esq., 
K.H., M.A., F.R.S., &c. 

The intention of this paper is to examine the principles and methods that 
have heen proposed for solving the problem of which it treats, with the view 
of obviating what is obscure and exceptionable in the investigation usually 
given of it. The principle first advanced by Huyghens is clearly demonstrated 
and is attended with no difficulty. This principle requires that the resultant 
of the forves in action at the surface of the fluid in equilibrium and at liberty, 
shall be perpendicular to that surface: and it is grounded on this, that the 
forces must have no tendency to move a particle in any direction upon the 
surface, that is, in r plane touching the surface. In the Principia, Sir Isaac 
Newton assumes that the earth, supposed a homogencous mass of fluid in 
equilibrium, has the figure of an oblate elliptical spheroid of revolution which 
turns upon the less axis: and, in order to deduce the oblateness of the sphe- 
roid from the relation between the attractive force of the particles, and their 
centrifugal force caused by the rotatory velocity, he lays down this principle 
of equilibrium, that the weights or efforts of all the small columns extending 
from the centre to the surface, balance one another round the centre. The 
exactness of this principle is evident in the case of the elliptieal spheroid, 
from the symmetry of its figure: and it is not difficult to infer that the same 
principle is equally.true in every mass of fluid at liberty and in equilibrium 
by the action of accelerating forces on its particles. In every such mass of 
fluid, the pressure, whieh is zero at the surfacc, increases in descending below 
the surfacc on all sides: from which it follows that therc must be a point in 
the interior at which the pressure is a maximum. Now this point of maxi- 
mum pressure, or centre, is impelled equally in all directions by all the smalt 
columns standing upon it and reaching to the surface; aud as the pressure in 
every oue of these columns increases continually from the surface to the 
centre, it follows that the central point sustains the total effect of all the 
forces which urge the whole body of fluid. It follows also, from the pro- 
perty of à maximum, that the central point may be moved a little from its 
place without any variation of the pressure upon it: which proves that the 
forces at that point arc zero. Thus the point of maximum pressure is in 
stable equilibrium relatively to the action of the whole mass of fluid: which 
establishes Newton's principle of the cquiponderance of the central columns 
in every instance of a fluid in equilibrium and at liberty. The two principles 
of lluyghens and Newton being established on sure grounds, the nest inquiry 
is, whether they are alone sufficient for determining the figure of equilibrium. 
Of this point there is no direct and satisfactory investigation: and in apply- 
ing the two principles to particular cases, it has been found that an equili- 
brium determined by one, is not in all cases verified by the other; aud even 
in some instances, that there is no cquilibrium when both principles concur 
in assigning the same figure to the fluid. Further researches are therefore 
necessary to dispel the obscurity still inherent in this subject. In a mass of 
fluid in equilibrium, if we suppose that small canals are extended from a 
particle to the surface of the mass, the particle will be impelled with equal 
intensity by all the canals: for, otherwise, it would not remain immovable, 
as an equilibrium requires. It has been inferred that the equal pressures of 
the surrounding fluid upon a particle, are sufficient to reduce it to a state of 
rest. Hence has arisen the principle of equality of pressure, which is gene- 
rally admitted in this theory. Now, if the matter be considered accurately, 
it will be found that the only point within a mass of fluid in equilibrium 
which is at rest by the sole action of the surrounding fluid, is the central 
point of Newton, or the point of maximum pressure. The reason is that, on 
account of the maximum, the pressure of all the canals terminating in the 
central point, increases continually as the depth increases; so that, besides 
the pressures of the canals, there is no other cause tending to move the par- 
ticle. With respect to any other particle, the pressure caused by the action 
of the forces in some of the canals standiug upon the particle, will necessarily 
Increase at first in descending below the surface, and afterwards decrease; so 
that the effective pressure transmitted to the particle, is produced by the 
Action of the forces upon a part only of the fluid contained in such canals, 
If a level surface be drawn tlirongh any particle, it is proved in the paper, 
that the cqual pressures of the surrounding fluid on the particle, are caused 
solely by the forces which urge the portion of the fluid on the outside of the 
level surface, the fluid within the surface contributiug nothing to the same 
effect, Thus a particic in a level surfare is immoveable by the direct and 
transmitted action of the fluid on the outside of the level surface; but it will 
still be liable to be moved from its p'ace unless the hody of fluid within the 
level surface have no tendency to change its form or position ny all the forces 
that act on its own particles, What has been said not only demonstrates the 
iusufficieney of the principle of cquality of pressure for determining the figure 
of equilibrium of a fluid at liberty, but it points out the conditions which are 
necessary and suflicient for solving the problem in all cases. The pressure 
must be a maximum at a central point within the mass: it must be zero at the 
surface of the fluid: and, these two conditions being fulfilled, there will neces- 
sarily exist a series of interior level surfaces, the pressure being the same at 
all the points of every surface, and varying gradually from the maximum 
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quantity to zero. Now all the particles in the same level surface have no 
tendeney to move upon that surface, because the pressure is the same in all 
directions: wherefore if we add the condition that every level surface shall 
have a determiuate figure when one of its points is given, it is evident, both 
that the figure of the mass will be ascertained, and that the immobility of the 
particles will be established. Maclaurin’s demonstration of the equilibrium 
of the elliptical spheroid will always be admired, and must be instructive 
from the accuracy aud elegance of the investigation. That geometer was the 
first who discovered the law of the forces in action at every point of the 
spheroid ; and it only remained to deduce from the known forces the pro- 
perties on which the equilibrium depends. These properties he states as 
three in number: and of these the two, which relate to the action of the 
forces at the surface and the centre of the spheroid, are the same with the 
principles of Huyghens and Newton, and coincide with two of the conditions 
laid down above. The third property of equilibrium, according to Maclaurin, 
consists in this, that every particle is impelled equally by all the rectilincal 
canals standing upon it and extending to the surface of the spheroid. Now 
it does not follow from this property that a particle is reduced to a state of 
rest within the spheroid, by the cqual pressures upon it of the surrounding 
finid; because these pressures may not be the effect of all the forces that 
urge the mass of the spheroid, but may be caused by the action of a part only 
of the mass. Maclaurin demonstrates that the pressure impelling a particle 
in any direction is equivalent to the effort of the fluid in a canal, the length 
of which is the difference of the polar semi-axis of the surface of the spheroid 
and a similar and concentric surface drawn through the particle, which evi- 
dently implies both that the pressures upon the particle are caused by the 
action of the fluid betwcen the two surfaces, and likewise that the pressures 
are invariably the same upon all the particles in any interior surface, similar 
and concentric to the surface of tle spheroid. Such surfaces are therefore 
the level surfaces of the spheroid; and evcry particle of the fluid is at rest, 
not because it is pressed equally in all directions, but because it is placed on 
a determinate curve surface, and has no tendency to move on that surface on 
account of the equal pressures of all the particles in contact with it on the 
same surface. Maclaurin scems ultimately to have taken the same view of 
the mattcr, when he says that “the surfaces similar and concentric to the 
surface of the spheroid, are thc level surfaces at all depths. (Fl. $. 640.) It 
thus appears that the conditions laid down above as necessary and sufficient 
for an equilibrium, agree exactly with the demonstration of Maclaurin, when 
the true import of what is proved by that geometer is correctly understood. 
The general conditions for the equilibrium of a fluid at liberty being explained, 
the attention is next directed to another property, which is important, as it 
furnishes an equation that must be verified by every level surface. If we take 
any two points in a fluid at rest, and open a communication between them by 
a narrow canal, it is obvious that, whatever be the figure of the canal, the 
effort of the fluid contained in it will be invariably the same, and equal to 
the difference of the pressures at the two orifices. As the pressure in a fluid 
in equilibrium by the action of accelerating forces, varies from one point to 
another, it cau be represented mathematically ouly by a function of three co- 
ordinates, that determine the position of a poiut: but this function must be 
such as is consistent with the property that obtains in every fluid at rest. If 
a, b, c, and a', //, c', denote the co-ordinates of the two orifices of a canal ; 
and ọ (a, b, c) and @ (a', 6’, c^) represent the pressures at the same points; 
the function $ (a, 4, c) must have such a form as will be changed into ¢ (a', 
6’, c), through whatever variations the figure of a canal requires that a, 4, c 
must pass to be finally equal to a’, 6’, c'. From tbis it is easy to prove that 
the co-ordinates in the expression of the pressure must be unrelated and in- 
dependent quantities. The forces in action are deducible from the pressure ; 
for the forces produce the variations of the pressure. As the function that 
stands for the pressure is restricted, so the expressions of the forces must be 
functions that fulfil the conditions of integrability, without which limitation 
an equilibrium of the fluid is impossible. Thus, when the forces are given, 
the pressure may be found by an integration, which is always possible when 
an equilibrium is possible: and as the pressure is constant at all the points 
of the same Icvel surface, an equation is hence obtained that must be verified 
by every level surface, the upper surface of the mass being included. But 
although one cquation applicable to all the level surfaces may be found in 
every casc in which an equilibrium is possible, vet that equation alone is not 
sufficient to give a determinate form to these surfaces, except in one very 
simple supposition respecting the forces in action. When the forces that urge 
the particles of the fluid, are derived from independent sources, tlic. figure of 
the level surfaces requires for its determination as many independent equations 
as there are different forces. In the latter part of the paper the principles 
that have been laid down are illustrated by some problems. In the first 
problem, which is thè simplest casc that cau be proposed, the forces are sup- 
posed to be such functions as arc independent of the figure of the fluid, and 
are completely ascertained when three co-ordinates of a point are given. On 
these suppositions all the level surfaces are determined, aud the problem is 
solved, by the equation which expresses the equality of pressure at all the 
points of the same level surface. As a particular example of the first problem, 
the figure of equilibrium of a homogencous fluid is determined on the supposi- 
tion that it revolves about an axis, and that its particles attract one another pro- 
portionally to their distance. This example is deserving of attention on its 
own account; but it is chiefiy remarkable because it would seem at first, 
from the mutual attraction of the particles, that peculiar artifices of investi- 
gation were required to solvo it. But in the proposed law of attraction, the 


mutual action of the particles upon one another is reducible to an attractive 
force tending to the centre of gravity of the mass of fluid, and proportional 
to the distance from that ceñtre; which brings the forces under the condi. 
tions of the first problem. The second problem investigates the equilibrium 
of a homogeneous planet in a fluid state, the mass revolving about an axis 
and the particles attracting in the inverse proportion of the square of the 
distance. The equations for the figure of equilibrium are two; one deduced 
from the equal pressure at all the points of the same level surface ; and the 
other expressing that the stratum of matter between a level surface and the 
upper surface of the mass, attracts every particle in the level surface in 1 
direction perpendicular to that surface. No point can be proved in a mor 
satisfactory manner than that the second equation is contained in the bypo- 
thesis of the problem, and that it is an indispensable condition of the equi 
brium. Yet, in all the analytical investigations of this problem, the second 
cquation is neglected, or disappears in the processes used for simplifying tbe 
calculation, and making it more manageable ; which is a remarkable instance 
of attempting to solve a problem, one of the necessary conditions beg 
omitted. The equations found in the second problem, are solved In the third 
problem, proving that the figure of equilibrium is an ellipsoid. 

The Society adjourned over the long vacation, to meet again on the 2t 
of November. ` 


COLLEGE FOR CIVIL ENGINEERS, 


We direct the attention of our readers to the prospectus of the 
above institution, which is appended to our Journal; we have mt 
time or space to devote to it so largely as we should wish this month, 
but we dall not omit to make our remarks in the next. We shall 
merely mention now, that before the promoters can,expect to have 
the support of the profession, there must be some alteration made 
in the mode of instruction, and an addition to the council; besides, 
we do not like the wholesale way of manufacturing engineers from 
the cradle, as it would appear by the tables in the prospectus is the 
intention of the promoters. 


The Royal Academ of Sciences of Berlin aprreciating tbe utility of the 
works published by the Count De Pambour, and particulary of his theory of 
the steam-engine which hasjust appeared in this countey, lias, in its sitting of 
the 6th of June, elected him, by unanimity of votes, member of the academy. 


STEAM NAVIGATION. 


— 


The British Queen.—tn the notice of this splendid vessel in our July num- 
ber, we omitted to state that the decorations of the saloon and passengers 
apartments were entrusted to Mr. Simpson, of the West Strand, lot 
don, who has displayed considerable taste in the finishing. We will bere 
give a short description of the apartments. Immediately lending from the 
principal staircase and the state-room are two saloons, the one adapted for 
a dining, and the other as a drawing or ladies’ room. either of which are espe: 
cially pacions and agreeable. The dining-room, 60 feet Jong and about 
fect wide, is most elaborately fitted up and decorated in the Elizabethan style, 
with devices and historical subjects painted in a very superior manner on * 
new material which gives to the painting the appearance of being worked in 
tapestry or worsted work; it is further enriched by additional carvings of 
flowers. ornaments, gilding, &c., and is, en masse, exceedingly chaste and uni- 
que. The staircase is of a novel description in a ship, having a duuble fight 
of stairs descending on either side, and is very richly carved in Koglish oak. 
The drawing or ladies’ room is much smaller than ‘the preceding, but deco- 
rated very neatly in white with gold mouldings and arabesque hangings 16 
corresponding colours, so that for extent. as they form a vista or neatly m 
feet in length, for variety and elegance, it can be safely said that this suite 
of rooms has never yet been surpassed. 


Government Steamers.—It is not generally known that a steamer of vey 
large tonnage is about to be launched from Chath m Dockyard. lt will have 
teen Legun and finished in the incredibly short space of eight weeks. Wear 
informed that this extreme expedition is an experiment under direction of the 
Government, in order to ascertain the shortest possible time in whicb sihi 
vessel ean be completed. The number of hands has Leen unlimited ; in fact. 
the men are working on her at the present moment as thick as bees ina his 
and they are allowed to make as many working hours day as they tan 
The sum apportioned ‘or the labour, we understand, is 4,0007. ; and should: 
not cost that, the overplus is to be divided among the men. The expenmem’ 
has excited the greatest possible interest in the neighbourhood. : 
Gazette, 


The Cyclops Steam Frigate.—This magnificent vessel, the Largest steam man- 
of-war in the world, was lately launched from Pembroke kyard. He 
dimensions are as follows :—Length. 225 feet, beam between paddles 38 fot. 
depth of hold 21 feet, Her tonnage is about 1.300, being 200 tons larger thin 
the Gorgon, launched from the same shp about eighteen months since [bt 
equipment, as a man-of-war, will be the same in all respects asa fngate. 
having a complete gun or main deck as well as an upper or quarter deck. 
the main deck she will carry cightecu long 36-pounders, and on the kl 
deck four 48-pounders and two 96-pounders on swivels, carrying a ball of: 
inches diameter, and sweeping round. the horizon 240 degrees.— [he Cyders 
Ike the vessel already referred to, will Le commanded by a pest cepta, 
these two. being the only steamers taking a frigate’s rank. Her crew * 
consist of 210 men, 20 engineers and stokers, and a lieutenapt's part 
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marines, who will have charge of the guns, all of which move upon slides 
and fixed pivots, thereby taking a much wider range than the ordinary car- 
riage can give. She will be schooner rigged, but her foremast will be of the 
same panting and height as that of a 36-gun frigate. Her draught of water, 
with al! on board, including six months’ provisions, completely armed, and 
with twenty days’ fuel, will be fifteen feet. This quantity of fuel (400 tons) 
will be carried in the engine room. but there is space in the fore and after 
holds for ten days’ more coal, making in all sufficient fuel for a thirty days’ 
run. She has an orlop deck below the gun deck, of dimensions so magnificent 
that there is room to stow with comfort eight hundred troops and their 
officers, so that, taking her all in all, the Cyclops may be considered the most 
powerful vessel in her Majesty's service. 

Steam to India.—The Vernon, a splendid frigate-built East Indiaman, was 
launched on Saturday, Aug. 3, trem the building yard of yhe Messrs. 
Groen, at Blackwall; she has a powerful steam engine to propel her in calms, 
at the rate of five knots an hour, so as to accomplish the voyage from the 
Lizard to Calcutta in seventy-five days. 

Lausch of an Iron Steamer.—On Friday, 9th ult., one of the most handsome 
steam vessels of her size ever built was launched from Mr. Borrie's slip ad- 
joining his foundry. Considering that this is the first vessel of the kind con- 
structed by Mr. Borrie, her mould and appearance bear unequalled testimony 
to his scientific skill. She glided into the water amid the cheers of a large 
concourse of spectators. The following are the dimensions of this vessel :— 
Length of keel, 116 feet; length on deck, 130 feet; breadth within the pad- 
dle-boxes, 21 feet; breadth over all, 37 feet; depth of hold, 9 fect; measure- 
ment. 300 tons; draught of water when launched, 15 inches. Her calculated 
draught, when her engines, boilers, compliment of passengers, &c., are on 
board, is 30 inches; but it is expected that it will not exceed 28 inches. This 
is, we believe, the lightest draught of water ever attained by any vessel of her 
size iu Great Britain. She will be propelled by two engines of thirty-five 
horse puwer each. The engines have expansion valves attached. for diminish- 
ing the consumption of steam in the cylinders; and the boilers combine two 
arrangements in their construction, the one calculated to consume the smoke, 
aml the other to ensure a more rapid generation of steam than any marine 
boilers hitherto in use. The symmetry of this vessel is greatly admired, and 
scems to be as near perfection as can be attained. She must be a very fast 
»mooth-wuter sailer, for which alone she is adapted. Altogether the vessel 
is a new laurel to Mr. Borrie's increasing reputation as an enginecr.— Dundee 
Chronicle. 

The iron steam-boat, Robert F. Stockton, will not answer for service in the 
Delaware anl Raritan canal, for which she was built, on account of her 

Jraught of water, which 1s upwards of seven feet. Her cost was more than 
20.000 dollars.—New York paper. 

Launch of an Iron Sloop.—On ponas. 12th ult., a handsome iron sloop, 
built by Messrs. James and Charles Carmichael, was launched 'frum their 
building-yard in the Iron Works, Sea Braes. She is named the Tinker, and 
measures sixty tons. She appears to be an excellent vessel; and all present 
at the launch admired her buoyant appearance in the water. This is the first 
iron sailing vessel which has been built at this port; but it is probable thar 
the trade of building iron vessels to be propelled by sails, as well as by 
steam, will speedily increase, and be carricd on to a great cxtent very soon. 
In the yard from which the Tinker was launched there is the frame-work ot 
an iron steamer of 200 tons, which, we understand, is to be employed on the 
Mid-Lothian and Fife Ferries.—Dundee Chronicle. 


PROGRESS OF RAILWAYS. 


Great Western Railway.—The works between Bath and Bristol are proceed- 
ing most satisfactory, two out of the threc tunnels nre all but complete. The 
arch of the bridge over the Avon 100 feet span is turned, and the piers of 
two other bridges are formed, large quantities of timber fur the permanent 
way are ready, and every thing indicates that this portion of the railway 
will be opened in the ensuing spring. 

Manchester and Birmingham | Railway.—The viaduct across the valley at 
Stockport, one of the heaviest contracts on the line, is now rapidly progress- 
ing. This work consists, in part, of 23 arches of 63 feet span. These arches, 
or rather the centres on which the arches are to be turned, require 3,500 
cubic fect of timber for the construction of cach, and there are to be eight 
arches completely finished before the centre uf the first is struck. It will, 
therefore, require 30,000 feet of timber in the construction of this part of the 
work. The brick work is theee feet in thickness. The highest arch will 
evertop Mr. Ferneley's seven-story mill about 12 feet.—Staffordshire Adver- 
tiser. 

Midland Connties Railway.—The contract for the erection of the station at 
Leicester has been undertaken by Messrs. Waterficld and Smith, in conjunc- 
tion with the building company, and it is expected to be covered in by No- 
vember next. Tho amount of the contract is under £15,000. The tunnelling 
under the frcemen's common is now extended to nearly twenty yards, but 
would have been much more ere this, had it not been for the falling in of the 
shaft some weeks ago. The soil is hard clay. 

Lirerpool and Manchester Railwag.—1lhe fifteenth pasen mecting of the 
shareholders was held on Wednesday, the 24th July. By the balance abect 
it appears that the total receipts for the half-year ending the 30th of June, 
1839. were £123,814. 6e. 8d. ; expenses £75,002, 7s. Id ; giving a net jro- 
fit for the half-year of £48,211. 19s. 7d.; to which is added, £5,089. 15s. 8d., 
balance from the last account, leaving a disposable sim of £53,301. 15s. 3d. 
From which sum the directors recommended a dividend of £4. 10s. per share, 
amounting to £49,023. 4s. 6d., leaving a balance of £4,278, 10s. 94. to be 
carne to the credit of the next half-year's account, which proposition was 
ynanimousely agreed to by the proprietors, 


v 


Glasgow, Paisley, and Ayr Railway.—We have much pleasure in stating that 
eleven miles of this line (from Ayr to Irvine) were yesterday week passed 
over by an engine and train, with a party of the directors and their friends, 
The engine was one of those furnished by Stark an! Fulton, of Glasgow, and 
performed remarkably well. The road was uncommonly smooth and firm for 
one so rccently laid, part of it having only been finished the previous even- 
ing. This part of the Jine will be opened to the public on Thursday next. 
The whole line from Ayr to Glasgow, including the Arklestone tunnel and 
other works constructed by the Glasgow and Ayr. and Glasgow and Greenock 
Companies jointly, will, it is believed, be completed very early in the summer 
of next year.— Railway Times, July 27. 

Lancaster and Preston Railway—The operations of this line of railway 
are in a very active state of progress. At this end of the line the works are 
already beginning to assume a very interesting and railway like appearance. 
The via-luct across Water-lane promises to be a very handsome structure, the 
arches being exactly at right angles with the road. The skew bridge in 
Marsh-lane is an excellent and substantial erection, and is in a forward state 
of progress. On Messrs. Mullins and M‘Mahon’s contract the operations are 
procceiling most satisfactorily, and with all possible alacrity.— Preston 

'hronicle. 


York and North Midland Railway.—The laying of the second line of rails is 
proceeding with rapidity, and will be completed from this city (York) to the 
junction in about four months. The other works from Milford to Altofts are 
progressing very favourably, and no doubt exists that the contractors will 
aave completed their respective contracts in March next. — Yorkshire 

ozette. 


London, Southampton, and Portsmouth Railway.—Mr. T. Brassey has taken 
the contract for the formation of the railway from Bishop Waltham to Fare- 
ham, and has engaged to complete that portion by May next, 


Bristol aud Exeter Railway.—On Tuesday, 30th July, the first stone of the 
Bristol and Exeter railway bridge, over the river Parrett, at Bridgewater, was 
laid in the presence of some of the directors, anc of a numerous body of 
workmen employed by the contractor Mr. Bromhead. The bridge is to be 
of stone, a single arch of 100 feet span, and is to bear the name of the 
“ Somerset Bridge."— Bristol Journal. 


Opening of the Versailles Railway.—This railway branches from the St. Ger- 
main railway, and was undertaken in 1838 by tlic Paris Rothschilds. It has 
been two years and a half in progress, and passes through a dificult country. 
1t was opened on Sunday the 4th instant, and carried 12 or 15 thousand per- 
sons, giving a return of 20007. 


Railroads in Belgium.—We are assured that the negociations between the 
government and the assignees of Mr. Juhn Cockerill arc terminated, and that 
the Minister of Public Works intends to make Seraing the general and sole 
manufactory for every thing necessary for the continuation, &e., of the iron 
railroads. The compact, it is said, is drawn up in such a manner as not to 
require he approbation of the Chambers, the two ministers who have drawn 
it up having confined themselves to the limits of the votes of eredit, which 
they suppose will be annually given for the iron railroads. This cannot be 
admitted ; for if such an establishment 1s purchased by the state, the minister 
cannot apply the sums voted for the iron railroads to the payment of real 
property, the purchase of which has not been legally sanctioned — In such a 
case the Miri would incur risks which connot be recovered by the rc- 
sponsibility of the ministers. A fire or an inundation might destroy Seraing 
and all 1t contains. Who then would insure for the loss, if the acts of minis- 
ters had not been ratified by a law 9?— Brussels paper. 


Railways in Germany,—That part of the Taunus Railway which lies between 
Frankfort and Hochst was opened on the 7th inst. The firat train started at 
five in the morning. The two places, formerly two hours asunder, have been 
brought within a distance of cight minutes of cach other. On the same day 
(the Fen) the Emperor Ferdinand’s Railway, from Vienna to Brunn, a distance 
of about nineteen German (eighty-five English) miles, was opened with great 
solemnity, The first tr in performed the distance m a few minutes over four 
hours. The day appears ts have been celebrated, particularly at Brunn, as a 
civic feast, and the ticke s which had been sold were disposed of by the first 

urchasers of them at a considerable advance, to those who were anxious to 

e able to boast that they had been among the first travellers by the new 
railway, We regret to find that the day did not pass over without an acci- 
dent. In the evening, as one of the returning trains had stopped at a station 
to take in water, the locomotive engine of the train next in succession ran 
into the hindermost carriage, by which means several persons were seriously 
hurt, though none dangerously. The engincer to whose carelessness the 
accident was attributed, was immediately placed under arrest. 


ENGINEERING WORES. 


NEW HOUSES OF PARLIAMENT. 


We are happy in being able to state that the works connected with the 
embankment for the new Houses of Parliament are now rapidly drawing to 
a conclusion. The twelfth and last course of the granite facing of the river 
wall has been commenced, and we hope ere long to announce that the entire 
of this great hydraulic work has been completed. As there has not been 
any material alteration in the construction from the drawings and specitica- 
tion given in our first vol. pape 31, we refer to them for a full description of 
this solid and beautiful structure. 

The coffer dam, which is one of the largest ever executed, has remained 
perfectly entire, and, we may say, alniost free from leakage since it was 
closed in December last; the greatest quantity of water collocted in it, in- 
cluding land springs and drainage, has not exceeded, we understand, twenty 
cubic feet per minute, which from a mass of work upwards of twenty thou- 
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sand fect in area, appears almost incredible. Now that its “occupations 
gone," we wish to sce it removed, for instead of a protection it seems merely 
a dingy screen to the massive fabric behind. 

This undertaking, although great in extent, is we hope merely the com- 
mencement of the magnificent scheme for the embankment of the river 
Thames from Vauxhall to London Bridge, and from the active measures now 
in progress, we are not likely to be disappointed. 

The foundation walls of the new Houses are rising rapidly, and keeping 
pace with the river wall, they are all now out of danger of the watery ele- 
ment, at present, although they seem merely an intricate maze of brickwork, 
yet shortly we shall find order and beauty springing out of this apparent 
chaos of confusion. 


Repairs of Freuch Ports —The French Chambers have passed the law autho- 
rising the government to expend 43 millions more (1,700,000/.) cn the repairs 
of 17 of the principal ports. 

Gigantic Tunnel.—Zanino Volta, an Italian engincer, has brought forward 
a plan for a railway from the Lake of Zurich to Como, to join tne Lombanlo- 
Venetian railway. He proposes to pass the Grison Alps by a long tunnel, 
which, from his survey, he hopes to be able easily to carry through the gra- 
nite rocks. M. Volta proposes to form the rails of the granite, which is of a 
good quality. Twoeintons have alrealy given tlieir ape latent to the plan, 
and the engineer hopes to obtain sufficient support to be able to carry it into 
execution. 


Opening of the Willington and Repton New Bridge.—This admirable and use- 
ful underta ing. which was commenced about three years ago, has at length 
been completed, to the praise of the architect who deigna and constructed 
it, to the honour of the spirited gentlemen by whom it was originated, and 
to the infinite satisfaction and delight of the inhabitants of the neighbouring 
localities, who sct no bounds to their admiration on this occasion. The 
bridge is nniversally allowed to be a fine specimen of architecture; it has 
been constructed under the superintendence of J. Trubshaw, Esq., civil engi- 
necr. It consists of five arches. It has been erected at a cost of 6,2107.— 
this sum including the toll-house.—Tke Staffordshire Advertiser. 


Ipswich Wet Dock.—The ceremony of laying the foundation stone of the lock 
connected with this great and important undertaking, took place on Wed- 
nesday, 26th June. "The stone consisted of a fine block from the Yorkshire 
quarries, weighing about four tons; on the upper side the following inscrip- 
tion, on a plate of cast iron, was let into the stone :— 

IPSWICH DOCK. 
The first stone of this Lock was laid on the 
2.th day of June, A. D. 1839, 


BY 
GEORGE GREEN SAMPSON, ESQUIRE, MAYOR, 
Dykes Alexander, Esquire, Treasurer of the Commissioners, 
Peter Bartholomew Long, Esquire, Clerk. 
Engineer of the Works—Henry Robinson Palmer, Msquire, F. R. S., 
Vice-President of the Institute of Civil Engincers. 
Contractor for the Works—David Thornbory, Esquire. 


NOSTROS IN COMMODA PUBLICA 
CONATUS, TU DOMINE SECUNDA. 


On the proposed site of the Docks a vast excavation had been male, in 
which Words much difficulty arose from the influx of spring water; but, by 
the erection of a steam-engine, the inconvenience was in a great measure 
overcome. The brick-work was then commenced, partly upon piling, and 

artly upon n concrete formed of gravel and lime, e lower surface of the 
Tick is formed by an inverted elliptic arch, having a span of 45 feet, and 
depth of 12 feet. This arch extends in length 230 feet. the spaces being ex- 
cepted in which the lock gates are to swing; of this distance, 45 feet in front 
of the lock, the space for the gates, and about 50 feet within the lock, are in 
the course of building. The extreme depth to which the foundation reaches 
is 16 feet below the level of low water, an: will be 33 feet below the top of the 
coping: The number of bricks required will exceed two millions, and the 
quantity of stone 660 tons. It is calculated that the weight of all the mate- 
tials of which the lock is to becomp.sed, viz., briek-work, masonry, and con- 
crete. will be nearly 12,600 tons. 


Suspension Bridge across the Danube.—The patent for the construction of this 
bridge is granted to the Baron Signa, and will be proceeded with immediately. 
lt will cro:s the Danube between Pesth nnd Ofen, and will connect Hungary 
with Austria. Mr. Tierney Clark, who built the liammersmith Suspension 
bridge, isto be the engincer.—Railway Mag. 


Chard Canal.—1t is with pleasure we notice the rapid progress of this work. 
Upwards of fifty men are now employed in different parts of the linc, and it is 
confidently expected that the whole will be completed by the time specified. 
—Bristol Mirror. 


Rocester Bridge.—On Thursday the 8th ult., the foundat: n stone of the 
bridge about to be erected over the River Dove, was laid with masonic 
honors by the Earl of Shrewsbury. The bridge will have one arch of 60 feet 
span and threa land arches, and is to be erected under the supenntendance of 
Mr. Fradgley, engineer, 

Opening of the Willington and Repton New Bridge.—This admirable and use- 
ful undertaking, which was commemced about three ycars ago, has at length 
been completed, to the praise of the architect who designed and constructed 
it, fo the honour of the spirited gentlemen by whom it was originated, and to 
the infinite satisfaction ana delight of the i: habitants of the neighlouring 
localities, who set no bounds to their admiration on this occasion. The 
bridge is universally allowed to be a fine specimen of architecture. It has 
Leen constructed under the superintendence of J, Trubshaw, Esq., civil en- 

neer; and consists of five arches, It has been erccted at a cost of £6,210. ; 


sum including the toll-house, The road from Repton to the bridge is 


estimated to cost £1,000., £700. of which has already been subscribed by the 
]riblic ; and 1t is confidently hoped that the remainder will soon be procured. 
— Staffordshire Advertiser. 

Granton Pier.—lis Grace the Duke of Buccleuch, who has just returned 
from the Continent, visited Granton Pier on Thursday, 8th ult., to inspect the 
progress of the works since his departure. Upon examination, his Grace was 
much satisfied to find that the Pier is now 1,500 feet in length, and we le- 
lieve is to extend about 270 feet fur. her; and that other three je:tieg, exclu. 
sive of the three already finished, each ninety fect long, with sheds for the 
receiving and housing of goods, and for the accommodation of passengers, 
together with two low-water slips, had been begun. His grace afterwarils 
visited the Quarry, where 100 workmen are employed, and gave directions 
to Mr. Hawkins, reside nt engineer for the works, for certain alterations ap 
improvements on tt, so as to preserve the communication with the new roul 
adjoining that of the Glasgow Railway, contract for water, supply ef gis, 
aml! other improvements connected with the Pier.—Dwndee Chronicle. 

Port of Liv L.— A new and commodious dock is about to Le constructed 
by the Ellesmere and Chester Canal Carrying Company, on the site of the 
Horculineum Pottery. It is to be to the southward of the spacious dock now 
being formed by Lord Francis Egerton, and whieh will be completed in about 
three months. Instead of railways operating injuriously on canals. as wasat 
first supposed, 1t scems that they have really benefited them, as the earrying 
trade both of his Lordship's and the Ellesmere Company have inercased so 
much as to render more accommodation absolutely necessary. At the south 
end of the town a few private and wealthy individuals have bought all the 
shore, from the Karl of Lefton and others, from the Brunswick Dock to 
within a few yards of the Dingle —Liverpool Mail. 


———À 
NEW CHURCHES, &-. 


— 


Consecration of Ketley Church —This ceremony was performed by the Lon! 
Bishop of Hereford, on the 27th July. The church is à remarkably neat etti- 
fice in the gothic style, beautifully si natel on an eminence commanding a 
mcst extens ve view" It is tuilt and endowed at the entire expense of His 
Grace the Duke of Sutherland. . 

Wilts.—The foundation stone of Chris! Church, at Derryhill, in the parish 
of Calne, Wilts, was laid on Monday, July 29, by the Marquis of Lansdowne 

Isle of Portland.—Subscriptions are raising for the purpose of erecting a 
new church in the Isle of Portland. Her Majesty has kindly given 300/. to- 
wards the fund, and an endowment of 1,5007. has been also contributed. The 
sum required for building the church is 2,0001. 

Abergavenny.—Miss Herbert is building an extra church and a row of alms- 
houses for the poor at her sole cost. 

Wolverhampton.—A meeting was hold at Wolverhampton on Tueslay, 29h 
July, to take the necessary steps for erecting three new churches in that 
place. 

New Churches in the Potterics.—' he district committee for Newcastle and 
the Potteries, appointed by the Dioessan Society ot Lichfield, since their ap 
pointment, have already receive:l in donations ang subscriptions 7007. 

New Chapel at Hartshill,—On the 23rd July, the foundation-stone was laid 
of a new chapel for the congregation of Independent Dissenters at Chapel 
End, near Hartshill, Warwiekshire. — 

Leamington —The new chapel of St. Mary, was consecrated by the Lorl 
Bishop of Worcester, on Saturday 27th July last. The chapel is a gothic 
edifice, and will seat about 1.200 persons. 

Damage to Ripon Minster bi Fightehige. On Monday afternoon, 12th ult. 
between three and four o'clock, a heavy shower of rain fell at Ripon, atiended 
with thunder and lightning, which appears to have done much damage io 
the Cathedral. 

Elgin, July 25.—lhe monument on the Tady Mill, to the memory of the 
late Duke of Gordon. is now a'most completed, lt is ninety feetbigh, and 
has a very fine a pearirce from the town and country round about, A jwr- 
sen from the top ean have a e'car and distinct view of Lossiemouth and tbe 
shipping. besides a long range on both sides of the Frith, ‘The whole dees 
great credit to the contractors, Messrs. Shand and Brander.— Edinburgh 
Courant, 

Monument to the memory of Whilfeld—A mecting of the committee sho 
superintend the service on Stinchcumbe ]1ill took place on the evening of the 
ce ebration, when the erection of a monument. on Stinchcombe Hill, in me- 
mory of Whitfield's labours, was suggested. The proposition was conlialiy 
received, The monument, if erected, wil! be visible from twelve counties. and 
from almost any place within a radius of twelve miles.—Gloncester Chronicle. 


Paddington. —An additional church is to be built in this pariah, for which 
architects are invited to send in designs. 

Rouen Cathedral.—The works of the central tour, intended to replace that 
destroyed by lightning iu 1822. are continued. ‘The plan is an open spire of 
iron work, to reach to 400 feet from the ground, with spires at the angles 
half way up the great one. 

The Ancient Pilgrims’ Chapel at Maidstone —This interesting little relie of 
early Engli h architecture, after a lapse of 580 yeurs, is again used as pam 
of publie worship. lt was tunsecrdtd. (or rather reconsecrated) by tbe Arch- 
Lishop of Canterbury on the 18thinst ‘The ancient chapel which nas 3 
feet d ndis long from east to west, by 25 feet wide, has been caretuily 
restored and enlarged at fhe west ud, from the designs mid under the supet- 
intendence of J. Whichcord, Kay. It is now calculated to hold 600 persens- 
The cost of its restoration and enlargement has been defrayed by public sub- 
scription, and amounted to between two and three thousand pounds. 

ovit New Church, near Maidstone — Ihe ceremony of laying the firat sou 
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of this church was performed on the 18th ult. by the Archhishop of Canter- 
lory, in the presence of a large body of the clergy and several thousand 
spectstors. The church isin the early English style of architecture. and isto 
be built of Kentish rag stone. Its interior dimensions are 92 feet by 31 feet 
6 inches in the clear, with a gallery at the west end, for the singers and 
children, and contains 600 sittings. It has a tower at the west end, sur- 
roonded with an octagonal spire, being together 110 feet in height. The plan 
of the church at the east end is in the form of half a decagon, similar to 
mny of the churches on the Continent. The contracts nmount to rather more 
than 2000!.—4 Parsonage House is nlsa in the course of erection, situate close 
to the church. The land on which both the church and parsonage are build- 
ing. was the gift of the Right Hon. the Earl of Romney. The funds for the 
erection of the church and irsonage have been raise] by public subscription, 
aided by a grant from the Church Building Society. 

M Church.—The Dean of Hereford, w hose taste for ecclesiastical archi- 
tecture is well known. has affected a greit improvement in the fine old 
church. He has had all the rw dish removed that had collected from time to 
time about the building to that extent that not one portion of its nse was 
visible. He has converted useless materials into matters of utility and orna- 
ment; he designed a communion table, n pair of magnificent chairs, kneelin, 
stools, reading stands, and communion rail, and repaired the stalls, all o 
which he has had most beautifully excented by his parish oner Mr. Davies. He 
has had all the painted glass arranged that was seattered about in the dif- 
ferent windows, and placal the whole in the windows of the chancel, making 
a most agreeable point in harmony of colour, as well as having collected the 
Scriptural subjects into that order that they were originally designed for. 
The good taste displayed by the Dean iu the arrangement of these matters, 
gives an interesting appearance to tlie chancel; and in addition to these im- 
provemets, the Dean has made further designs in the hope that he shall, with 
the help of his parishioners, see them exceuted.—Feliz Farlry's Bristol 
Journal, 

Dunkiuffeld, a Presbyterian chapel on an extensive scale. is now in course of 
erection under the direction of Mr. Tattersall, of Manchester. We shall, 
next month, give a full deseription of its architectural character. 


PUBLIC BUILDINGS, &c. 


— 


Brecon——A new Shire Hall is about to be erected at this place, for which 
tenders are requested. 

Hitcheu.—A new Town Hall is about to be erected, for which tenders are 
requested. 

The Union Bank of London.—A spacious building is about to be erecte for 
this Rank, in Argyle-place, Regent-street, under the direction of Messrs. 
Newnham and Webb, architects. 

Chatnworth.—The conservatory which has been erceted for his Gree the 
Duke of Devonshire is 375 feet long. 125 feet wide, and 75 feet highin the 
centre. We believe itis by farthe largestin the world. 

The Surrey County Lunatic Asylum—The works of this Luilding erecting 
from the designs, and under the general superintendence of Mr. Moseley, the 
county surveyor for Middlesex. are proceeding rapidly. The building pre- 
sentsa principal frontage of 525 feet to the south-west; the two extreme 
ends for a length of 112 feet, projecting 117 fcet forward; the centre forms 
three sides of a quarangle, the principal elevation of which is completed by 
the superintendent'a house, which. by advancing 68 feet, and having an in- 
creased elevation, sustains the consequence of the centre. The general line 
to thesky is broken by six towers at the angles, having an additional story, 
and being surmounted by battlements. The building will contain 350 patients, 
is fire-proof throughout, being entirely surmounted by an iron-roo:. The 
stile Elizabithen,—the principal front is faced with red kiln-burnt bricks, 
with bath-stone rustics to the quoins, plinths, cappings, mullions, reveals, 
strings, copings, and caps, and bases to the chimnies, and it may be said gene- 
rally. that (small as the estimate may appear) no expense has been spared 
in making the building wor.hy of the rank which its dimensions entitle it 
to hold. either as to its picturesque or substantial construction. The con- 
tract with Messrs Baker and Son, the builders, inclusive of the offices, and 
airing court, walls, &c., is under 45.000/., subsequent contracts have been 
entered into for warming and heating the baths with Messrs Barlow and Co., 
and for the apparatus for making and laying on oil-gas throughout, with Mr. 
Deville of the Strand, 


ANTIQUITIES. 


— 


Roman Pavemeni.—Lately in excavating the ground for rebuilding the Hall 
of the Worshipping Company of Dyers, in College-street, Dowyate-hill, at 
13 ft. 8 in. below the level of the street, and just alore the ravel, the work- 
men came to the remains of a Roman pavement, formed of small pieces of 
tiles abont an inch square, bedded apparently on fine concrete; two thin 
earthen jars or bottles were also foun! near the same spot, one of which ls in 
a perlect state, and two coins nearly obliterated. ‘The lower part of the 
ground in which the above were found, for 4 ft. 6 in. in thickness appeared 
to by the sediment or earihy matter from water, probably of the ancient 
Walllrook, and in it, scattered over the surface, was a large quantity, 
20 cwt., of animal Lones. 

Newark Uastle.—The interior of this venerable pile of feudal grandeur, 
which has resisted the storms of war and. the fury of the tempest for more 
than 700 years, is now cleared away, and the site of the ground where the 
deatn-stricken and licentious John, the pedantic James, the equivocal Hen- 


rietta, and the irresolute and fading Charles, bore so conspicuous a part, 
is shortly to be opened as a cattle market for the borough. The ground is 
the property of W. F. Handley. Esq. who purchased it at the lute sale of the 
crown lands.—Nottingham Review. 

Ancient Trandle Wheel.—A part of an ancient trundle wheel was found a 
few days ago in Chalmerston Moss, on the surface of the clay, and about 15 
f-et of moss above it; froin which circumstance it is supposed that it must 
have lain there for nearly 2.000 years. The construction is remarkably sim- 
ple. The various paris are held together without nails, but in a. strong and 
efficient way.— Stirling Observer. 

Roman Canseway.—Xome works for improving the channel of the Scheldt 
have necessitated several extensive cuttings across the old Roman cuseaav, 
called La Chausée de Brunehaut, which connects, in a straight line, the towns 
of Bavay and Tournay. These cuttings took place on the spot described in 
the itinerary of Antoninus as the Pons Sealdis. In the course of the work 
there have been discovered. on various points, remains of constructions and 
large quantities of materials, which indicate the site of a town or large vi!- 
lage, and it appears that in this locality several bridges hal been. thrown 
over the Seheblt. This discovery shows that the point given by antiquaries 
as Pons Scaldis, was not merely a bridge over the Scheldt, but a Roman 
station, which was probably fortified. 

Roman Pavement.—A very interesting discovery was made a few days bck 
in dizging a cellar near the High Bridge. The workmen uncovered a large 

ortion ef Roman pavement composed of rude maierial. A layer of stones 
rad first been placed down, and over these, obliquely and about jh uf an inch 
apart, small flat tiles, the whole being converted into a solid mass hy filling 
up the crevices with a red cement. The pavement was a foot below the pre- 
sent surface, and was evidently the floor of a Roman duelling-house. 1t was 
broken up, and removed ; the fragments now lie on Mr. W. Rudyard's wharf, 
—Stamford Mercury. 

Hall.—Modern improvement has just destroyed the most ancient building 
in Hull, except the chancel of ‘Trinity Church. the oklest relie in the town. 
The space required for the erection of a new watch-house, leased by the cor- 

raian of the ton to the Commissioners of Her Majesty's Customs, has 
led to the pulling down of the old Chain House, at the uh end of High- 
strect.— Hull Advertiser. f i 

Ancient Coin.—In one of the cuttings of the railway near Croydon, a few 
days since. a workman found a gold noble of Klward HL in excellent preser- 
vation. On the obverse side is the king in a ship, erowned and in armour, 
with sword and shield, the latter bearing the arms of England and France: 


MISCELLANEA. 


Alloy of Metals.—A curious and valuable discovery has just been made In 
the alloy of metals. A manufacturer of Paris has invented a composition 
much less oxidable than silver, and which will not melt at less than a heat 
treble that which silver will bear; the cost of it is less than 4d. an ounce. 
Another improvement is in steel; an Englishman at Brussels has discovered 
a mode of casting iron so that it flows from the furnace pure steel, better 
than the be-t cast steel in. England, and almost equal to that which has 
undergone the process of beating. The cost of this stcel is only a farthiuz 
per pound greater than that of cast iron. 

Engraving on Marble —Mr. Rayner, of Derby, has made a disenvery in art 
—a new incthol of engraving on marble. Some of his pictorial efforts liwe 
elicited great admiration. ler Majesty isin possession of a variety of speci- 
mens, and the nob lity in England and France have introduced then into 
their drawing-rooms. 


Lecture on Architecture —On Wednesday evenlvg, the 7th ult., the | st ofa 
course cf six lectures, an Veclesiastical and Domestic Architecture, was de- 
livered by Mr. Hladfield. of Derby, to the members and friends of the Me- 
chanics’ Institution, of Ilkeston. We understand that Mr. Hadfield intends 
lecturing in every town anil large village in the county of Derby, as he is de- 
voting his time to an Architectural survey of its Churches; an accurate de- 
pur on of which he is about to publish in a small work, t» be entitled, © An 
Architectural Gazetteer of the county Derby." 


Falling Stars.—During the night of Friday and Saturday the 9th and 10th 
of August, the heavens were bestrewed with little falling ‘stars of extraordi- 
nary brightness. Mr. Forster counted above 600 of them. It is not a li tle 
singular that the peasants of France and Saxony have believed for ages past 
that Saint Lawrence weeps tears of fire, which fall from the sky e.ery year 
on his fete. the 10th of August. This ancient German tradition. on obscrva- 
tien, has led within these few years to the discovery of a fact, whch now en- 
gages the attention of nstronciners, The inhabitants of Brussels can bear 
witness that in the night of the 10th of August this year Saint Lawrence shed 
abundauce of tears. 


A new method of preserving iron-worl from rust has been communicated by 
M. Payinento the French Institute. It consists in plunging the pieces to Le 
preserved in a mixture of one part concentrated solution of impure sodn, (soda 
of coinnierce,) and three parts water. P:cees of iron left for three months in 
this liqui (had lost neither weight nor pobsh: whilst similar pieces immersed 
for five days in simple water were covered with rust. 

Simple Remedy to Purify Water.—1t is nct generally known as it ought to 
be, that pounded alum possesses the property of purifying water. A large 
table-spounful uf pulverized nlum, sprinkled into a hogshead of water (the 
water stirred rond. at the time), will, after the lapse of a few hours, by pre- 
cipitating to the bottom the impure pirtictes, so purify it that it will be found 
to possess nearly all the freshness and clearness of ‘the fines! spring water, 
A pailful containing four gnllons, may be purified by a single tea-spoonful,— 
Doncaster Chronicle. 
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LIST OF NEW PATENTS. 
GRANTED IN ENGLAND FROM 29TH JULY TO 26TH AuGusT, 1839. 


WitLiAM CoLcHEsTER, of Ipswich, merchant, for “an improved soap 
frame.” -—Sealed, July 29; six months allowed for enrollment. 


CnunRisTOPHER NICKELS, of York Road, Lambeth, Gentleman, for “ im- 
provements in cutting India-rubber.”—August 1; six months. 

Lovis Francors FENiLLET, of George Yard, Lombard-street, Gentleman: 
for “ improvements in casting type for printing.” —August 1; six months. 

SAMUEL SIDNEY SMITH, of Suffolk-place, Hackney-road, for “ certain im- 
provements in machinery for raising water."— August 1; six months. 

JoskPH Wess, of Huddersfield, for * improvements in machinery for 
raising the pile of woollen and other cloths."—August 1; six mouths. 


ArPHoNsE Rene Le Mire Dr Normanpy, of Cheapside, Doctor in 
Medicine, for * certain improvements in the manufacture of inks and dyes.— 
August 1; six months. 

WiLLiAM Anportt, jun. of Wyndham-place, Middlesex, Gentleman, for 
“ improvements in the manufacture of feit."—August 1; six months. 

Tuomas KNownszs, of Manchester, cotton spinner, for “ certain improve- 
ments in machinery or apparatus used in the preparation of cotton and other 
fibrous substances.— August 1; six months. 

WiLLIAM Miter, of Clithero, Lancaster, engineer, for “ certain improve- 
ments in grates used in steam-engines or other furnaces or fire places” — 
August 1; six months. 

PrkgRE Jaceves Ferrer, of No. 5, Paul's-chain, Saint Panl's Church- 
yard, jeweller, for “certain improvements in the construction of vapour and 
hot-air baths.”-—August 1; six months. 

SaAMUEL Guppy, of the City of Bristol, merchant, for “ improvements iu a 
certain process and apparatus used in the manufacture of soap.” —August 1 ; 
six months. 

Wittiam Morretr WiLLiAMS, of Bedford.place, Commercial-road, for 
“ an improved lock and key."—August 1; four months. 

Joun Humenares, of Kidderminster, carpet munufacturer, for “ certain 
improvements in the manufacture of carpets and ruys.”—August 1; six 
months. 

Joux Mercer, of Oakenshaw, in the county of Lancaster, calico printer, 
Joun DvNELxY Prince, the younger, of Manchester, calico printer, and WiL- 
Liam BLYTHE, of Church, in the said county, manufacturing chemist, for 
“ certain improved processes to be used in the printing, dyeing, or colouring 
of cotton, woollen, silk, or other cloths and yarns."— August 1; six months. 

Sır Joun Scorr Lirrie, of Kensington, Knight, for “ certain improve- 
ments in the application of elastic fluids to the working of machinery.” — 
August 1; six months. 


Jonn Moors, of Broad Weir, Bristol, Gentleman, for “ an improvement or 
improvements in the steam-engine or steam-engine apparatus.”—August 5; 
six months. 


JoNATHAN FELL, of Workington, Cumberland, for “ improvements in 


building ships and other vessels." — August 5; six months. 

Roperr WiLLIAM JEARRARD, of Oxford-street, architect, for “ certain 
improved means of retarding wheeled carriages.” — August 6; six months. 

JosgPu Wairwortn, of Manchester, engineer, for “ certain improvements 
in machinery, tools, or apparatus, for planing, boring and cutting metals or 
other substances.” —August 7 ; six months. ‘ 

Tuomas Burr, of Shrewsbury, lead merchant, for * improvements in roll- 
lead and other soft metals.” —August 8 ; six months. 

Jonn Fitzpatrick, of Stanhope-street, Clare-market, Gentleman, for “ a 
new and improved method of making and manufacturing thread and linen, by 
means of a material not hitherto used for that purpose.” Communicated by 
a foreigner residing abroad.— August 10; six months. 

Rosert Vanicas, of Burton-crescent, Middlesex, surgeon, for “ improve- 
ments in rendering fabrics and leather water-procof.”"—August 10; six 
months. 

Netson Jonn Hotroway, of Pentonville, Gentleman, for “ an improved 
head for carriages. Communicated by a foreigner residing abroad.— 
August 13; six months. 

Henny Brown, of Mile-end, for * a new covering or plating for house- 
hold furniture, picture frames, cabinet and fancy work, and other articles of 
domestic and personal use, and the mode of making such covering or plating.” 
—August 13; six months. 

Mis Berry, of Chancery-lane, Middlesex, Patent Agent, for “ a new or 
improved method of obtaining the spontaneous reproduction of all the images 
received in the focus of the camera obscura.” Communicated by a foreigner 
residing abroad.— August 14; six months. 

James CAPPLE MILLER, of Manchester, Gentleman, for “ certain improve- 
ments in printing calicoes, muslins, and other fabrics."—August 15; six 
months. 

Joux Mason, of Rochdale, machine maker, for “certain improvements in 


machinery or apparatus for boring and turning metals and other substances 
—August 15; six months. 

WiLLIAM BRiDGES ÁDAMS, of Porchester-terrace, Bayswater, Gentleman, 
and Joun BucHANNAN, of Glasgow, coach builder, for “ certain improre- 
ments in the construction of wheel carriages, parts of which improvements are 
also applicable to machinery for propelling, and also for the purpose of secur- 
ing ships and other veesels, and for communicating motion between differen! 
portions of machinery.”—August 16; six months. 

JoskPH ScHoLXxriELD, of Littleborough, Lancaster, cotton spinner, and 
Epsuunp Leach, of Littleborough, aforesaid, manager, for “ certain improce- 
ments in looms for weaving various kinds of cloth."—August 17; six months. 

MarrHEw UzixLLr of King William-street, London merchant, for “ im- 
provements in the modes of impregnating wood or timber with chemical mate- 
rials.” Communicated by a fofeigner residing abroad.—August 17; six 
months. 

Grorce Augustus KOLLMAN, organist of Her Majesty’s German Chapel, 
Saint James, for “ improvements in railways, and in locomotive and other car- 
riages.”—August 17; six months. 

James Vanny, of Wolverhampton, Gentleman, and Morrrz PraTow, of 
Poland-street, Oxford-street, engineer, for “ im s in making decoc- 
tions of coffee and other matters." —August 17; six months. 

SrEePHEN Joyce, of Croydon, Surrey, artist, for “ certain improvements in 
stoves for warming the air in buildings, which i are also applica- 
ble for cooking or for communicating heal for other wseful purposes."— 
August 21 ; six months. 

Moses PooLe, of Lincoln's Inn, Gentleman, for “ im, s in infro- 
ducing elastic materials into fabrics, to render them elastic or partly elastic." 
Communicated by a foreigner residing abroad.—August 23 ; six months. 

WILLIAM Cores, of Charing-cross, Middlesex, Esquire, for “ improvements 
in reducing friction of machinery used in propelling vessels, lathes, and other 
machines." —August 23; six months. 

CuanLEs BarweLD Cores, of Allsop-terrace, New-road, Gentleman, for 
“ improvements in the method of fixing and carrying fire-arms on horseback." 
—August 23 ; six months. 

Joun Avcusrus Tuk, of Seaton and Lower Iron Works, Cumberland, 
Iron Master, for “ improvements in the manufacture of iron."— August 26; 
six months. 

Henry Puixus, of Old -Slaughters Coffee House, Saint Martin's-lane, 
Gentleman, for “improvements in the methods of applying motive power te 
the impelling of machinery, which improvements are applicable to several use- 
Sul purposes.” —August 26; six months. 

JAMES BoGARDUS, of Trinity-square, Tower-hill, Gentleman, for “ improved 
means of applying labels, stamps, or marks to letters, and such other doen- 
munis.” —BAugust 26 ; six months, 

Tuomas Mac Gaurax, of Golden-terrace, Pentonville, for ‘ improve- 
mente in the manufacture of paper froma material not hitherto 20 employed." 
—August 26; six months. 

Jonn Muir, jun., merchant, of Glasgow, for * certein improvements in the 
apparatus connected with the discharging-press, for conducting, distributing, 
and applying the discharging liquors, and the dyeing liguors.”—August 26; 
six months. 


TO CORRESPONDENTS. 


A Subscriber's queries shall be answered in the next Journal. 

The communication relative to Bunnet and Corpe's Concentric Engine, we hare 
been obliged to postpone for want of space until next month. We must plead the 
same excuse for Lieut.-Col, F.'s communication, although his article is in type. 
and the drawings engraved. 

Nelson Memorial— We have receivéd some additional particulars of designs 
exhibited at the St. James's Bazaar, for which we cannot find space in the prisrat 
number, They shall appear next month, 

The Journal for next month will contain 8 pages extra, and contain seme im- 
portant papers connected with the profession, we will then endeavour to bring np eli 
arrears. 

We feel obliged to Mr. Casey of America, for his communication which arrived 
as our work was going to press. We shall be glad to kear from him again. 

The Editor will feel obliged to country subscribers if they will any 
account of worka in progress, or any newspapers containing articles or parag 
connected with the objects of the Journal ; it will also be doing a great service if 
engineers and architects will cause all advertisements connected with contracts 
to be inserted in the Journal. 

Communications are requested to be addressed to “ The Editor of the Civil 
Engineer and Architect’s Journal," No. ìl, Parliament Street, Westminster, 
or to Mr. Groombridge, Panyer Alley, Paternoster Row; if by post, to be di- 
rected to the former place ; if by parcel, please to direct it to the nearest of the 
two places where the coach arrives at in London, as we are frequently pu to the 
expence of one or two shillings for the purterage only, of a very small parcel. 

Books for review must be sent early in the month, communications om or e 
the 20th (if with wood-cuts, earlier), and advertisements on or before fie on 


instant. 


Tug Finsr VOLUME MAY BE HAD, BOUND IN CLOTH AND LETTERED IN QUID. 
Price 17s. 
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PLANS, SECTIONS, AND ELEVATION OF A ROASTING AND BAKING OVEN. 


Fg. 1.—Elevation of Front of Oven. Fig. 2.—Transverse Section through Centre of Oven. 


A, hot air flues. 8, smoke ditto. P, stoppers of ditto. W, welsh lumps. B, boiler. D, damper. 


Scale of Feet. 
5 4 3 2 1 0 1 


=e 


* 
No. 23.—Vor. I1.—Ocroszn, 1839. 2k 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[OcTonsxza, 


A ROASTING OR BAKING OVEN. 


Sir—In answer to your call for communications, I feel as a con- 
stant reader that it is my duty to contribute occasionally my mite, I 
will therefore now address you on the subject of Kitchen Fire-places. 

Roasted meat is a favourite mode of cookery in England, although 


not quite so much in vogue as it was previous to 1815. Kitchen fire- 
places are constructed chiefly for this purpose—but the consumption 
of fuel is far greater than is required to effect the object in view, con- 
sequently there is a waste of material, and an unnece incon- 
venience from excessive heat. The latter is more particularly felt in 
town-built houses, in which the kitchen is generally on the basement 
floor. Here the heated air ascends and fills the house with offensive 
effluvia. Another inconvenience arising from open kitchen fire-places 
is, that the boiling process cannot be regulated with any certainty. It 
is a well known fact that violent ebulition is not only not necessary, 
but is even injurious, and that simmering is the extent required espe- 
cially in soup-making. Now this medium can never be attained on 
open fire-places. I would Propose to put an end to this waste of fuel, 
and annoyance to all parties, from the cook upwards, by doing away 
with open kitchen fire-places entirely, and substituting a mode of 
roasting which would be more effectual, and under a perfect controul. 

The difference between meat roasted before an open fire-place, and 
baken in an oven, consists in this, that in the one case it has been ex- 
posed to a change of air, and in the other case the meat has been 
dressed in the same air, and in a confined space. Now if we can 
construct an oven which shall have a constant current of heated air 
passing through it, I conceive that meat can be more effectually roasted 
im it than it could be before an open fife-place, and that such an oven 
will be more convenient in all respects, more economical, and not liable 
to the objections which I have hinted atas consequent on open fire- 
p'aces. 

Annexed are six drawings of a roasting or baking oven which I de- 
sigued in 1833, aud I will now proceed to explain its mode of action. 

The boiler B to be made of cast-iron 2’ 6" xx 9" x 1 0" having 
an opening into it on the top of 6" diameter, for the purpose of clean- 
ing it out, and for receiving a steaming vessel for cooking vegetables, 
&c., a cock to draw off boiling water, and a pipe to supply cold water 
from a small cistern C, having a ball cock orother contrivance, so that 
the supply may be self-acting. The upper surface of this boiler forms 
the plate under the oven door. 

The furnace is placed under the boiler. The smoke flues S pro- 
ceed horizontally by two openings, each 6" x 6" on the level of the 
7th and 8th courses of brickwork, (from the floor line), inclining to the 
right and left until they clear the hot-air flue A ; here they rise per- 
pendicularly to the level of the tenth, eleventh, and twelfth courses, 
passing on each side of the oven, and separated from it by 4 inches of 

ickwork, until they reach the cast-iron frame of the oven door, which 
is placed on the boiler; here they again rise, and they ultimately join 


mmt. 


Fig. 6.—Longitudinal Section tbrough Centre of Oven. 
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in one flue 9" x 9" over the centre of the door, and under the damper 
S. The opening into the furnace 6" x 6" is by a cast-iron door in 
which is an opening of 2" x 1" having a sliding shutter, by which it 
may be partially, or wholly closed. 

The ot-air flue A 6" x 6" enters from the ashpit, immediately 
under the bearing bar, and proceeds horizontally on the level of the 
third and fourth courses, until it clears the back of the oven. Hereit 
rises pred until it reaches the fourteenth course (and a 

art of the thirteenth), where it branches to the right and left imme- 
lately over the smoke flues, and separated from them by a tile. The 
joint between the tile to be protected by a piece of slate or thin iron, 
to prevent any smoke from rising into the hot-air flues. These fues 

roceed horizontally until they reach the side of the oven near the 

oor, where they are admitted into the oven by two openings 6" x 4” 
each, the upper part of the openings being on the level of the spring- 
ing. 

The hot-air makes its exit at the back of the oven, close under the 
soffit of the arch. From thence it may be carried up into a drying 
closet, or the hot-air may be made available for any other useful pos- 

ose. 
V The entrance into the ashpit may be closed partly or wholly, by 
means of the cast-iron door having an opening in it of 2" x 1”, anda 
sliding shutter, similar to that of the furnace door. 

According to this mode of construction the smoke never enters the 
internal part of the oven; but when the gross particles of the coals 
have been carried off through the smoke flues, and the fire burns bright 
and clear, the action of the furnace may be reversed by pushing in 
damper of the smoke flue S, opening the damper of the hot-uir flue A, 
closing wholly the ashpit door, and opening the shutter of the furnace 
door. By these means nearly the whole of the heat produced by the 
combustion of the fuel will be carried into the internal part of the 
oven, through the hot-air flues, 

The hot-air should come in contact with every 

art of the surface of the meat, both upper and 
lower, and therefore the meat ought to be sup- 
ported on the points of iron crows feet of this 
siape By these the whole apparatus of spits, 
smoke-jacks, &c., would be superseded. 

Should other additional contrivances be wanted in large establish- 
ments for stewing, simmering, or boiling operations, hot plates and 
confectioners furnaces may be advantageously introduced ; but in all 
these cases the means of ventilation immediately over them should be 
provided, so that the unwholesome fumes may escape through fues 
into the open air. 


N 


I am, Sir, your humble servant, 
RoserT Tuowsox, Likur.-Cor., R.E 
Dover, 12ih July, 1839. 
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IMPROVEMENTS IN BUILDING. 


Oor indefatigable friend and fellow labourer, Mr. Loudon, duri 
the last summer made a tour in the Midland Counties and collected 
much valuable information, which he has published in the Gardener's 
Magazine. That part which more immediately relates to the objects 
of our Journal, Mr. Loudon has kindly given us permission to publish, 
accompanied by the mood engravings. 

Milford and Belper, a few miles from Derby, are two of the scenes 
of the extensive manufacturing operations of the Messrs. Strutt; and 
here we saw some contrivances, which we think, if more known, 
would be extensively used. Among these the most important is, the 
system of warming and ventilating invented by the late Mr. William 
Strutt, and first used in these works, and described in Sylvester's 
Philosophy of Domestic Economy, 4to, Lond. 1821, and now in general 
use throughout Britain for large boites but there are various 
others, some of which we shall attempt to describe. 

Cottage Window Staybar.—One of the most universally useful of 
these is a window fastening, or staybar, as it is technically called, for 
cottage windows, or the windows of manufactories, or, indeed, build- 
ings of any kind where the windows are fixed, and do not slide in 

es, or are not suspended by lines and weights. This contrivance 
as the merit of being perfectly simple, very economical in its first 
cost, and not liable to go out of order. The same principle is appli- 
cable to the opening and shutting of doors and gates of almost every 
kind, as well as to windows. To give an idea of the value of this 
contrivance, it is necessary to observe that, in the latticed windows of 
cottages, there is very frequently either one entire frame, or a portion 
in the centre of one, which opens, and is kept open, by an iron staybar 
with an eye at one end, which moves on a staple attached to the fixed 
part of the sash, and a hook at the other which drops into an eye in 
- the sie of the sash which is to be opened. Now, the objection to 
this hooked fastener is, that as there is only one eye for the hook to 
drop into, the window can only be opened to the same width, whether 
the ventilation required be little or much; and, when the staybar is 
not in use, it hangs down, and is : 
blown about, and very frequently 
breaks the glass. The new stay- 
bar, on the other hand, opens the 
window or door to which it may be 
applied to various widths at plea- 
sure, from an inch to the whole 
width of the window or door, and 
the staybar can never hang down, 
or run the slightest risk of breakin 

ass. The general appearance o 
the new staybar, supposin the 
window to be open to its full ex- 
tent, is shown in Fig. 95, in which 
a is the staybar, which turns on 
the pivot b at one end, and slides 
along a horizontal groove under 
the guide gr c at the other. 
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Fig. 96 is a view of the staybar apart from the window, showing 
the eye d, the handle e, and the stud f, which drops into holes in the 
horizontal groove, so as to keep the window open at any desired angle. 
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Fig. 97 is a view of the groove and the guide-bar. g is the guide- 
bar or small rod which is for the purpose of keeping the staybar in its 
place in the groove à; $$ are two plates with holes, by which the 

roove and guide-bar are riveted to the window; k, vertical profile of 

e groove, the guide-bar being removed, so as to show the holes into 
which the stud of the staybar drops The groove is of cast-iron, and 
the guiding iron is of wrought iron let into it and riveted, and both 
are bolted to the bar of the window by means of the plates i /, which 
are of cast iron. 
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Fig. 98 is a section across the groove, the guidi — T 
rod /, and the bar of the window m, to which the 
groove is bolted; s is the handle of the guide-bar. 


m 

The window is cast in two pieces; the larger (Fig. 99,) being 2 ft. 
10 in. high, by 2 ft. 1 in. broad, and the smaller (Fig. 100,) being 1 ft. 
4 in. high, by 1 ft. broad, exclusive of the lead along the bottom’ and 
sides, which forms the rebate, and covers the joint. In casting the 
smaller window, it is essentially necessary that it be somewhat less in 
dimensions than the space into which it is to shut, in order that it may 
always move freely. The air is kept out from the room within, not 
by the tight fitting of the sides of the small window to the sides of the 
frame, but by the contact of the edges of the sides of the small window 
with the beads forming the rebates attached to the inside of the 
frame; and also by means of the contact of the beads, or rebates, of 
the small window with the edge of the sides of the large one, or frame 
into which it shuts. In consequence of the sides never touching, the 
window moves with the greatest ease, whether expanded by heat in 
summer, or contracted by cold in winter, and weather-painted and 
and smooth, or unpainted and rusty. 


Fig 101 is a horizontal section across the small window and the two 
rs, showing the outside beads at g g, and the inside beads at À 4. 
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Pig. 102 is a vertical section id i the small window, 
and the top and bottom bars of the freed frame, ee 
a weather fillet, or weather table, which projects 
an inch from the general face of the window at 4, and 
the staybar in the situation in which it rests when the 
window is shut, and also the groove and guiding rod at i. 

The total weight of this window before being glazed 
is about 614 lbs., and the prime cost in Derby is 12s. 44d. 
thus:— 102 
2 casti 60 lbs. at 14d. . . . 
Ironwork, 1} lb. at 1s. 1d. . a ; 
Fitting up, 6 hours at 24s. per week . 
Scurfing castings, 4 hours at 12s. per week 
Priming window . . . . . 
Paint . s . P . " . 


Prime Cost 12 44 
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We consider this by far the cheapest and best cottage 
window that- has been hitherto invented; it has been 
used ina great variety of buildings for 10 years, and 
when it is known, it can hardly fail to come into general 
nse in cottage dwellings and manufactories. In London 
it may be obtained of Messrs. Cottam and Hallen, Wins- 
ley Street, Oxford Street, for 13s. 6d. for a single win- 

ow, or where there are more than half a dozen, for 
19s. 6d. each; at Messrs. Cubitt's, Gray's Inn Road; 
and at Mr. Roe's in the Strand, manufacturer of zinc and of tinned 
iron. 
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Door Staybar.—To understand how this staybar may be applied to 
opening doors fully, or, as in the case of hot-house doors, to any degree 
of width, and to retain them fast at whatever angle it may A desir- 
able to set them open, or to keep them fast when shut, it is only ne- 
ey to suppose the groove fixed to the wall horizontally behind 

e door. 


Fig 103 represents a hori- 
section through a door 
(a), the wall of the hanging 
style to which it is hinged (5), 
and the wall against which it 
shuts (c). The door is supposed 
to be shut, and it is held in its 
place by the staybar d, which 
moves on a stud at e, and along 
a groove from f to g. All the 
rest requires no explanation to 
auy one who has understood the 
description of the window. 


Fig. 104 shows a staybar for a door or a gate, in which the wall is 
on the same plane with the door. In this adaptation of the staybar, 
the groove in which it slides is made curvilinear, merely to facilitate 
the operation of sliding, because it would slide if the groove were 
straight. The curve a 6, therefore, may have any radius that may be 
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convenient, provided that it commences at b and terminates at a, The 
points c c c represent projections from the groove, having holes for 
screwing on a wooden guide-baz, to prevent the staybar from rising 
out of the groove. 


105 


Fig. 105 is a section of the 
groove of half the proper size, in == 
which d is the guide-bar of wood 75 2 
screwed on to the groove at c; — 
f is the opening in the bottum of ==] 
the groove into which the staybir 
drops. These openings may either 
be made at each end of the groove ——— 


only, for the purpose of opening 
the door to the full width, or they = 
may be made also at the inter- E 


mediate points c c, so as to open 
the door to different Mein which 
may be convenient in hot-liouses 
for ventilation. 

Fig. 106 shows a vertici! pro- 
file of Fig. 107, i being the guile- 
ber, and the door. 

Fig. 107, of half the proper 
size, shows the manner in which 
the guide-bar g is attache] tu tlie 
door å, the fitting not being tight. 

It is to be observed that botli 
the straight and curved grooves 
require a sort of cover or guide- 
bar all the length of the groove, 
placed so as to allow the hook oi 
the stay or propping bar to be 
lifted out of the hole, but not ont 
of the groove. In the struit 
groove (Fig. 108, e f), a piece of 
wood 14 by 24 in. does very weil 
for the cover; but in the curved groove a wrought or cast iron cover 
has been used, and the little tubes or projections marked c c in Fig. 
104, are cast on the groove to fasten the wooden covers to securely. 

Gates and doors for back sheds, and for various departmer.ts con- 
nected with the kitchen-garden and offices of an establishment, mav 
be most advantageously formed with staybars, instead of locks, bolts, 
or hooked or other fastenings.. In rural architecture, the use of these 
staybars is calculated to be still more extensively useful than in gar- 
dening. 
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“in Iron Nosing for the Steps of Stairs, or to serve as a kerb for 
foot pavement in streets, is the next article that occurs to us. The 
object is to change steps of wood or brick into steps of greater dura- 
bility than if they were of stone or iron, and at a small expense. For 
this purpose a nosing, or rebated piece of iron, is made fast to the step 
of wood by iron studs, or by being let into the walls at the ends of the 
steps, and this retains in their pluce flat tiles of terro-metallic earth, 
which are much longer before they wear out than any description of 
stone ; which produce a step much lighter than if the whole were of 
stone or iron ; and which can be renewed at pleasure. Such steps are 
well adapted for granaries and other agricultural buildings, and, in 
some cases, for the stairs of offices to mansions and cottages. The 
most economical application of this contrivance is, of course, in cases 
where the steps are made of wood. 

Cast Iron Guliera io Roofs, us a substitute for leaden ones, are found 
economical and effective. Fig. 116 is a section of a gutter between 
two roofs, in which a a is the gutter, with a flange b 6 for joining the 
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different pieces together: e c are the slates; d d the rafters; and e 
the gutter beam. ‘I'he fall requisite to carry off the water is found 
to be from a half to three quarters of an inch in the yard, and 
this necessarily occasions the plane of the roof to rise towards the 
centre of the building, as shown in the section Fig. 117, in which the 
rise is indicated by the dotted lines ////. All the care that this 


requires in slating or tiling is, to bring the upper edge of the lower 
course of tiles to a level, as indicated in the longitudinal section 
through the gutter, Fig. 118; in which g is the gutter, A the lower 
course of tiles, á the gutter beam, and & hollow posts for supporiiug 
the gutter beam, and serving as pipes for conducting away the water 


from the gutter. Cast-iron gutters of this sort will be found peculiarly 
adapted for ridge and furrow hot-house roofs: and we shall hereafter 
show that, for al! large hot-houses, this kind of roof is better adupted 


than any other. 


- executed in marble. 


THE PIETA. 


Ai collossal group designed for the Catholic Church in Francia-atreet, 
Dublin, by HoGan,* communicated by the Cour Hawks Le GRICE, 
Member of the Academy of St. Luke, and of various Academies of Art 
and Science. 


Tuis group of the Descent from the Cross is, as is usually the case, 
composed of two figures, the principal of which is the Virgin seen 
seated on a large stone, The entire figure is draped, the under tunic 
falls to her feet; and the mantle over it is confined to the body by a band 
round the waist ; and the sleeves of the mantle are confined by armlets, 
and reach down to the wrist; a veil covers the head, falling over the 
shoulders and on the left arm; it is collected in a large mass on the 
ground. The veil shades the left part of the face, and falls partly 
over the extended arm, the hand is open, and the fingers are slightly 
bent; the left arm rests on her knee, and with one hand she holds the 
arm of her son. The figure is inan upright seated posture; the feet 
separuted and the limbs incline slightly to the right side; the hair is 
parted on the forehead, and the face looks down on the figure of Christ, 
which appears at her feet, with its back leaning against a mass of 
stone; the body reclines towards the left side of the Virgin, whilst 
the head falls on the left shoulder; the right urm falls perpendi- 
cularly and the hand is bent at the wrist, with the fingers resting on 
the ground. The left leg is out-stretched, and the right slightly bent; 
passing under the left leg a little below the knee; the drapery is 
spread out under the body. 

The figure of the Virgin is very imposing—seated lonely in her 
grief, she seems to submit with pious resignation to the will of heaven, 
vet still hangs, with all the anguish of a fond mother, over the body 
of lier beloved son, extended in death at her feet. No arrangement 
could be better calculated to strike awe into the mind of the specta- 
tor—to arouse the Christian to feelings of piety and veneration. The 
group does not produce a momentary surprise; but on long contem- 
plation we find a quiet solemnity about it which awakens the mind, b 
degrees, to all the better emotions of the heart, we are moved with. 
pity, devotion, and respect—we seem lost, for a time, in meditation; 
and know not which most to admire—the sentiment or the execution 
of the who'e. à 

Beuutiful as it confessedly is, in the present state, yet few can form 
an idea how much superior the effect of the group will appear when 
A plaster model always seems hard in its parte, 
and the outlines cutting, nor can those delicacies be given, or spirited 
touches be executed by the modelling tool—the light and shadow also 
furnish too great a contrast, and want the subdued warmth of the 
marble. The group should be executed in a slightly transparent mar- 
ble, and the light coming from the top of the building, through an 
amber coloured glass window. This might puce a charming ellect, 
by softeuing the shadows into half tints, and then making the figure 
appear to start forth into roundness, glowing under a glory of light. 
The grand effect of this group will be appurent to the most ordinary 
mind, but the -means by which that grandeur is effected can oniy be 
appreciated and understood by a few. 

ìt becomes therefore the province of tlie critic to examine the whole 
in detail, und to endeavour to show the parts which contribute to its 
value, as well as to point out where ehanges would have enhanced its 
beauty. The bold and masterly character of the naked portions, the 
spirited touches of the drapery, and its ample folds, are all judicious, 
especially when we Esel that the group is to be raised tu some 
considerable height above the spectator, where all parts, but particu- 
larly the extremities, will appear more delicate, and the drapery 
richer in the folds, and finer in effect of chiaro-.curo. 

Tbe detaching of the body of Christ from the principal figure is 
admirably conceived, for when the group is viewed {rom its proper 
situation, the whole wiil appear more compact, as the broad shadow 
from the figure will fill up the void between the two statues. Few 
sculptors would have foreseen that this architectonic arrangement was 
necessary to produce a good distant ettect. It however shows that 
Hogan is learned in his art, and has ne attention to the optical 
science, which was commonly observed by the ancients in adapting 
their bassi-relievi or statues to any situation, and had Thorwaidsen 
thought of this, he might have much improved the figure of the Pope 
in his monument of Pius V14. in St. Peter's, at Rome. 

The naked proportions of the figure of Christ are beautiful—the 
marking of the muscles, and the insertions of the bones are anatomi- 


* This Irish artist has obtained great eminence in Rome, ao as to hold the 
next rank to Gibson, among those of our couutrymen there. The irish have 
extended to him a patronage which they are not remarkable for giving gene- 
rally to their well deserving citizens, and have given him many important 
commissions. He is the modern Barry, and well sustains our name at Rome. 


cally correct—the whole is moulded with more than ordinary care. 
The integuments and the muscles have the soft and relaxed appear- 
ance belonging to a dead body, but the pectoralis, the deltoides and the 
biceps are a little too rounded, and appear like muscles developed by 
manual labour; however the thighs and legs are sufficiently delicate— 
yet the i X adig of the body strike one as too plethoric. The 
contour of the face, and the high forehead have the usual traditional 
character, such is employed in pourtraying the Saviour. The coun- 
tenance is certainly divine, and its expression seems relaxed into the 
cold but placid sleep of death. 

The head drooping on the left shoulder gives a lifeless appearance 
to the body, and materially assists the compositions. The right arm 
hangs nerveless from the trunk, and the bended fingers on which it 
rests have the stiffness of death itself. The graceful sway of the 
body, and the right leg bent under the left, is well conceived, breaki 
as it does the uniformity of the lines of the composition. The shelving 
rock on which the body reclines is calculated to display its form to 
the best possible advantage; the dark shadows detach the contour 
from the ground, and a broad light shows the figure off with the greatest 
effect. The drapery on which the body reposes is admirable. 

The drapery also of the figure of the Virgin is disposed with judg- 
ment, the style is grand, and the execution shows great talent,—the 
action of the body and limbs is consistent, but the figure has more 
dignity than grace. The expression of the face is perhaps a little 
forced for the grave character of sculpture; it however is significant, 
and reminds us of the Niobe. : 

In the composition we remark that all the lines are skilfully con- 
trasted, there is nothing angular or obtuse, each figure forming a 
pyramidal outline, and the whole group falling within the limits of an 
equilateraltriangle. In short the composition generally considered is 
both grand and novel, a masterpiece of art, and reflects the greatest 
honour on its designer. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS IX. 


I must have libert 
Withal, as large a charter as the winds, 
To blow on whom I please. 


— 


I. Waar the Eglintoun mummery may have cost I have not heard, 
nor do I pretend to guess; but if newspapers are of unimpeachable 
veracity 1200/. were expended on the temporary pavilion alone, for 
the late Dover festival. Well what is that to me? Nothing, still it 
is a very great deal indeed to us, since such prodigal expenditure for 
the hurried, feverish festivity of a few hours, contrasts most strikingly 
with not the economy, but the downright shabbiness and penuriousness 
on occasions where even extravagance would be meritorious. Ifa 
public edifice that ought to be an ornament and honour to the country is 
to be erected, it must be pared down, denuded, impoverished in order 
to make a beggarly saving that would be swallowed up ina single 
public dinner. Did not the matchless Lawrence collection of drawings 
absolutely go a begging, though offered at little more than half of what 
Messrs Woodburn are now likely to make by the dispersion of them, 
not because there are no persons in this country who could afford to 
make such an acquisition, but because they are destitute of spirit or 
taste, if not both’ Was it our poverty or our apathy that prevented 
us from being now in possession of the Egina marbles? If we really 
cannot afford to be liberal towards art, at all events we might be con- 
sistently frugal and parsimonious,—which however is what we are not, 
but rather totally the reverse,—alternately spendthrifty, and penurious, 
with no other sort of consistency than that of being egregiously absurd, 
let us be what we may. For some fete or feat of tomfoolery—the 
second term is as applicable as the first—tens of thousands are con- 
sidered a mere bagatelle ; no cost is grudged, no estimate required on 
such occasions; but if it is for any t ing more lasting, John Bull be- 
comes wonderfully prudent, begins bargaining and cheapening, and cal- 
culates how many odd sixpences he Tas in his pocket to go towards 
the job. 

II. Bargains in art generally turn out like most other bargains to be 
confoundediy dear in the end. John Bull, however, or those who have 
tlie laying out of John's cash, do not think so; as would plainly appear 
were any one to write the secret history of some of our buildings ;— 
Buckingham Palace, to wit, which with most transparent kind of make- 
believe, it was pretended was to be nothing more than an alteration of 
Buckinham House. Whit is the consequence? why all that has been 
expended upon it, —which is something more than a bagatelle, has, as 
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far as art is concerned, been utterly flung away. Instead of havi 
any thing to be proud of, we have a good deal to be ashamed of 
Theodore Hook says no, but in spite of ten Theodore Hooks, I main- 
tain yes. Then there was—most blessed past time! there mas, Kew 
Palace: what was expended on that mass of cockneyism in stone and 
mortar, I know not :—that whatever it was was all thrown away, is what 
we all know. Then there was Carlton House, of which the only re- 
deeming part, outside or in was, the portico: all the inside especially 
was costly paltriness, or if to paltriness there might be here and there 
an exception, it was only where there was some prettiness for every- 
where there was the stamp of littleness. The was any thing but 
princely in its taste or style, therefore it was rather a Lilleputhian 
compliment—quite a minikin one when on entering the hall at Holk- 
ham, the Prince assured the present Earl of Leicester, that what he 
beheld quite eclipsed Carlton House. And yet it may fairly be ques- 
tioned whether the sums expended from time to time in altering, re- 
furnishing, &c. would not bave built and furnished two such palaces 
as Holkham is. It has been said that George IV. was a liberal patrun 
of the arts; it is impossible to add that he was an intelligent one also. 
To say the truth it puzzles me to understand how he ever got the re- 
putation of a patron of art at all, since every one of whom [ have at 
times inquired have been puzzled to explain, or even to bring forward a 
single instance to show that he really was one. Hardly can his protectios 
towardssuch a piece of coxcomb mediocrity as Cosway be cited in proof 
of it ;—indeed if all stories be true, he liked Cosway as a mere cou- 
venience. Or hardly can his putting implicit confidence in soch a 
person as Nash—but hold! I must beware of The Hook. 

—Yet hold again, I cannot forbear hooking on to this section an epi- 
‘gram which I have somewhere met with, and must now trust to me- 
mory for repeating as correctly as I can. 


"Twixt Florence and London the difference is this, 
Nor think that I speak it in malice; 

The firat has the palace that Pitti is call'd, 
The second—the Pitiful palace. 


Theodore likes a joke: so there is one for him. 

Ill. Festina leute seems to be the motto of the architect of tbe Bri- 
tish Museum, at least of his employers, since it is now more than 
twenty years that that building has been in progress, and it threatens 
to linger on full another twenty years before it is completed ; whereas 
within the last ten or twelve, about as many buildi ve been begun 
and completed at Munich, almost any one of which would throw all 
ours into the shade. In comparison with the apartments of the Gly- 

totheca the ain nde rooms at the British Museum, may be said to 
be only whitewashed walls. In comparison with the Pinacotheca our 
National Gallery is a mere cheese-paring affair,—and even the façade 
little better than a moonshine imitation of Greek architecture, bare 
and unfinished in all but the columns; while as to the interior—why! 
the loggie alone of the Munich gallery, with its five and twenty domes 
and lunettes, presenting a display of fresco painting, about four hundred 
feetinextent, —though in itself only an accessory portion of the building, 
causes ours to look nobetter than a set of auctioneers’ show-roomsin com- 
parison. Not to be tedious, but passing over the Kénigsbau, the Festhay, 
the arcades and frescos of the Hof-garten, the Ludwigs-kirche, the Public 
Library, &c. &c. to come to the Allerheiligan Kapelle—an edifice be- 
gun and completed within ten years—years, too, during which so many 
other important buildings were in progress, not to include among them, 
the Walhalla, or the restorations embellishments of the Regen- 
burg Minster,—yet that one is constellation of art. What magnif- 
cence !—above, below, around—no matter where you look or where 
you tread, the whole is gorgeous, but its gorgeousness is majestic 
solemn,—solemn is perhaps too weak a term, for there isa sort of 
severe and awe inspiring pomp, approaching to sublimity, both in the 
architectecture and the painting. Perhaps its character may be best 
expressed in the words of my friend ; who calls it a transtigaratios 
of a building. Whata blaze of gold is the entire surface which serves 
as a ground to the figures painted in fresco on the domes, the large 
arches, vaults, and all along the upper part of the walls. Unmatura!' 
it will be said: true; and it is precisely this unnaturulness that gives 
propriety and architectonic fitness to the painting as decoration, just 
as it is precisely the splendour of the gola ground that imparts not 
gaiety but dignity and solemn richness to this unparalleled interior. 
Infinitely more unnatural and contradictory, would any more positive 
and imitative mode of painting be, however ably it might be executed. 
This doctrine is, it must be owned, far more suited to the meridian of 
Munich than of London. It would be very foolish for the lovers of 
matter-of-fact painting to make a pilgrimage to the capital of Bavaria 
to behold what has there been done in fresco-painting. It is rum 
that Leo von Klenze, the celebrated Munich architect,—at whom, by 
the bye, Joseph Gwilt turus up his nose, is commissioned to prepue 
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designs for a new Museum at St. Petersburgh; and the rear of the Her- 
mitage is spoken as the proposed site, which, however, seems contra- 
dictory with the idea of any particular magnificence externally. 

IV. The prevailing vice of our modern Greek or Pseudo-Grecian 
school is that notwithstanding its professed accuracy— not to call it ser- 
vilityof imitation, its correctness extends tolittle more thancolumns alone. 
Evenas far as the.mere order is concerned, all above the capitals of the 
columns is quite neglected—left offensively bare and unfinished,—the 
frieze a mere blank, pediment ditto. It avails not to say that the 
sculptures of the friezes and pediments of the examples professed to 
be followed, are not to be considered as belonging to the architecture 
itself, but merely extraneous decoration, that may be applied or 
omitted as most convenient. A very little stretching of that principle 
might be made to serve as an excuse for dispensing with the foliage 
of Corinthian capitals, for what else is it but mere useless decoration? 
Indeed it would be oniy consonant with both reason and good taste, 
where we cannot afford to keep up consistency of style by making the 
comice and other parts of the entablature of the same degree of rich- 
ness as the columns, to adopt as the only legitimate alternative that of 
making the columns consistent with the plainness of all the rest. In- 
stead of which, while the entablature is suffered to present little more 
to the eye than a few naked mouldings and shelf-like cornice, the 
columns themselves have fluted shafts, and highly enriched capitals. 
That I do not speak merely at random, is easily proved by referring to 
the portico of the National Gallery and that of d Pancras,—certainly 
not the worst specimens of the kind. Indeed the difficulty is not to 
find examples in confirmation of the defect alleged, but of exceptions 
toit. At present I can recollect only one, either in London or else- 
where, namely, St. Mark’s chapel in North Audley-street. As for the 
preater part of our modern Grecian buildings, what they chiefly show 
is the utter want of all relish for the style on the part of those who 
profess to follow it. To say nothing of the omission of sculpture,— 
when did the Greeks ever terminate a cornice not beneath a pediment 
with a mere corona. If the enriched cymatium added to the raking 
comices of the pediment were not always continued along the hori- 
tontal ones on the sides of the building, decoration was invariably 
supplied by the antefixm, and the ridges of the marble tiling behind 
them. Yet our modern Greeks make no scruple of leaving a plain 
corona cornice as a termination to the building, should there happen 
to be no pediment. I do not say that we need precisely copy antique 
examples in all their particulars ; but if we pretend to imitate them at 
ali, the very least we can do is to do so consistently, and to take care 
fhat--no matter how—the same degree cf effect be kept up through- 
out. lfthat cannot be done—that is, is not allowed to be done, but 
niggardliness calling itself economy steps in and say it can't be afforded : 
the next best thing to be done, is to dismiss columns altogether,—end in 
nine cases out of ten they are quite as useless in themselves, as owing to 
the treatment of it, the order is rendered valueless as decoration. But, 
the cry will be, if we give up our columns we surrender up eve 
thing. Take away our columns and how shall we be able to astonis 
people by our classical taste? "True, very true :—O MY PuBLIC of 
what gullible stuff are ve made! ] 


ON CHARACTER AND STYLE IN ARCHITECTURE. 


, MiNDs incapable of perfection, yet uiming at it, must be ‘constantly 
in the situation of students. But since the obligations of society pre- 
vent the greater part of mankind from continuing in the schools during 
the whole of their lives, casual information must be the chief source 
of eee The meaness therefore of an instructor should deter 
Done from accepting instruction. With this apology for offering any 
remarks to my betters, I have satisfied myself and A e to propitiate 
others, especially as I demand nothing for my trouble but the pleasure 
of seeing an error corrected. 
Since competition has become a prevalent method of selecting an 
architect, it is desirable that persons who wish to have designs offered 
m, should be able to express their wishes so as to be completely 
understood by those gentlemen to whom they address themselves. 
From the frequency of such competitions, the formulury of particulars 
become familiar to most. Yet muny incorrect expressions are 
nade use of in some of the best instructions. 

, An error which I should be glad tu point out occurs in the instruc- 
tions given by the Council for the New Assize Courts at Liverpool. 

hese are the words made use of, “the character of the building is to 
be Grecian or Roman architecture.” 

_ Suppose I were standing with the author of this sentence on a pre- 
pice of the Alps, overhanging a dark and dreadful chasm, each side 
vf bim arising lofty mountains piled one on another, the uppermost 
peaks lost in the cfouds. While his heart beat audibly, and his haud 


grasped fearfully the projecting tree, were I to ask him what was the 
character of this scenery, he would answer, dreadfully grand! He 
would hardly, I think, say that its character was that of the Peak, or 
of the Andes. Or again presenting him to a warrior hoary with age 
and toil, and crowned with victory, would he tell me that the character 
of face was that of a Wellington, and not rather that it was noble and 
venerable. In both cases rightly sea soner. peii the container 
and the thing contained. The term character when applied to a build- 
ing has a precisely similar signification as when applied to scenery or 
to a countenance. 

A style is a method of conyeying a character, and is as distinct from 
that character as the human form, the soul of which it is the external 
representative; it is the means of explaining to the senses some (in- 
sensib'e) idea; in short is the matter, some moral quality being its 
analogous mind. 

An author desirous of explaining to the world his speculations on 

subject, makes use either of prote or of poetry, as one or the 
other is best capable of conveying is thoughts. If prose be chosen, 
he considers whether his subject demands to be expressed in didactic, 
argumentative, or colloquial phraseology. If poetry be selected—does 
he desire to reform morality by a display of virtue, herioc measure 
will best forward his intention. Does he sing of love, a tender ode 
is a happy metre in which to tell of Cupid's deeds—or does he lift his 
soul in adora tion. the sacred bymn is now the vehicle of his praise. 

Painters too, have their styles varying with almost every artist. The 
happiest efforts of Turner's “Sunny style" would ill represent the 
lively energy so admired in Landseer’s animals, or the domestic repose 
of Wilkie's firesides. 

The Greeks and Romans had each a method (style) of building pe- 
culiar to themselves. With the Greeks the Doric order was expres- 
sive of extreme grandeur or sublimity; the Corinthian of perfect 
richhess or beauty. Among the Romans the Tuscan order represented 
the former quality; the Composite the latter. The same qualities 
are represented by the same forms among us, with the addition ofa 
quality drawn from our feelings with regard to the people from whom 
we received these forms. hat this quality is, persons of greater 
taste than myself should determine; but I should say that the Greek 
style ngge the idea of mental power, and cultivated genius; the 
Roman of physical strength and commanding weight. Ecclesiastical 
Gothic architecture suggests feelings of religious reverence. Domes- 
tic Gothic suggests the liveliest ideas of pleasure that an Englishman 
can receive, in connection with the word home. 

The aim then of an architect is to make such an arrangement of the 
parts and detail of a building as shall produce certain sentiments in 
the minds of beholders. The quality connected with these sentiments 
is the character of the edifice. Thus the sentiments desired to be 
called forth on beholding a palace are those allied to splendour and 
majesty; the character then of the building should be splendid and 
majestic. 

ccordingly as one feature predominates in one style, or method of 
building, is that style selected to illustrate that feature. As the author 
selects poetry or prose, or any subdivisicn of either, for expressing 
his thoughts, so the architect uses Grecian, Roman or Gothic, and any 
subdivision of either to express his. 

The author too combines narrative with conversation, and the poet 
song with epic verse. The architect composes a design of lonic aud 
Corinthian, or of the Doric and Ionic. The true taste of both consists 
in maintaining one character through the whole, and so combining as 
to produce liarmony without monotony, and so contrasting as to pro- ' 
duce variety without confusion. 

The failure in our modern edifices is not so much, that our con- 
struction is bad or our detail faulty, as that our architects have either 
not greatness of soul to imagine, or completeness of education to ex- 
press, an appropriate character in our buildings. Thus we have a 
palace of royalty degraded into a residence better adapted for Venus; 
and our private houses elevated into temples. Churches now fit for 
houses und now for stage-plays. Sometimes to spend his patrons 
money and display his own taste, an architect! relieves our mono- 
tonous streets by a house adorned with church windows, in the richest 
style of tracery. A rich feast for connoisseurs, but that, alas! the 
mullions and tracery are executed in cast iron of a quarter of an inch 
thick. Cast iron indeed reigns triumphantly every where, adorned 
with the ents of its cast down rivals, stone, wood, and brick. 
One would think from the cold and starved appearance of many build- 
ings that the artists hearts were cast iron too. 

ut to conc:ude, if I have explained to one person ignorant of the 
ns that there is a difference between character and style I am satis- 
A——5. 
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THE DAGUERROTYPE. 


Tae love of the marvellous is so very apt to induce persons to ex- 
spgerate—to stretch a /eetle, in their account of new discoveries, while 
the belief of those who listen to them is in its turn so very stretching 
and elastic that very seldom indeed does any invention turn out to be 
the magnificent prodigy it was at first described. Yet although they 
have been deceived times innumerable after this fashion, the public 
are ever ready to give credit to the cry of Wolf! Wolf! or, to borrow 
another allusion, believe that the mountain is about to be delivered of 
aome portentous gigantic monster, though it afterwards proves to be 
a mere mouse. Hence I myself am rather sceptical and slow of belief, 
being of opinion that it is all in good time to exult when we are quite 
certain that we have got something worth exulting at. It is surely 
better to find one's-self in error on the safe side and that the object of 
our anticipations greatly exceeds rather than at all falls short of them. 
Who is there who lias not some time or other in the course of bis life 
been grievously disappointed in a person officiously described to him as 
prodigiously handsome, or clever, or engaging, and whom but for such 
description, he might have discovered to be so, but whom, when his ex- 

ectations are thus excited, he finds does not at all answer to the idea 
e had preconceived, and in consequence sometimes falls into the con- 
trary mistake, and sets down the rara atis—tle phoenix in human 
shape, as no more than a very so-so-isl creature after all? 

But what has this to do with the Daguerrotype? nothing—that is, 
something PS gah hd much: for what is related of it, certainly does 
stagger belief. To come to the most material point at once, is it 
merely that sort of hyperbole which is to be taken cum grano salts, 
or rather with a peck of salt?—or is it a fact that in the pictures so 
produced the winutest details are expressed, although not visible to 
the naked eye, yet capable of being rendered so by the assistance of a 
powerful lens or microscope. Supposing, for instance, a view to be 
taken of Henry V I i's chapel by the Daguerrotype, besides tlie utmost 
fidelity as to all that would be discernible in the building itself, seen 
at the same distance, would it be possible by means of a magnifving 
glass of sufficient power, to make out every moulding, every carving, 
every lineament in short, no matter how miuute, existing in the edifice 
itself? Ifsoch really be the case the discovery is of incomparably 
greater importance than it has been described. ` A drawing or series 
of gu of the kind, would place uny building, or auy otber work 
of art under our immediate inspection, at any time, and all its details 
might be examined far more closely than in the building itself, and 
the carvings of a cornice or ceiing might be seen quite as distinct'y 
as the parts just on a level with tbe eye—the figure on the top of the 
York column as distinctly as the pedestal. Such buildings as the 
Alhambra—which it has cost years of patient industry on the part of 
artists to give us any adequate idea of, even with regard to only its 
more important parts, may now, it wou'd seem, be revealed to us in the 
most vivid reality, with the sole exception of colour. 

I am afraid that a I this is by far too good to be true :—that a very 
scrious deduction indeed must be made from it to bring it to the truth. 
Leaving to others to endeavour to exp!ain or compreliend 4om it can be 
accomplished, I should be very well satisfied with having evidence that 
it à accomplished, and that whether the causes can be explained or not, 
such is the fact. If it be—and Sir J. Robison's account (in the Edin- 
burgh New Philosophical Journal) of drawings made by the Daguerro- 
type, which he had himself examined, goes to assert quite as much, — 
so far from being at al) overated, the dieovery is rather underrated, 
and the very extraordinarv results thus to be obtained from it, have 
been noticed far more briefly and cursorily than they deserve. We 
are told that “a crack in plaster, a withered leaf lying on a projecting 
cornice, or an accumulation of dust in a hollow moulding’ of a distant 
building, though not perceivable to the naked eye in tlie origina! ob- 
jects,” may be detected in the drawing when examined through a 
magnifier! "Yet beyond the mere mention of it, that by far the most 
wonderful and important circumstance of all, is hardly dwelt upon. Is 
it not probable after all that such minutie have been beleid only 
through the pagnitying lens of rg xri ?—in short, have not 
people fancied they have seen a good deal more than they really did? 

Allowing, however, such to the fact, we are not distinctly in- 
formed, whether it is limited to the original drawing or not;—and yet, 
we must Mg ess that itis, since hardly could, what is not visible to the 
naked eye, but requires to be examined through a microscope or lens, 
be expressed by any graver. This therefore materially restricts the 
application of such mode of drawing, owing to the inconvenience of 
keeping any considerable number of such plates, more especially, 
shouid it be requisite that each should have a glass before it to pro- 
tect it from injury—as seems to be the case, for [ understand that a 
mere touch of the finger wiil obliterate any part it comes in contact 
with, Another circumstance that, I inust own, is rather puzzling to 


myself, is that the extraordinary porers ascribed to the Daguerrotype 
should not have been exemplified ere now by some more worthy suh- 
ject of interior architecture than one where the “threads of a carpet” 
seem chiefly to excite admiration. Why not at once have taken a 
view of some gallery or museum filled with works of art, each of 
which—the most remote, it scems, as well as the nearest—would be 
transcribed with all its details, no matter how intricate, or however 
minute. No less strange is it that opportunity should not hare been 
afforded to the public of this country, of gratifying their curiosity and 
removing their doubts by the evidence of their own eyes, as might 
have been, had a few successful and well selected specimens been 
procured for the Polytechnic Institute and Adelaide Gallery of Science. 

hy has not such a subject as the Barri re de l'Etoile been taken, it 
it really be true that all its sculptures, all the details of its workman- 
ship, can be so represented with a fideiity which the hand of the ablest 
draftsman cannot even aim at? Still it must be admitted that the cir- 
cumstance of its not having been done is no direct proof of the impos- 
sibility of its being uccomplished ; but merely proves the very great 
considerateness of those who wish to apprize us bv degrees of what 
the Daguerrotype is capable of performing, instead of startling us too 
suddenly by all at once manifesting it. 

However, staggering und incredible as may be what has been as- 
serted with respect to this discovery, I must presume it is a mos 
extraordinary one in itself, because unless it in some degree answers 
to what bas been reported of it, all that has been said with the view 
of prepossessing us in its favour, would be not only useless but perfectly 
ridiculus. Therefore, although I must be allowed to hold back my 
own belief, until ocular demonstration be nfforded me, I am willing 
here to suppose that the Daguerrotype can achieve the miracles at- 
tributed to it. This granted, let us now look at the consequences, and 
as faras one department at least of architectural drawing is con- 
cerned—namely, that which consists in the portraiture of actual build- 
ings—a total revolution must take place, the labour and skill of tbe 
draftsman being entirely superseded by a natural operation, whereby 
the view itself—the image produced by the camera is fixed and per- 
petuated. In comparison with such pictures, the most currect and 
most elaborate hand-dram:ngs, would be unsatisfactory ; how much 
more so, those of which the authors are content to give usa mere 
general resemblance of a building, or what is re no re- 
semblance at al!, ror affords any information as to details. How fre- 
quently architecture is now slurred over in what some profess to be 
architectural views,—how grossly incorrect they often are as to very 
important particulars, and how grateful we have hitherto been for 
tolerable accuracy where inaccuracy seems to have been the general 
rule, need not be told. But from this time, those evils will be alto- 
gether corrected ; not only every detail, but every degree of sbadow, 
every tone of light will be shown us as in the real object; truth will be 
substituted for specious falsification, mathematical precision fur 
blundering of the eye and hand. Instead of a greater or less degree 
of perfection—a greater or less approximation to truth, we shall 
have perfection—truth itself. No longer shall we be at the mercy of 
the draftsmen. They may now cry out “Othello’s occupations 
gone.” Hardly will people be content with ioose tbough even 
spirited indications of what they may behold in exact images of the 
objects themselyes. The further consequence of which will be, that 
when their eyes ure accustomed to such accuracy of delineation, per- 
sons will not overlook as they now do defects of perspective, and 
drawing in pictures, and such works of art where the Duguerrotype 
will be of no avail. But—and in truth it is a most tremendous bal. 
it yet remains to be seen whether this vaunted discovery can fuirly 
and honestly accomplish all that it is suid todo. At present we have 
only hearsay—except indeed that some like myself may have a very 

reat deal of doubt besides. For my own part, I have very stu 
oubts indeed, not because I wish the invention may not be fo 
to answer, but because I am greatly afraid expectations have beer 
raised that can never be gratified. 

CANDIDU. 


SrunN Tetecrars.—tThe apparatus is now fixed, and the telegraph wil 
be in operation in a short time. The benefits derivable from this institutor 
will, we doubt not, be duly appreciated. The Hull Shippiug Company, avd 
others, have already ordered signals.— Hul? payer. 


Banquet in THE Tuamxs TuwwxL.—On Saturday afternoon, the Dr 
rectors of the 'Thaines Tunnel Company gave an elegant dinner in the Tur- 
nel to the persons employed in that undertaking, to celebrate their hava 
reached low water mark. Mr. Hawes, M P. was in the chair, and 230 per- 
sons sat down to table. On a raised platform, about 500 visitors, the m» 
jority of whom were ladies—were provided with places to view the gratifying 
scene. . 
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THE ROYAL ACADEMY. 

Without touching upon the general question which has lately been 
agitated in several political and other Journals, “How is the Royal 
Academy to be dealt with?” and which has been settled, for the 
present at least, by a majority of only five against Mr. Hume’s motion, 
—without asking what are the merits or demerits of that body as 
regards the other two fine arts, it must be allowed, I conceive, by 
every one, that as far as architecture is concerned, the assistance it 
affords it is the smallest possible, indeed barely nominal. A comer 
allotted rather grudgingly to architectural drawings, at the Academy's 
exhibitions, and a series of half a dozen lectures annually, constitute 
almost the whole of all it has ever done, or affected to do, for archi- 
tecture; and even this little has been considerably abridged, since for 
several years the annual lectures liave been suspended, owing to tle 
infirmities of the late and present *Professor of architecture, and the 
office itself has been allowed to become a nominal one. Most assu- 
redly neither of the individuals alluded to ought for a moment to he 
reproached for his heavy personal afflictions; yet it is justly matter 
of reproach to the Academy, that no one else is opointed to discharge 
those duties for which continued ill health incapacitates him who, by 
virtue of his office, ought to do so. We meet with nothing parallel 
under similar circumstances any where else; if a master is disabled 
from attending to his school, he must either depute some one else to 
do so for him, or his school must break up. But in the Royal Academy 
they manage matters differently ; provided there be nominally a Pro- 
fessor of architecture, it is all-sufficient. If he can give lectures, he 
does so; if not, the students must dispense with them. Yet what is 
this but saying that it is a matter of perfect indifference whether 
lectures of the kind are delivered or not? whether the duties of that 
professorship are punetsny discharged or remain altogether in abey- 
ance? Granting for a moment that such really is the case, tlie ques- 
tion then suggested by common sense is, wherefore should there be 
any such Po iesorship; or any such lectures at all. If they are use- 
less, let them be abolished; if not useless, why does the Academy 
presume to treat them as if they were so? That ża the question, and 
one which, I suspect, it would puzzle them greatly to answer, even 
should they summon all the nous they have among then: 

As painters, the majority of the Academicians may not care one jot 
about architecture and its interests; yet although they may indi- 
vidually be perfectly indifferent to it, as a body it is as much their 
duty that they should attend to it as to any other part of their insti- 
tution. Here, therefore, another question starts up, namely, how 
happens it that architecture is so inadequately represented in the 
Academy as to be looked upon as a mere cypher? Is it because, 
although a partner in the firm with painting and. sculpture, architecture 
has only a very small share indeed in the concern, perhaps not more 
than one fiftieth part of the whole? Is it not worthy to be put upon 
the same footing with its co-partners? isthere anything inthe Academy 
charter to such effect? is it there expressly stipulated that the painters 
are to have the lion's share, and architecture be content with being 
admitted to the honour of participating by looking on? 

I do not accuse painters, it is the Academy I accuse, for defrauding 
architecture of its just rights, to which they are bound as much to 
attend and to see supported, as those of painting itself. If architec- 
ture is to be treated merely as “a poor relation,” taken in out of 
charity, to be subjected to continual insult; to be banished to a side 
table in a corner, or even sent down to the second table, when there 
are visitors at dinner, the sooner it shows its independence, and gets 
out of the clutclies of such charity, the better. Better for it to be 
iodependent, and alone, than to be treated as the fag-end, the rag-tag 
and bobtail of the Royal Academy. 

I shall, no doubt, be reminded that architecture has now a home 
and establishment of its own in the Royal Institute of British Archi- 
tects. To which I reply, all the more discreditable to it, it is, then, 
that it should submit to the indignities put upon it by the Academy. 
Neitber does the cireumstance just alluded to, warrant the latter at all in 
treating it as it plainly does. So long as architecture continues to 
belong to the Academy, it ought to insist upon justice from it. H, 
wn the one hand, the Academy are very willing to get rid of archi- 
tecture, and architecture can afford to be iade pendet of the Aca- 
demy, why do they not part by mutual consent? or why does not 
architecture fairly sue for a divorce? 

Let the painters have the Academy and its exhibitions to them- 
selves. If the architects care for having an exhibition at all, let them 
have a proper one; if not, let them go without one. If they remain 
with the Academy, and the latter can afford them no better accommo- 
dation than it now does on the upper floor, let other and sufficient 


* At the time this article was written Mr, Wilkins was living. 


rooms be appropriated for the exhibition of architectural drawings on 
the lower floor of the building. By being kept quite apart from the 
pictures, and none suffered to intrude among them, the architectural 
drawings would be benefitted. Yet this is not all; additional and 
adequate space is not the only improvement which is required : some 
of the present regulations ought to be altered Instead of its bein 
insisted upon that architectural designs should have backgrounds anc 
be coloured, to make pretensions as pictures, the contrary rule ought 
to be established, and no other colouring than shadowing with sepia 
or neutral tint should be allowed in designs, except in cases where 
colour is essentially part of the design, as in interiors, and perhaps in 
perspective views of buildings already executed ; drawings of which 
class should be in a separate room from the others. In many instances 
colouring becomes really the /enocinium artis, particularly when those 
extravagantly unnatural hues are resorted to, and those captivating, 
but deceitful, and exaggerated pictorial effects put into geometrical 
designs, which every exhibition at the Academy witnesses, and which 
only serve to draw the attention from architectural merits and defects, 
and fix it upon circumstances that have nothing to do with either. 
To be what it ought to be, an architectural exhibition would be upon 
a very different footing, from what that portion of theirs is at the 
Royal Academy; it would be greatly more comprehensive as regards 
design, as it would embrace every thing connected with the decorative 
pu of architecture; while it wou!d aíso be more select, no drawing 

eing admitted but what had some kind of value or interest. That 
any improvement will ever take place at the Academy in this respect 
is altogether hopeless. But then, it will be asked, am I so conceited 
and so silly as to imagine that what I have said will stir up architects 
to do for themselves what the Academy and tle painters will not do 
for them. By no means; I no more expect it than I do to hear that 
St. Paul's has made a trip across the Atlantic in a steamer. Then 
why do I touch the subject at all? because I am anxious that, at all 
events, people should understand the disgraceful position in which 
architecture stands at the Royal Academy, and that no one should be 
able to say that, be it ever so bad, there is no remedy for it. Archi- 
tecture can shift without any favour and patronage from the Academy; 
if not, it must be in a truly pitiable plight, seeing what kind of sup- 
port and patronage it now receives from it. hether in other re- 
spects the Academy be more than a mere club of artists, as some 
have affirmed, I leave to the consideration of others; and only add 
that, whatever may have been the case formerly, there is, now that 
the Institute has been established, not the slightest reason wherefore 
architecture sliould continue to submit to the contumelious treatment 
it receives at the hands of the Royal Academy. 


VINDEX. 


ANCIENT STATUES. 


On the different Materials employed by the Ancients for Statues, and on 
the Varieties of their Marbles. Translated from the French of the 
Count de Clarae, Knight of various Orders, Keeper of the First Di- 
vision of the Royal Museum of Antiquities in the Louvre. 


There are few substances capable of being subjected to the chisel 
and of receiving a form, which the ancients did not employ in the 
sculptural art.« Clay and wood, on account of the ease with which 
they are wrought, were doubtless the first materials employed in the 
infancy of sculpture, which only employed itself upon stones and 
metals when its processes were more advanced and matured. These 
first and rude essays were probably clothed with real stuffs, in order 
to give them a greater appearance of truth, until the period arrived 
when the chisel could attain the representation of drapery. As it is 
natural, also, in the infancy of art, to consider that the natural colour 
of objects adds greatly to the fidelity of their representation, it may 
easily be conjectured that when metals and stones were used, those 
colours were sought which presented the nearest approach to the 
objects wished toe imitated. Thence originated polychromic sculp- 


* For authorities on this subject see Pliny, //ist. Nat.1. 36; Junius, de Pic- 
turd Veterum, p. 276-296; Blasius Caryophilus, de Marmoribus <Antiguis ; 
Ferber, Lettres Mineralogique sur l'Italie; Tozzeti, Voyage de Toscane ; 
Quatremere de Quincy, Jupiter Olympien, p. 24 et seq. 132.163; Brard, 
Traité des Pierres Precieuses, vol. 2; Levrault, Nouveau Dictionnaire d' Hist. 
Nat: Diction. Classique d' Hist. Nat., articles Alabaster, Breccia, Brocatelle, 
Granite, Lumacelle, Marble, Porphyry, Serpentine, &c.; Winckelman's His- 
tory of Art, B. 1, c. u, and B. 7, c. 1; Le Dictionnaire de [ Antiquité de l'En- 
cyclopedie ; Facius's Collection of all that Plutarch has said upon Art, Leipsic 
and Coburg, 1805; Heyne, Antiquarische 4ufsaetze; Bottiger, Amalthea ; 
and the Essay on the Technical Part of Ancient Sculpture, prefixed to my 
Museum of Ancient and Modern Sculpture. 
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ture, or that which united substances of different colours, and poly- 
lithic statues, or those composed of several stones.* These kinds of 
sculpture, which are rejected by modern artists, had a great sway 
Among those of antiquity, even in the brightest periods of the art, and 
were held in greater estimation than monochromic sculpture, or that 
which made use of only one colour. As the periods in which the 
greater part of the sculptural substances have been used are unknown, 
a chronological arrangement becomes impossible, and we lave there- 
fore arranged them alphabetically in their several classes. 

CraAY.—This unctuous and binding earth was used in the first essays 
in modelling, as in the case of Dibutades, 900 years before Christ. In 
Greece there still existed, in the time of Pausanias, many very ancient 
statues and bas-reliefs in terra-cotta. 


WOODS MENTIONED IN THE ANCIENT AUTHORS. 


Box.—Statues were made of this, and the living tree also was cut 
into the figures of men and animal. We see instances of this appro- 
priation of the box and the yew in the ancient paintings of the Mu- 
seum of Portici, now at Naples, where these trees are represented cut 
and disposed in compartments, serving as ornaments in the Roman 
gardens, in the same way as they are used in modern times. Tablets 
of box, and also those covered with wax, were used for drawing in 
the time of Apelles.t Cenar, was regarded as incorruptible. A resin 
was also extracted from this tree, which was a plied to wood and 
other objects wished to be preserved. It was often used as a kemel 
or core of statues of gold and ivory—aecoriling to some authors the 
Diana of Ephesus was of this wood. CiTRON.—This was a kind of 
cedar, and was used in making valuable tables of large dimensions. 
Mr. Monges read at tle Institute, some years ago, an interesting paper 
on this wood and on the tables. Cork.—The bark of this tree was 
one of the first substances used for small figures. Cypress. Epoxy 
was much esteemed. Dipoenes and Scyllis of Egina made many sta- 
tues of it, and as a religious idea was attached to the colour of certain 
objects, it was probably used as a substitute for black marble. Fic- 
TREE, being white aud easily worked, was also used for certain divini- 
ties. Fir was used for the wood-work of the horse of Troy. Lime- 
TREE. Lotus. MAPLE. MYyRTLE.—At Lemnos, there was, according 
to Pausanias, a statue of Venus erected by Pelops in female myrtle. 
This was probably a kind of log or rude idol, covered with real 
drapery. Oak. Ouve, Parm replaced the cork, although, from its 
fibres and knots, it could not have been favourable to sculpture. WiLD 
Pear-TREE.—Of this wood there was a Juno at Samos. Peacu. PINE. 
PorLag. VixE.—The wild vine, and that of Cyprus, were particularly 
used. The Diana of Ephesus was, according to some authors, of this 
wood. Although there are vine stocks of large dimensions, it is not 
easily to be conceived how statues could be made of them, on account 
of the munber of knots; the wood also is stringy, and not easily 
worked. Yew. WiLLOw. OsiER. and SaLLow.—An Esculapius of Sparta, 
and a Juno of Samos, are mentioned as being made of wicker, but they 
must have been as rude as scarecrows. the colossal figures called 
Arga, thrown yearly into the Tiber, were made of these trees; as also 
the immense Colossus in which the Germans burned their prisoners 
in honour of Teutates. 


METALS AND OTHER MATERIALS. 


ADAMANT.—À statue of Venus is spoken of as composed of ada- 
mant, and attracting a mass of iron.  AURICHALCUM or ORICHALCUM, 
was an alloy of copper and gold, esteemed for its brilliancy and hard- 
ness. T'o prevent bronze from changing, and to give it a good colour, 
it was rubbed with the amurca of olive, or with bitumen. | BRONZE, or 


* This prevailed even down to the period of the decline of Roman art, and 
the examples are so many that it is almost useless to refer to any individual 
instances. Among others is the well known panther in the Museum at 
Naples, of white marble with black marble spots, a Plautilla in the Museum 
of the Campidoglio at Rome, also in white marble, but with a moveable wig 
of black marble. The hair of the Venus de Medicis was gilt. In the Louvre 
is a polychromic statue of Rome, of which the body is in porphyry, and the 
head and arms in gilt bronze. In the frieze of the Parthenon in the Elgin 
collection, are the holes by which ornaments and instruments in gilt bronze 
were affixed. The ground-work also of the bas-reliefs was painted sky blue, 
in order to throw out the figures. At Pompeii, in the temple of lsis, was 
also found a marble Venus with gilt hair, and most of the cornices of the 
rooms are of a red or blue ground. The same is observable in most of the 
ancient temples of Sicily. The hair of the statues of the daughters of Balbus 
at Herculancum is painted red. The Minerva in the British Museum, with a 
black helmet, is a modern restoration.—{Note of Translator.) 


T Box is used by the wood engravers; pear-tree was used by Albert Durer ; 
and bamboo is used by the Chinese in their plates for printing.—[Note of 
Translator.] 


A 


CorprER.— Tl manner in which we employ this metal, gilding it, or 
covering it with a colour which it should derive only from time, pre- 
vents us from investigating those mixtures which would give it greater 
brilliancy or beauty. At present, however, at Paris, much more eare 
is used in the proportions of the alloys, Bronze or brass, more solid 
than copper, is only this latter metal united to tin or zine in certain 
proportions; the ancients who executed an immense quantity of 
statues and works in bronze, made a great variety in their alloys. The 
brass, bronze or copper most celebrated, were those of Cyprus (Ku- 
pros), from which is derived the name of copper—of Corinth, the 
alloy of which is attributed to chance, to the melting and mixture of 
several metals during the burning of that city; but it appears that 
this is hardly possible, and that the bronze is more ancient. ln the 
time of Pliny it was imitated with an alloy of copper, gold, and silver. 
—of Delos and of Egina was much esteemed, as well as that of Tar- 
tessus in Betica; Polycletes preferred the bronze of Delos, and Myro 
that of Egina. The different kinds of copper, of Cordova or of JMariws, 
of Sallust, found in the Alps, and of Livy, mined in Gaul, were much 
sought after, and derived their names from the proprietors of the 
mines who worked them in the time of Cæsar. here was also 3 
black bronze, and also that which, being of a liver colour, was called 
hepatizon, from kepar, a liver. It was believed for a long while that 
the ancients dipped bronze in water to harden the arms which were 
made of it; but M. d'Arcet has proved that tempering softens brome, 
and that it is only by alloying copper with tin in certain proportions, 
and by forging it, that it acquires hardness and elasticity, and becomes 
sonorous. ELecrruM, which is mentioned in Homer, was either 
natural or artificial, It was made by mixing a fifth of silver with four 
fifths of gold. This alloy was much esteemed, because it was found 
to shine more with lights than either gold or silver. Pliny says that 
vases made of it assumed the colour of the iris or rainbow. The wame 
of electrum was also given to yellow amber. GoLp. Inon.—Several 
statues of this material are mentioned, both wronght and caste» Leap. 
—The statue of Mammurius, who made the ancille or sacred bucklers 
in the time of Numa, was of this metal. OsRizuM was the purest 
gold, which, after having passed several times through the fie, ac- 
quired a brighter colour. Some statues were made of massive gold, 
but in general they were embossed (called Sphwrelaton) from a thin 
plate. Gold was thus used in statues where it was joined to ivory; 
and often statues in metal or wood were only plated or gilt. Gold of 
several colours were used, and sometimes also painted ornaments or 
precious stones were used in conjunction with it. SiLvER is frequently 
mentioned by authors as a material for statues; it is, however, less 
adapted for sculpture, and was less used than gold, of which several 
preparations were known. Tix is enumerated by Homer among the 
metals in the shield of Achilles; but it is inore than doubtful whether 
this description and others relating to the arts were written by the 
great poet. 

Ivory was nsed in great quantities and at a very early date fur 
statues, both by itself, and in conjunction with gold. It seems, ac- 
cording to some authors, that the ancients found out the means of 
moulding it, or at least of softening it. By sawing in the length, and 
by cutting out hollowing cylinders in the ivory, they obtained plates 
large and thick enongh to be used even for colossal statues, of which 
the core or interior framing was of wood. The humidity of these 
statues was kept up by the application of oil, either externally or 
internally. The tooth of the hippopotamus was also used for small 
statues, probably in the place of ivory. Bone, and among others that 
of the camel, were appropriated to the same use. The Palladium was 
reputed to be made of the bones of Pelops.t 

Wax was employed as well as plaster for models and moulds. 
Statues or figures were also made of it; and the Romans used it for 
the busts of their ancestors (thence called cere), which on days of 
ceremony were decorated with clothes and ornaments. 

Prrcu.—A statue uf Hercules of pitch is cited as having been made 
by Dedalus. 

YELLOW AMBER, SuccinuM, or ELECTRUM.—Of this a statne of 
Augustus was made. INCENSE and Spices.—A statue of Sylla was 
made of such compounds, and burned at his funeral. Empedocles, 
the Pythagorean, and Olympic victor, distributed to the people a bull 
made of myrrh. Mention is even made in the ancient authors of great 


* Tt is much to be regretted that iron is not used as a material for statuary 


in England, seeing that it has been so much used at Berliu and Paris.—[Note 
of Translator. ] 


. t Our author makes no mention of the use of mother-of-pearl. The pesri 
itself in different forms was used extensively by the jewellers, and half peash, 
under the name of tympana, were used for ear-rings. At Pompeii ear-ring: 


have been found of the form of scales, the scales being represented by pearia 
— [Note of Translator.] 
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figures made of flour paste, of hay, and of wood. These hind of effigies 
were used also for sorcery; those called neuropastes and oscille, were 
moved by means of thread, like our puppets; and some were ulso 
moved by quicksilver. 

(To be continued.) 


FRENCH FURNITURE, MANUFACTURES, &c. 


Upon a former occasion we called attention to an article in the 
second number of the Foreign Monthly Review, and we now do so to 
the fourth number of the same journal ; not for the purpose of bestow- 
ing any notice upon the capital, the witty, and humorous paper on 
Esskunst, or the Philosophy of Ealing, which has generally been 

ointed to as the most attractiye of all the articles; but in order to 
be before our readers some extracts from that entitled “French Manu- 
factures." 

“ These works (L'Exposition, Journal de L'Industrie, and L' Album 
de L'Industrie,) are directed to accurate representations und descrip- 
tions of all the best modern works of art (painting and statuary, pro- 
perly so called, excluded), as well as of manufactured products that 
either exist in France, or are on the point of appearing. Does a new 
moulding for a marble chimney-piece appear—does a new bronze boss 
for a door-handle, &c., come Ducis a ien erected in more than 
ordinary good taste—is n new lamp sold anywhere—has a splendid 
carriage been seen in the Bois de Boulogne—in a few week's time it 
is laid before the manufacturing publie, in full detail, by these useful 
pub'ications, engraved with the utmost care on steel, and coloured 
au naturel. For example, onc of the numbers contains a very elabo- 
rate plate of the interior of Musard's café, a beautiful specimen of 
Gothic work of every kind; another has Marshal Soult’s coronation 
carriage; a third has the front of a modisie8 shop in the Rue de 
Richelieu; a fourth presents us with some curious pumps und other 
hydraulic instruments; and all of them are embellished with repre- 
sentations of various articles that have figured in the great exhibition 
of arts and manufactures in the Champs Elysées." 

To go even no further than this, we bave here a very striking proof 
of the much greater taste for art generally in France, and for works 
expressly intended to represent its productions; whereas such publi- 
cations would not find suflicient market in this country. Unless they 
belong more or less to the class of antiquarian specimens, subjects of 
the kind would meet with no purchasers among ourselves. {ndeed, 
there is reason for suspecting that even works having architecture 
professedly for their d nd meet with very inadequate encourage- 
ment, or rather with discouragement, with chilling coldness and in- 
difference. To be at all a saleable commodity, architecture must be 
served up in picture books, where the interest of the plates is made 
to lie not in the buildings so muclias in the figures and costumes in- 
troduced, and in that sparkling effect of light and shade which may be 
made to set off the ugliest just as well as, perhaps better, than the 
wost tasteful piece of architecture. 

However let us drop these reproachful comments, and proceed with 
our extracts. The few stuff woven of silk and glass, or glass alone, 
attracted much attention in these galleries. According as the giass 
threads are coloured, yellow or white, they imitate gold or silver 
brocade with the greatest nicety,and they Lave the advantage of never 
tarnishing. Their effect for furniture is most splendid. The price is 
froin 25 to 40 francs the ell."—Here then, is a perfect novelty, which 
wilt probably lead to some changes in decoration. ` 1f, as we presume, 
tissues woven entirely of glass are not likely to be at all injured by 
heat or flame, they might be applied to draperies and canopies, over 
chandeliers and lustres in a ball room, where, if tastefully designed 
and arranged, they would produce a striking and appropriate effect. 

* In furniture, the prevailing taste of the Renaissance had it all its own 
way—at least for all cabinets, tables, bookcases, &c. No other furni- 
ture in the world can be compared to that of France—we do not say 
in solidity, but in taste and appearance. To these two qualities the 
Parisian manufacturers lave recently added those of good workman- 
ship, of artistical design and execution, and of moderation of price. 
In many articles, ingenuity has been greatly on the rack, and some of 
the beds which tumed into sofas or tents, and might accommodate 
half-a-dozen sleepers or one as the case might be, with others that 
shut up in a common portmanteau, were highly creditable to their 
inventors. The carpets that come in for so important a share in Eng- 
lish louse-keeping expenses, were here in wonderful abundance, 
and at comparatively moderate prices; the Anbusson carpets were 
nea:ly as sumptuous things as what the Gobelins or Beauvais could turn 
out, The cabinets, the commodes, the tables, whether in oak, in 
ebony, or iu rose-wood, (inaliogany is sap | gone out of fashion,) 
were all earved in the most sumptuous and expensive style, richly 


ornamented with gilt bronze, and incrusted with plates of various 
coloured marbles, or mother-of-pearl.” 

Though we ought to desist from quoting further, we capnot refrain 
from extracting what is said relative to un invention by M. Colas. 
“This process admits of very speedy and cheap application to all 
works of art, and as an instance of its use, we may mention that a 
great quantity of wooden gothic panel-work being wanted at a low 
rate for the restoration of the church of St. Germain, L'Auxernois, 
the inventor has contracted to furnish many thousand feet, sculptured 
in the most exquisite marmer, after the original model taken from the 
old church, a£ litlle more than (he value of the material” ! ! — After this 
we need not say that the article deserves to be perused by all our 
readers; and we should be glad if any could confirm what is stated as 
to tlie uew process for copying gothic panel-work, since, unless very 

eatly exaggerated, it st be a most important invention, and one 
ikely to improve our modern church architecture in that style. 


SPEED ON RAILWAYS. 
4 COMMUNICATION BY THE COPTE DE PAMBOUR TO M. ARAGO. 


THE resistance of the air to bodies which travel through the atmos- 
phere with a rapid motion, having given room to some persons to 
imagine that locomotive engines could never attain a very great ve- 
locity on railways, I think it will be interesting to you to know, that 
in an experiment I have just made (on the 3rd August,) npon the 
Great Western Railway between London and Maidenhead, we attained 
a speed of 55:4 English miles per hour. The experiment was per- 
formed by the “Evening Star" locomotive, manufactured by Mr. 
Robert Stephenson, of Newcastle: it lias wheels cf 7 feet diameter, 
and drew only the tender loaded with 8 persons. It maintained easily, 
during 7 or 8 miles, a speed of 45 miles per hour, afterwards, for a 
distance of 3 or 4 miles, a speed equal to 48 iniles per hour, and at 
last, two miles were travelled over, each in one minute and five se- 
conds, which gives a velocity equal to 55-4 miles per hour. Although 
this very rapid motion gives one the idea that we are left to the 
mercy of chance, by the difficulty there would be to stop the engine in 
tine, in consequence of the almost complete instantaneousness with 
which obstacles present themselves, to overcome this diffculty it 
would be necessary to increase the inspection of the state of the rail- 
way, and to employ rapid means of transmitting to a distance, by sig- 
nals, the state of the road. 

With the engine employed for tlie experiment we were not able to 
go beyond the speed stated above, because the pump was not suf- 

ciently large to feed the boiler, consequently we were obliged to 
suspend the vaporisation, aud to decrease the speed, uutil the boiler 
was again replenished with water; but there is no doubt that in only 
enlarging the diameter of the pump and feeding pipes, we might be 
able to maintain the greatest speed for a long distance—and even to 
go beyond it. Speed equal to what 1 have reported has already been 
mentioned in some journals, but as these statements are often made 
upon hearsay evidence only, I have thought that it would be useful to 
you to be informed of it by the experimentalist himself. I have not 
given here the different dimensions of the engine, because my only 
object now is to make known the facility that there is in attaining 
considerable speed. I shall only add that the Great Western Railway 
is sensibly a level. 


OBSERVATIONS ON THE RESTORATION OF RUINS, 


Many who imagine themselves antiquarians consider it as a perfect 
desecration to remove the verdigris and dirt from a coin, so as to 
render the device plain and distinct, or to clean the pages or renovate 
the binding of a Carton. 

Now this opinion, no matter how common, is generally admitted by 
those whose authority in such inatters is unquestioned, to be a most 
mistaken and absurd one. jn what possible way can it be defended ? 
If a coin possesses any value from its antiquity, it is because we lave 
in it a specimen of ancient workmanship and device, and also because 
it is the same object which was familiar to those who have long since 
ceased to exist. Therefore the more that coin resembles in its ap- 
pearance what it was when in circulation, the more distinctly shall we 
see in it the workmanship, the device, and the image, that were fa- 
miliar to those who lived when it was in circulation. And not only 
is the valne thus highly increased by the greater distinctness of the 
image, but a new and not ideal value in some instances vriginates. By 
the study of these devices we are able to check the accuracy of the 
historians of the age in which they were made, and Capt. Smyt R. N. 
bas lately written a book on coins (which from such a title wight 
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have been expected to be a treatise interesting only to a very few), 
whereas it may be considered as a Aisforical work, and one too of a 
novel and most interesting description. 

In the same way the most inveterate boke worma, although they 
justly give the preference to an original binding, never hesitate if a 
book is dirty, “soiled or sullied," or has an irreparably “frail” or 
tashed binding, to get it cleaned and reinstated in a vellum, Russia, 
or such othar binding as most befits the date and nature of the work. 

Although the best authorities therefore are clear as to coins and 
books, I do not think the same feeling exists with regard to the repair 
of ruins, although I cannot but think that all the three cases are 
parallel. 

To destroy the picturesque effect of an old abbey or church, seems 
generally to be considered as a sort of murder of antiquity, the atrocity 
of whicl: no inducement can palliate. Although it is impossible to 
deny tliat a dismantled tower may have a more picturesque effect at 
a distance than if it were entire, and also that shattered masoury does 
frequently assume a romantic outline whicli is no where else to be 
found, still a complete building may have in some degree a picturesque 
as well as architectural outline, and these advantages, when combined 
with that of perpetuating the perfection of the design to future ages, 
and its restored utility, are, I think, quite enough to warrant judicious 
restitution. 

I need hardly say that Ido not approve of such Vandalism as to 
complete an imperfect building in a different style of architecture from 
the original, as may be found in Llindaff cathedral, where the alte- 
rations, as far as I recollect, are in the Grecian order, which contrasts 
wretchedly with the original. 

The most interesting spot in the three kingdoms I take to be West- 
minster Abbey, and I am sure all will agree that were that building 
allowed to fall into a ruinous state—to lose its roof and so forth, it 
would not in any way possess the same interest. When we enter 2 
reritable rain, destitute of all the minor details which it once possessed, 
we have to cause with ourselves in order to awaken a suitable interest, 
and after all, that interest cannot but fall short in intensity of that 
which we at once and irresistibly feel on entering an old richly deco- 
rated cathedral, with its curiously carved oaken stalls, its lofty roof, 
and all the other adjuncts of an ancient building, which the storms of 
troublous times have not yet swept away from our view. And this is 
what makes the cathedrals and religious houses of England triumph 
so mucli in interest over similar buildings in Scotland, wliere the fire 
of intemperate zeal has, in too many instances, left its records in shat- 
tered pillars and broken walls, the wrecks of glorious specimens of 
architecture. How tenfold interesting, if entire, would have been the 
cathedrals of Melrose, Dryburgh, St. Andrews, Aberbrothwick, Elgin, 
Iona, and many more, where now enough only is left to show us hoi 
much we have lost. And if no new interest and opinion is formed on 
this subject, we shall, 1 fear, find such relics grow gradually less inte- 
resting. Every blast adds to the rubbish, and every winter curtails 
their extent. 

The object I have in view in these remarks is to waken, if possible, 
such an interest in ruinous churches, as shall deterinine (hose icho hate 
an influence in the erection of new churches, rather, when possible, cen 
although at a much greater cost, TO RESTORE OLD ONES THAN BUILD NEW. 

What gave rise more ininediately to the preceding remarks was a 
visit to the isiand of Iona, where the Duke of Argyl with his charac- 
teristic benevolence, has recently erected, and 1 believe endowed, a 
church, which, however, cannot be said to possess the slightest claims 
to architectural effect. In such a case, then, how much more suitable 
would it have been to have restored (with proper advice) part, if not the 
whole, that remains of the ancient cathedral, which St. Columba 
erected soon after his arrival at the island in A.D. 563, and which was 
so miserably ransacked at the time of the Reformation, whereby Scot- 
Jand lost her “ancient annals and MSS.” (which were kept at Iona, 
* in hidden presses of the church,") and “large parchments signed by 
the king's own hands, and sealed either with seals of gold or wax.” » 

Itrust that these remarks will at least get a little consideration 
from those to whom they are more especially addressed; and should 
it bappen, as in many instances it may, that no drawings are in exis- 
tence to shew the original plan of a building now much dilapidated, 
the best course is to take the advice of some architect who is tho- 
roughly acquainted (as every one should be) with the styles of archi- 
tecture which distinguished different ages, and with this advice to 
complete the building in keeping with those parts which still remain. 

In conclusion I may be permitted to observe, that although 1 have 
no doubts as to the orthodoxy of the general principles herein advo- 
cated, I am nevertheless willing to admit that many specious and even 


* Sir George Mackenzic, Def. of Roy. Line of Scotland, Lond. 1685, p. 30. 
Transl. of Paulus Jovius. 


reasonable objections may, in particular cases, be brougbt forward— 
nay more, I allow that even in the case of lona, I may have formed an 
erroneous opinion, as I had not time, during my visit, to examine 
either the old cathedral, or new church with dai degree of care 
whieh, had my time permitted, I should have done. 


Sepi. 10, 1839. L. 


BUNNETT AND CORPE'S CONCENTRIC STEAM ENGINE. 


Sin.—Referring to the June and July numbers of your valuable 
Journal, 1 beg to dissent from the conclusions you have drawn, respect- 
ing the merits of Messrs. Bunnett and Corpe's Concentric steam 
enginc. 

am not disposed to deny the accuracy of the tables you have 
given; the results noted therein, might naturally be expected from thc 
manner in which the relative powers of the new, and old modes of 
application were decided ; my object is to show that one main feature 
in the case has been overlooked, which, when taken into account, will 
considerably diminish, if not altogether do away with, tlie advantages 
which at first sight appear in favour of the Concentric engine; for 
whatever additional power is exerted by it, a corresponding expense 
of steam will be the necessary consequence, which is tantamount to no 
advantage at all. 

If this can be shown to be true, I am humbly of opinion that it can- 
not be claimed for this machine, that any power is gained by its adop- 
tion, as we are only entitled to consider that we have gained power 
by new combinations, when these enable us, at the same expense, to 
produce greater effects than with the old. 

In the Concentric engine there is nothing new in principle; the 
arrangement of its parts differs little, and that only mechanically, from 
those at preseut in use. Desirable as it may be, and often is, to 
modify the mechanical powers, to suit the various purposes of ma- 
chinery ; all the changes we can ring upon them will never help us to 
an increase of power, beyond the lessening of friction through sim- 
plicity of construction. 

In order to illustrate what is meant by these remarks, let me call 
your attention to the annexed diagrams, which are nearly similar to 
those in the last number of the Journal already referred to :— 


Fig. 1. 
Representing the new mode of applying the power. ‘ 


A the aunular piston rod, B the connceting rod, C the crank, P the piston 


Fig. 2. 
Representing the old mode of applying the power. 


D the piston rod, E the connecting rod, F the crank, equal to the crank C. 


It is evident, from the construction of these diagrams, that the 
annular piston-rod A, will move through a greater space than the pis- 
ton-rod D requires to do, in producing Ferclutions of their respective 
cranks, C and F. The stroke of the piston D will be as the length of 
the straight line I J, or as the lines K K and L L, these three lines 
being equal to one another. On the other hand, the stroke of the 
annular piston-rod A will be as the curved line K G K, which is much 
greater than the straight line K K. / 

Now assuming that the impulsive force is a constant quafntity, and 
alike at each instant on both pistons, it fulluws from the, above, that 
the effects on the cranks will be respectively as the length of the 
curve K G K is to the straight line K K; in other w^ “eds, the length 
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ofthe stroke of the pistons wil be as the length of these lines indi- 
vidually, thus involving an expense of steam in the Concentric engine, 
equal to the advantage which would seem to arise from the use of it. 

Another view of the case may be taken, somewhat simpler than the 
foregoing, by which it may be shown that the mode of communicating 
power by the Concentric engine is a matter of every day occurrence. 

Let the lever M represent one half of the beam of an ordinary beam 
steam engine, B its concu rod working the crank C; these EET 
ther delineate movements almost inseparable from the use of the 
crank, and nearly coeval with the steam engine itself, as it came from 
the hands of its great improver; the parallel motion alone is wanting 
to fill up the picture: and if it isto this circumstance, that the supe- 
riority of the Concentric engine is to be attributed, I fear its days are 
numbered as an engine *by which great power is gained;" that it 
may take its place with many of the best locomotive engines now in 
use, is not to be denied: but I beg respectfully to protest against the 
possibility of its exerting more force than others from the same 
quantity of steam. 

It is nnder these impressions, that I have ventured to address you, 
and in the belief that these imperfect observations will account for the 
different results, obtained from tle experiments made on the two 
engines; I am also inclined to believe that their appearance in the 
Journal, would be useful in counteracting whatever erroneous views 
may have been formed by the perusal of the tables. 

I am, Sir, with great respect, 
Your obedient servant, 


‘Carron, August 16th, 1839. JouN Mac DoNALD. 


CURVES ON RAILWAYS. 


Sin —I beg to forward to you the following remarks on a point 
which has not been noticed in any of thé numerous essays on this sub- 
ject which have appeared in your Journal. 

It is one of considerable importance, and is not (that I am aware of) 
to be found in print, except in Pambour's work on locomotive engines; 
tbe formula there given produces the same practical result as that 
which I have deduced, but is, I think, somewhat less simple in its 
application. 

Your's respectfully, 
M. 


How much must the outer rail of a curve be raised above the inner, 
in order to counteract tlie centrifugal force of a carriage? 

Let A be the centre of gravity of the carriage; draw a vertical line 
A B, and a horizontal line A C, represehting the weight and centri- 
fugal force respectively; then A D, the diagonal of the rectangle, will 
be the resultant force of the two. 


Now Ifa line (E F) be drawn at right angles to A D; and D E, DF, 
be taken upon it each equal to half the distance between the rails, the 
force A D, being perpendicular to tlie line of support, has no tendency 
to press the flange of the wheel against either of the rails E or F. 
‘Ibis position of the rails, therefore, will answer the conditions of the 
problem. 

Draw F H horizontal, and E H vertical. 

Let W — weight of the carriage. 

W f = the centrifugal force. 
= radins of curve in chains. 
V = velocity in miles per hour. 
r = radius of curve in feet. 


o = velocity in feet per second. 
g = 1644. 
E F = a in feet. 
E H = x in feet. 
: Wo? ; 
Then the centrifugal force = 3 gr (see any work on Mechanics) 
=WS. 
Be pd Oe (RV)? Vv? 
"84 — 2 er — 2x16, x66R R 
By the similar triangles A B D, F H E, 
AB:BD::FH:EH 
o W:iW/f:ixat—zitz 


eli ftir: a—a2t: xt 


X *0V101324, 


SIEPE Peig 
sent 
A/ 1l +f? 


Example.—W hat mustthe elevation be for a curve of 60 chains, 
(3960 feet), radius and velocity of 30 miles an hour, (44 feet per 
second,) the distance between the rails being 4:75 feet? 


Here f — = 
— 2x 163, x 3960 


rz X 0052 502 — 8664 of an inch. 


TI 1 


The above formula is extremely simple, as the value of y1 -- /* 
will be very nearly 1 in almost all practical cases. 


= 0152, and A/1-E f? = 100011; 


ON WARMING OF BUILDINGS. 


Sır—Upon reading your remarks upon the warming apparatus at 
Mr. Babbage's house, described in my pamphlet, I find you consider 
that the part which is not effective is owing to the malformation of 
those pipes which branch from the multiple cock; as this is not by 
any means the case, you will perhaps have the kindness to notice tlie 
following few remarks in explanation. Mr. Babbage confined his ex- 
periments to a certain small amount of fuel, working liis apparatus at 
the low heat of 250? Fahr., this was not sufficient to cause a quick 
circulation through the whole extent of pipe, the four different courses 
containing 890 feet. 

The furnace being placed in one of the servants' sleeping rooms, it 
was more important to keep this room cool than to warm the rooms 
in tlie upper part of the house. 3 

Mr. Babbage succeeded in his two principal objects, Ist, the makin, 
use of every particle of heat that was practicable, sufficiently sid 
creating a draft in the chimney. 2nd, Phe perfect self action or re- 
gulation of the apparatus. It is his intention to extend his experi- 
ments next year, in order to obtain (without producing any additional 
heat in the furnace room) with a greater amount of fuel, increased 
effect in the bedroom circulations. 

I remain, Sir, your most obedient servant, 
C. J. RiCHARDSON. 

24, Manchester Street, Sept. 10, 1839. 


*,* Notwithstanding Mr. Richardson's remarks, we are still of the 
same opinion, that *it would be far better if the connection of the 
branches were made with curves instead of at right angles; if Mr..R. 
will consult any hydraulic engineer, we have no doubt but what he will 
have the same feeling on the subject.—EpiToR. 


MxcnaNICAL Brick MAKING.—At the meeting of the British Association 
at Birmingham, Mr. Cottam exhibited a model of a brick and tile-making 
machine invented by the Marquis of Tweedale, by which it was stated 30 
bricks a minute, or nearly 30,000 bricks a day, might be made, whilst a good 
moulder could only mould from 5000 to 8000 a day. The clay was put into 
the machine at one end, and passing between two rollers was rolled into a 
long bar, which was cut into the required length of the bricks by a cutter 
worked by the same whecl-work. The bricks, on coming out at the opposite 
aide of the machine, were carried by it to a distance of 200 yards, thereby 
saving a great amount of titue and money in carrying. an operation usually 
performed by boys and women. As a proof of the superiority of the machine- 
made brick, it weighed 8j lbs., while a common brick weighed only 53 ibs., 
and the machine-made brick carried eight times the weight which the com- 
mon brick would sustain, 
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STONE FOR THE NEW HOUSES OF PARLIAMENT. 
Referred to in report in last montA's Journal, page 331. 
TABLE A, 


We have arranged this table differently to what it appears in the original 
report, and we have classified the quarries in districts and counties; which 
will enable our readers to sce more readily those parts of the kingdom which 
have been examined. 

The Table contains The Name ov THE QvAnnY—its situation and 
county— The Mineral designation of the Stone ; its component parts—and 
colour, Weight of a cubie foot of stone in its ordinary state—the entire 
depth of workable stone in the quarry; description of the beds, and size of 
blocks that can be procured.—Where known or reported to have been em- 
ployed and general remarks—Prices of block stone at the quarry ; description 
and cost of carriage (c) to the pool of London; cost of stone delivered in 
London per cubic foot; and cost of plain rubbed work as compared with that 
upon Portland stone in London per foot superficial, Portland being taken at 
1-0. 


DISTRICTS IN ENGLAND. 
(NortH.) 


Durham. 


PENSHER.—Pensher Colliery, Durham ; sandstone ; coarse quartz grains, 
with an argillo-siliceous cement, plates of mica ; pale whitish brown ; 134 Ibs. 
5 oz. ; depth 40 to 5U feet; thickest bed, 20 feet ; blocks any practicable size— 
Pensher chapel, Seotch church. Sunderland, St. John's chapel, Duhon Wear- 
mouth, Wynyard Mansion-house, Sunderland pier, Seaham harbour, Victoria 
bridge on the Wear, &c. ; Rid per ft. at quarry ; c. by railway. ] mile anda 
half to river, thence to Surterland. and thence by sea to London, total cust 
13s 2d per ton, or 1s Yd per footin London; plain work 1-0. 


REDGATE.—Redgate, Durham ; sandstone ; fine Quartz grains with a cal- 
careu -argillo-siliceuus cement, mica in planes of beds; light ferruginous brown ; 
139 Ibs. 9 oz. ; depth 20 fect; the beds vary from ] to 8 feet thick ; the quarry 
is neglected and badly worked. [t 1s said to have been set out sometime 
since under an inclosure act for the use of the parishioners for ever, who get 
all the stone from it which they require free of charge forroyalty. The head 
or cover of the quarry is 6 feet thick ; plain work 03. 


STENTON.—Stenton Village, Durham ; sandstone ; tine quartz grains and 
decomposed felspar, with an argillo-siliccous cement. ferruginous specks, and 
some plates of mica ; ferruginons light brown ; 142 Ibs. 8 oz. ; depth 35 fect of 
rock quarried ; irregular beds from 2 to 8 feet in thickness ; blocks 15 to 20 
feet long— hound keep of Bern rd castle. joint-stock bank and market-house, 
Bernard castle; sinks are worked out of tliis stone 6 feet by 3 feet 6 inches by 
J foot 8 inches, also grindstones. Another quarry of sione, in all respects 
similar to the south-esst of this quarry, from Mr. George White. farmer to 
Robert Brownless. Depth of workable stone 25 feet. Blocks of 8 or 9 feet 
cube, 4d. at the quarry, fine-tooled face, including joints and beds at 4d., if 
rubbed 2d. extra. Quarry joints 2 to 8 feet apart. Dip of beds 4° or 5°. ‘The 
guarry was opened about ena since; 54d per ft.in small blocks at quarry ; 
c yy and to railroal east uf Bishop Auckland, 8 miles, at 4s per ton, thence 
to Stockton. by the railway, 2s 6d, thence to London, 8s per ton, in all 14s 
6d per ton, or 1s 5d per foot in London ; plain work 09. 


. Northumberland. 


HEDDON.—Heddon on the Wall, Northumberland; sandstone; coarse 
quartz grains and decomposed fel.per, with an argillo-siliceous cement, ferru- 
ginous spots; light-brown ochre; 130 lbs. 11 oz.; depth 49 feet; beds var 
trom 4 to 12 feet thick ; blocks any practicable size—Church at Heddon, steeple 
1764, Norman chancel, columns of portico to theatre, and Grey monument 
at Newcastle, and nearly all the bmkdings, ancient and modern, in and about 
New. se: clny balls are occasionally met with in this stone as well as 
laminations of carbonaceous matter. Quarry joints 11 {030 fcet apart. Quarr 
opened above 200 ycars since. Quarry cover 10 fect thick ; 6d to 10d per ft. 
according to size at quarry ; c. by land to the Tyne at Newburne, 2 miles, 
thence to Newcastle, and by sca to London, or 1s 81 to 2s per foot for blocks 
under 4 tons, in London; plain work 1'1. 


KENTON.—Kenton, Northumberland ; sandstone ; fine quarts ins with 
an argillo-siliceous and ferruginous cement, mica in planes of beds; light 
Jerruginous brown; 145 bs. 1 oz. ; depth 25 to 30 feet; beds vary from a few 
inches to 5 feet in thickness; 10 ton blocks if required; nearly all the new 
buildings at Newcastle ereeted by Mr Grainger; this stone is selected parti- 
cularly for fine work, carving, &c., mill stones are made ofit. The upper beds 
are similar to the York flagging usually brought to the London market.—The 
bulk of the stone used for ordinary purposes in Newcastle is from the Fellin 
near Gateshead, and the church quarry, Gateshead Fell. Joints im quarry 2 
to 20 feet apart. Dip of beds 11°. Quarry cover 15 feet. Quarry opened 20 
years since ; 6d per ft. blocks under 7 fect. 94. blocks under 14 feet, 1s blocks 
under 20 feet, 1s 4d blocks under 50 feet. at quarry ; c. by land to Newcastle, 
the small blocks 2s 6d per ton, large blocks 3s 6d per ton, thence by sea to 
London, 8s per ton for blocks under 2 tuns, or 2s per foot average size blocks 
in London ; plain work 1'3. 


Lincolnshire. 


ANCASTER.— Ancaster, Lincolnshire; ocolite; fine oolitic grains cemented 
by compact and often crystalline carbonate of lime; cream; 139 lbs. 4 oz. ; 
depth là feet; numerous beds, running into each other, from a few inches 
to 18 inches, the lowest beds are the most crystalline ; blocks 3 to 5 tons— 


vllateg Hall, Belyois Castle, Belton House, and numerous mansions and 


churches in Lincolnshire; this stone is worked with the same tools a« Bath 
stone, joints in quarry from 4 to 20 feet apart, beds with a moderate dip, 
quarry cover 7 feet of clay ; numerous and extensive quarries of similur stone 
in the immedinte locality, opened several centuries since, now out of work— 
9d per ft. in random blocks at quarry ; c. by land to Grantham, 7 miles, thence 
to Boston by canal 1s Id per foot, thence by sea to London 9d per fool, in 
all 1s 10d, or 2s 7d per ft. in London; plain work 0°5. 


GILES (SAINT).—Noear Lincoln, Lincolnshire ; depth 8 feet ;2straight and 
thin bedded, thickest bed 15 inches, two blue beds below bottom of quirry, 
upper part of quarry alternations of clay or marl or limestones, beds vary 
much in texture, best bed contains an abundance of shefls—Lincoln Cathedral 
in part; quarry cover 5 fect thick. 


HAYDOR.—Ilaydor, Lincolnshire; limestone (oolitic); carbonate of lime 
with oolitlc grains, often crystalline; brownish cream ; 138 Vos, 7 02. ; depth 
13} feet; thickest bed ]8 inches; blocks 14 feet, 3 feet by 4 fect.— Lincoln 
cathedral, Boston church, Grantham church, Newark church, and most of 
the churches in the neighbourhood, and in the lower part of Lincolnshire, 
Culverthorpe house. Belvoir castle, &c.; it is essential that this stone should 
always be set upon its natural bed. This quarry and those immediately ad- 
joining. which are numerous and extensive, are of great antiquity. Quarry 
cover of clay 14 feet thick ; 8d per ft. at quart ; c. by land to Sheafurd &d per 
foot, thence through Boston toi e Pool of London, trom ls 5d to 1s 8d pr 
foot according to season, or 2s 4d per foot in London; plain work 05. 


Yorkshire. 


BOLTON'S QUARRY.—Aislaby, Yorkshire; sandstone; moderately fine 
siliccous grains with argillo-silicious cement, plates of mica and spots of carbon 
disseminated ; warm light brown; 126 ibs. 11 oz. ; depth 46 ft., top beds 26 feet 
deep for house building, bottum beds 20 feet for ducks, &c., beds generally from 
to 8 feet thick ; blocks 100 feet — Whlithy Abbey, New University Library at 
Cambridge, Scarborough and Brididlington Piers, Sheerness and St. Katherine's 
Docks, &c.: blocks of 100 feet cube have hren obtained from this quarry ; 
stone usually sent Jn two-horse earts to Whitby, carrying 3} to 4 tons, each 
cart will make three journeys per diem ; joints in quarry 10 to 25 feet apart; 
beds with a moderate dip; quarry opened 23 years since; 101 to Is per f. 
according to size at quarry ; land carriage to Whitby 3d per foot, freight 
varying from 8d to 10d per hot tu Lundon, 1s 9d to 2s 1d per ft. in London ; 
plain work 075. 


BRAMLEY FALL (Orn Quanny).—Lecds (near to) Yorkshire: sandstune ; 
quartz grains (often coarse) and decomposed felspar, with argillo-siliceous 
cement, mica rare, small fettuginous spots disseminated; brown ; 142 Ihs. 3 07. : 
gerth 45 feet; six beds, the thickest Mi which is 16 feet ; blocksupto 18 tons— 

n numerous bridges, waterworks, &c. ; this quarry is nearly exhausted, The 
stone is now difficult and expensi:e to obtain in consequence of the great 
thickness of head. Blocks of 18 tons have been obtained ; plain work 1-2. 


BRODSWORTH.—Brodsworth, Yorkshire; magnesian limestone; clucfly 
carbonate of lime and carbonate of magnesia, with sub-volitic grains, friable ; 
light brown tint; 138 lbs. 10 0z.; depth uncertain, but very great; regularly 
bedded, central beds the best, hard beds from J to 34 feet. ‘softer beds 6 to 13 
inches, thickest beds 3 feet 6 inches— Doncaster old Church and Mansion 
House, Brocklesby Hall, &c.; blocks of great size can be procured. Jeims in 
quarty irregular, some 20 feet apart. Beds dip slightly ; c. by land to Don- 
caster, and thence by water to London, price of stone at Donesster ls ld, 
or 2s ld in London ; plain work 085. 


CADEBY.—Cadeby, Yorkshire; magnesian limestone ; chiefly carbonate. of 
lime and carbonate of magnesia, with sub-volitic and irregularly forme voti- 
tic grains, friable; cream ; 126 lbs.90z.; beds from 8 inches to 3 feet 3iccliss 
thick, regularly and straight bedded, central beds apparently the best stone, 
4 feet thick—Day and Martin's, High Holborn, A Tashouses at Elges; 
joints in quarry 5 to 14 feet apart. Bels nearly level; e. by lami to Dun 

avigation ] mile, tierce to Thorne 14 or 15 miles, thence by sea tu Lon:ion, 
or ls 10d per ft. in London; plain work 08. 


ELLAND EDGE.—Yorksbire: sandstone ; fine quartz grains wiih an ar- 
pillo-siliceous cement, inicaceous in planes of Leds; light grey brown; 103 SLs. 
oZ. 


GATILERLEY MOOR.—Gaiherley Moor, Yorkshire; sandstone ; quarts 
grains of moderate size and an argillo-siliceous cement, ferruginous spots, 
and plates of mica ; cream; 135 lbs. 13 oz;; depth 30 feet; irregularly bedded, 
from a few inches to 12 feet thick, some with diagonal cleav 8 fect of 
the top rock fit only for backing. 12 feet freestone, fit for ashlar and other 
works ; blocks | to 3 tons—Aste Hall, near Richmond, Richmowl and Cate- 
rick Bridges over the Swale, Purse Bridge over the Tees, Skelton Castle, Dar- 
lington ‘Town llall, Sockburn Hall, and numerous modern buildings ; quarry 
prices for labour and stone—pvinted work 7d., chiselled work 82., and rubis 
work 9d. per superficial foot; 8d per ft. for the 12 feet bed at quarry; c. by 
land to Darlington 6s per ton, thence b jugo es Stockton 5s, thence by 
sea to London 12s, in all 23s per ton, or 2s ld in London; plain work 0°95. 


HILDENLEY.—New Malton, Yorkshire; limestone; calcarcous, reseni- 
bling indurated chalk ; tehitishecrcam ; 137 lbs. 10 oz. ; depth 15 feet; in thin 
beds. much shattered on the face, the thickest bed about 22 inches; query — 
Kirkham pmory. for pavingsand also for columns in chapel at Castle Howand ; 
if this stone is sent to London a railway should be laid frem the quarry to 
the Derwens, about one ole and a half, and thence in small craft to 1anrlon. 
it may be worked freely in all directions. Dip of bels in this quarry 47 to5" ; 
plain work 0:8. 

NOOKSTON E.—l larrowgate, Yorkshire; sendatone ; quartz grains of mo- 
derate size with siliceous cement; white and dark brown; 142 lbs. 10 az.: 
irregular, from 2 to 6 feet; stune capensive to get on account of the dip uf 
the beds. Occasionally stained with oxide of iron. Quarry joints a Tew 
inches to 9 feet apart, Dip of beds 28? ; plain work 1:25, 
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HUDDLESTON E.—Huddlestone, Yorkshire; maguesian limestone ; chiefly 
carbonate of lime and carbonate of magnesia, semi -crystalline : whitish cream ; 
137 Ibs. 13 oz.; depth not ascertained ; 30 feet in epli vf rock quarried, ir- 
regularly bedded, from a few inches to 2 feet 6 inches thick, but beds have 
been met with 4 feet thick ; blocks from 50 to 250 cubic feet—York Minster. 
Selby cathedral, Huddlestone hall, Sherburne church, Westminster hall, Gale- 
forth hall, &e. : quarry joints free and irregular, 3 or 4 main joints only. Di 
of beds very slight. Blocks lately sent to Cambridge from the quarry from 
to 10 tuns weight and 16 feet long. one block sent to Galeforth hall 14 tons. 
The bottom of the quarry has been bored, 40 feet deep, into a gowl freestone 
ted, Harl or glass veins in various directions occur in this stone as well as 
nodules of indurated matter ; 2s. per ft. at quarry i e. by land to the Leeds 
and Selby railway 1 mile, thence to Selby, and thence by sea to London, 
total eost 16s per ton, or 3s per foot in London ; plain work 0:95. 


JACKDAW CRAIG.—Thiefdale, Yorkshire; magnesian limestone ; chiefly 
carbonate of lime and carbonate of magnesia; dark cream; irregular beds, 
from a few inches to 3feet—York Minster and probably most of the churches 
in York, also for the late restorations of York Minster; this quarry, which is 
of great antiquity, is at the top of an arched stratification of the rock. ex- 
hiltting only a small portion of the lowest bed. which is the best stone. It is 
probable that the upper beds were quarried indiscriminately for York Minster 
and the churches of York. 


KIRK SMEATON .,- Kirk Smeaton, Yorkshire; magnesian limestone ; chiefly 
carbonateo lime and carbonate of magnesia, slightly crystalline; warm cream ; 
rregular up to 18 inches, thick and much dislocated; the quarries are on 
the north side of, and immediately adjoining the Went River, many quarried 
Hocks remain in the quarry, and are covered with lichens (black), some of 2 
tons weight—The quarries are now out of work, and were probably forsaken 
using to the trouble and cost of getting blocks of good size free from vents ; 
e. by land to the Ayr and Calder canı! 5 miles, thence by railway, now dis- 
used. to Goole, 18 or 20 miles, and thence by sea to London. 


LEEDS (Ngw).—Near Leeds, Yorkshire; sandstone ; coarse quartz grains 
awl decomposed felgpar. with an argillo-siliceous cement, occasional plates of 
mica; light brown; 147 Ibs. 8 o2.; the beds vary in thickness from 2 to 3 
feet 6 inches ; blocks of large size; caleareous matter met with in the joints 
in this quarry. These joints are from 3 to 14 feet apart, and there are some 
tr» s joints; 10d per ft. blocks of 4or5 tons, at quarry ; ¢.in wotking weather 
and under favourable circumstances, to London, will cost about 1s 1d or 1821 
per foot cube, or 2s per foot in London; plain work 12. 


LONGWOOD-EDGE. — Longwood-edge, Yorkshire; sandstone; quartz 
grains of moderate size with an argillo-siliceous cement, mica chiefly in planes 
of beds ; warm light brown grey; 153 lbs. 7 02.; depth about 18 feet; bels 
vary from 6 inches to 4 feet in thickness, a yellow bed 4 feet 6 inches thick ; 
blocks 3 tons ; 9:1 per ft. for 2 and 3 ton blocks, at quarry ; c. by land to Hud- 
dersfield, at 3d per foot ; plain work 1:25. 


MEAN WOOD.—Meanwood, Yorkshire; sandstone ; finc and coarse quartz 
grains and decomposed felspar. with an argillo-siliceous cement, micaccous, 
anl with a few ferruginous specks; light brown ; 1391bs. 14 oz. ; from 2 to 10 
feet thick; blocks of great size; two blocks in the quarry, each weighing 9 
tons, price 2s. 64. per foot. Between this quarry and Wheatwood quarry is 
a quarry, called Addle Smithy, of similar stone, very coarse, where blocks of 
IU tons may be procured; 10d per ft. for blocks of 1 and 14 tons, at quarry ; 
c. by land to Leeds, 2d per foot; plain work Fl. 


OSMOTITERLEY.—Osmotherley, Yorkshire; sandstone ; quartz grains of 
moderate size, with an argillo-siliceous cement ; dark brown ; depth of exca- 
vation 25 feet —best bed from 5 to 6 feet, average thickness—The whole of the 
Village of Osmotherley ; quarry opened about 30 years since, now in work for 
railroad chair blocks, the stone encourages the growth of black lichen. In 
the vicinity is another quarry. of the same but rather superior stone, worked 
by George Duck, from which the stone was obiained for the piers of the chain 
bridge at Stockton; 4l per ft. at diens ; €. by land to ‘Thirsk, at 83 or 98 
per ton, thence to Yarm, 12 miles, 8s per ton, thence to Stockton, at 6s per 
tun, thence by sea to London, loading, unloading, cranage, &c. 1s per tun. 


PARK QUARRY —Castle Howard, Yorkshire; sandstone ; fine siliceons 
grains. with an argillo-siliceous cement ; whitish brown; depth 10 fect; beds 
trom 16 te 20 inches deep; blocks 27 feet cube—At Castle Howard ; the pilas- 
ters of the south front of Castle Howard and the stabling are of Appleton 
stone. 


PARK SPRING.—Leeds, Yorkshire; sandstone; fine quartz grains and 
decoumposeil felspar, with an argillo-siliceous cement, mica chiefly in planes 
of beds ; Hight ferruginous brown ; 121 lbs. 1 oz. ; depth 10 feet ; beds very ir- 
recular, thickest bed will work 3 feet; bared face of rock shaky ; blocks any 
praciesble size. 3 feet thick—Comunercial buildings at Leeds from the old 
quarey, which is of exactly similar stone to that of this quarry ; the old 
quarry. Which is now worked out, was opened about 14 years since. Quarr 
cover 18 feet thick. This quarry was opene 2 years since; 9l per ft. for 1 
and 2 ton blocks, at quarry : c. by land to Kirkstall, thence by canal to Leeds, 
ind thence by sea to London, total cost 1s 7d per foot, or 2s 4 per fuot in 
London ; plain work 1:25. i 


PARK NOOK.—Robin llocd's Well, Yorkshire; magnesian limestone ; 

, ehiefly carbonate of lime and carbonate of magnesia, in part crystalline ; 
‘ervom ; 137 Mas. 8 02. ; depth 15 feet; straight bedded, from 6 inches to 2 feet 
ithich ; 8 feet of the workable stone may be considered free from * allum" or 
bo pet holes” containing caleareous spar, to which this stone is subject ; 
Inbichest bed, 2 feet 4 inches ; blocks an} practicable size, 10 and 12 feet long— 
eroun Hood’s Well, by rowlsile (1740). in good condition. Pontefract okl 
1 wurch, in a large window Campsall-lodge. Askern Sparr. &c.; s nks and 
tks are made of this stone, but the water wastes in them. On the opposite 
ie of the ruad are two quarries of similar stone in the occupation of George 
Yeyensun of Campsall, and Charles Sanl of Askern ; 7d per fl. at quarry ; e. 

, land to Doncaster, including carriage. &c. 10s, thence to the Pool of Lon- 


don 16s. in all 26s per ton, or 2s làd to 2s Sd per foot in London ; plain 
work 075. 

ROCHE ABBEY.—Roche Abbey, Yorkshire; magnesian limestone ; chiefly 
carbonate of lime and carbonate of inagnesia, with occasional dendritic spots 
of iron or manganese, semi-crystalline ; whitish cream ; 139 lbs. 2 07. ; depth 


` 15 to 20 yards ; irregularly bedded. thickest will work 2 feet 6inches ; blocks 


8 or10 tons—Roche Abbey church, Tickhill-castle aud church, Blythe church 
and bridge. Sandheck-hall, Selby-hall, two churches at Retford, Bawtry 
church, and numerous churches in Yorkshire and Lincolnshire ; no certainty 
as to large blocks. The stone weathers blacks and in lines according to the 
bed. In modern buildings it has Leen employed in Furbeck-chyreh and Fur- 
beck-hall, Christchurch. Doncaster, Osberton and Milton churches, Notting- 
hamshire, residentiary deanery and cemetery. York, the external sculpture at 
Buckingham-palace, the screen at Bawtry, two churches at Hull, &e. Quarry 
joints from 9 to 23 fect apart ; 8d per ft. blocks of 1j tons, of the best quality. 
from Is to 1s Gd, at quarry ; c. by land to Koningsburgh, 41d per fout, thence 
to the Pool of London. 1s ld per foot, or from 2s ud to Bs 14d per foot in 
London; plain work 1*0. ; 


SCOTGATE IIEAD.—Iluddersficld, Yorkshire; sandstone ; quartz grains 
of moderate size with an argillo-siliceous cement, mica in planes of beds, and 
Occasional specks of carbon; light greenish grey ; 158 lbs. ; depth 12 yards ; 
several beds, some much coarser in grain than the rest, thickest bed 3 feet 6 
inches—Y ork castle, Bath hotel, lfuddersfiell; quarry cover 12 feet thick ; 
8 per ft. at quarry ; c. by land to Huddersfield, at 41 per foot, or 1s 2d per 
foot in London ; plain work 1:2. 


SMAWSE.—Bramham Moor, Yorkshire; magnesian limestone ; chiefiy car- 
bonate of lime and carbonate of magnesia. slightly crystalline ; light yellowish 
brown ; 127 lbs. 8 oz. ; depth 21 feet; irregular beds, from a few inches to 30 
inches—the thickest bed, which fs the lowest, will work in 20-inch courses ; 
blocks largest got, 8.0 « 3.0 < 3,0—Hull old church, Ripon minster, church at 
Bishop Burton, St. Mary's church and the minster, Beverley. the minster and 
several churches, &c. at York, and a new church at Appleby in Lincolnshire ; 
this stone is not considered fit for landings, steps, &c. Depth of freestone 
below bottom of quarry uncertain, Lut probably better than any yet got. 
Stone works crisp and brittle, and requires care in the working. The jomts 
in this quarry are irregular and numerous, the beds are working nearly level. 
‘The quarry was opened about 100 years since; 7d per ft. blocks of all sizes, 
at quarry ; c. from quarry to Selby, 11s per ton, thence to London. 14s 4l 
per ton, in all 25s 4l per ton, or 2s 14d per foot in London ; plain work 1:0, 


VICTORIA.—Stanningley, Yorkshire; sandstone ; fine. quartz grains and 
decomposed felspar, with an aryillo-siliceous cement. ferruginous specks ; 
light brown : 145 lbs. 3 oz. ; depth 48 feet ; entire thickness of workable beds 
48 feet, thickest bed 6 feet; blocks 120 feet cube ; Catholiv church. Leeds : 
stone well Pp for steps, eee s fine work, 2 as rien &c. 
Quarry joints 6 to 12 fect apart ; 1s per ft. at. quarry ; c. by canals, 28s pec 
ton, o p Od jer foot, in Landon ; plain work 1:25. = 


WASS.—By land. Yorkshire ; oolite ;° compact carbonate of lime with oolitic 
Ins and an argillo-calcareous cement, carbon disseminated; brown ; soft 
41 Ibs. 11 oz., hard 162 lbs. 8 oz. ; numerous and variable in thickness, two 
beds only of freestone, about 16 inches thick ; west front and a large propor- 
tion of Byland gbbey ; now working for railway chair blocks. Main joints 
of quarry from 3 to 6feet apart, a few cross joints. Beds nearly level. Quarry 
cover 10 feet thick. Quarry of great antiquity, long out of work, but recently 
re-opened; e. by land to Oldwork, 14 miles, 8s 6d per ton, thence to York, 
by canal 12 miles, thence to Hull, and hy sew to London; plain work soft, 
1°0, hand 1:45. 


WARWICK.—South Crossland, Yorkshire; sandstone: quartz grains of 
moderate size wi h an argillo-siliecous cement, cccasional plates of mica ; 
warm light brown ; 148 lbs. 10 oz. ; depth 12 to. 15 feet; thiekest bal 3 (05 
fcet ; blocks 12 to 90 feet long, 510 7 feet wide— Various public buildings in 
Manchester, and numerous residences, warehouses in and near that place, 
and in the vicinity of the quarry ; this quarry was cpened 15 years since; 
84d per fi. at quarry ; c. hy land to Huddersfield, thence to Goole, and thence 
to London, 23s to 25s per ton, or 2s 74d per foot in London; plain work 1:1. 


WHEATWOOD.—Addingley, Yorkshire ; sandstone ; quartz grains of mo- 
derate size and decompose felepir, with an argillo-siliceous cement, ferrugi- 
nous spots, and occasionally plates of mica ; light brown ; 143 lbs. ; very ine- 
pular; of any practicable size, sume of 12 tons have been obtained —New 
Jatholic chapel Leeds, parish ehureh Leeds, grand junction canal, and 
London and Croydon rifroal ; another quarry of similar stone. belongin 
to the saine quarrymen, half a mile north-east of the Wheatwood ; 94 Pa 
for 1} to 3 ton blocks, ts 6d for 12 tons, at quarry ; c. by land. to Leeds 2d 
pron thence hy canal to Goole, and thence by sea to London; plain 
work l'1. 


WHITBY COMPANY'S AISLABY.— Aislaby, Yorkshire; sandstone ; 
siliceous grains of moderate size with an argillo-siliceous cement, some plates 
of mica and spots of carbon disseminated ; light brown ; 126 lbs. 11 o2.: depth 
80 fect ; 30 feet in depth, of a very fine grit, one half being white and the 
other half a warm tint, 50 feet. ofa strony coarse grit—thickest bed 15 feet ; 
blocks 40 feet by 25 feet, 40 feet by 15 feet—Some parts of Whitby alley, 
Sleights bridge, new library at Cambridge, baths and town-hall at Whitby, 
cemetery Highgate, Hungerford market market-house, Exeter; 10l per ji. 
random blocks, from GU to 200 feet, at quarry ; €. by land to Whitby, 3 miles 
and a half, 3d per foot, thence by sea to the Pool of London, 9s to 10s Gd 
per ton. or ls Al per foot random blucks. from 60 te 200 feet, in Londen! 
plain work 075. 

WHITBY COMPANY'S EGTON QUARRIES, comprising ARNCLIFFR, 
Jenan Pans, Proppams. and Lease Ricor.— Fyton Manor, Yorkshire ; from 
pate to dark brown; depth Arnclifie 40 feet, Prodidams 50 feet : a song git 
can be selected uf an uniform colour. ‘Thickest beds as follow—A rncliffe 9 
feet, Julian Park 8 feet, Procdams 8 feet. Lease Rigge 5 feet; blocks Arncliffe 


a 
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15x 0x8, Proddams 10x 8x8, Lease Rigge 10x 6 x 59—Grosmont abbey 
and bridge, Egton bridge, London and Birmingham railwav, Whitby and 
Pickering railway ; 11d per ft. random blocks, from 40 to 150 feet cube, at 

uarry ; c. by railway to Whitby, 7 to 9 mites, 3d per foot, thence hy sea to 
the Pool of London, 9s to 10s 6d per ton, or 1s 94d per foot random blocks, 
from 40 to 150 feet cube. 


WHITBY COMPANY'S SNEATON.—Sneaton, Yorkshire ; depth 12 feet ; 
a strong girt, thickest bed 3} feet ; blocks 24 x 2 x 3}—Parts of Whitby abbey, 
smal] portion of the parapet of Blackfriars bridge, London ; the Percy family; 
who endowed Whitby abbey, possessed this property, and itis conjectured 
that great part of the abbey has been bu'lt of the stone from this quarry. no 
other in the vicinity being so much like that which appears in the building. 
The stone becomes thicker in descending the valley ; 1s ld per ft. random 
biceks, from 40 to 200 fect cube, at quarry; e. hy railway to Whitby, 7 to 9 
miles, 3d per foot, thence by sea to the Pool of London, 9s to 10s 6d per ton, 
or Is Ild per foot random blocks, from 40 to 20U feet, in London. 


WINTBY COMPANY'S NEWTON DALK.—Newton Dale, Yorkshire ; 
depth 6 feet; a firm and strong girt, thickest bed 18 inches; blocks 6 x 4 
Ox 18 inches; Leavisham church; 10d per ft. random blocks, from 4 to 30 
fect cube, at quarry ; e. by railway 16 miles, 3d per foot, thence by sea to the 
Pool of London, from 9s to 10s Gd. per ton, or 1s 8d random blocks, from 4 
to 30 feet, per foot in London. 


(MipLAND CouNTIEs.) 


Bedfordshire. 


TOTTERNHOE.--Totternhoe, Bedfordshire ; limestone (argillaceous) ; cal- 
carcous and argillaccous matter, in about equal portions, structure fine ; 
greenish white ; 116 lbs. 8 oz. ; depth 7 fect; thickest bed 4 feet; blucks 40 
cubic feet or upwards, 5 to 6 fect long; Dunstable Priory church, Luton, and 
many other churches in Bedfordshire. Hertfordshire, Woburn abbey, Fonthill 
honse, Ashridge, Organ-screen at Peterborough minster, &c.; this stone is 
now almost out of use for external work, since the introduction of Bath stonc, 
it having failed even where used as Ashlar only, protected by Portland 
üressings ; ls 3d per ft. at quarry ; c. by land to Leighton, 5 miles and a half, 
thence by Grand Junction catia, total cest 1s Xd per foot, or 2s 5d per foot, 
in London; plain work 045. 


Derbyshire. 


BALL CROSS.—Bakewell Edge, Derbyshire; sandstone ; siliceous grains 
with argillo-siliceous cement, occnsionally micaceous, ferruginous ; ferruginous 
brown. striped, and zoned in deeped tints ; 5 or 6 principal giternattona of sand- 
stone and shale, sandstone beds from 3 to 18 fect thick—At Chatsworth and 
at Bakewell; appearance similar to ornamenta? wood, 


BOLSOVER.—Bolsover Moor, Derbyshire; magnesian limestone; chiefl 
carbonate of lime and carbonate of magnesia, semi-crystalline; light yellowis| 
brown ; 151 lbs. 11 oz. ; depth 12 feet; in numerous beds from 8 inches to 2 
fect thick ; blocks 56 feet cube—Southwell church, and numerous buildings in 
the vicinity ; this stone 1s very generally sawn into slabs for paving, &c. ; 10d 
per ft. at quarry ; c. by land to Chesterficl canal at Worksop 8 miles, at 6s 
per ton, thence by canal and the Trent to Stockwith, and thence by sea to 

ndon about 10s, in all 16s per ton, or 2s per ft. in London ; plain work 1:0. 


DUFFIELD BANK.—Duffield, Derbyshire; sandstone ; quartz grains of 
moderate size and decomposed felspar, with an argillo-siliceous cement, ferru- 
ginous spots, and occasionally plates of mica; light brown, with dark brown 
and purplish tints; 132 lbs. 14 0z.; depth 70 feet; onc half of the depth is 
brown stone, the other half white—the thickest bed is about 4 feet ; blocks 
150 feet—St. Mary’s Bridge, Reporter Office, Mechanics’ Lecture Hall, and 
Bishop Ryder’s Church now building, Derby, also Duffield Bridge, &c.,— 
Chimney shafts, Grammar School, Birmingham ; this stone has not yet been 
sent to the London market. Quarry joints 3 to 30 feet apart, beds with a 
slight dip. Quarry opened about 40 years since; from 1 to 3 tons ls 1d 


ft. E RM stone, 9d of brown and white in equal quantities at quarry ; plain 
work 1'1. 


DUKES QUARRIES.—lWolt, Stanwell Bridge, Derbyshire; sandstone ; 
quartz grains, generally coarse, with decomposed felspar, and an argillo-sili- 
cement, ferruginous spots ; red, varied with green, brown, and grey ; 144 lbs. 8 
oz.; depth not ascertained, at least 40 feet—Penitcntiary, Millbank, and in- 
ternal parts of Waterloo Bridge, London ; quarry opened about 30 years since. 
More than 100,000 chair stones for the Birmingham and London Railway have 
been supplied from these quarries. Quarry joints from 2 to 20 feet apart. 
Dips of beds 5° or 6°. Quarry cover 6 to 12 feet thick ; 7d per ft. at quarry ; 
r. by canal to Leicester, aud thence by Grand Junction to London, or 2: bd 
in London ; plain work 12. 


HOPTON WOOD.—Middleton, near Wirksworth, Derbyshire; limestone : 
compact carbonate of lime with encrinal fragments abundant; warm light 
grey; 158 lbs. 7 oz. ; depth 40 feet ; in several beds, varying from 3 to 10 feet 
thick; blocks 100 feet cube—-At Chatsworth, Belvoir Castle, Trentham Hall, 
Drayton Manor, Birmingham Grammar School, &c. ; 3s to 4s per ft. accord- 
ing to size, at quarry ; c. by land to Cromford wharf, 3 miles, thence by canal 
to London, block stones 30s per ton, slabs 40s per ton—by sea blocks, 22s 6d 
per oy slabs 30s per ton, or 4s 10d to 5s 10d per foot in London; plan 
work 1'1. » 


HUNGERIHLL —Belper, Derbyshire ; sandstone ; fine quartz grains and 
decomposed felspar, with an argillo-siliceous cement, ferruginous spots, and 
uccasionally plates of mica ; warm light brown ; 135 lbs. 15 oz. ; depth not as- 
certnined—Be!per new church and all the chief buildings in Belper ; parts of 
the new church at Belper are beginning to decompose. Dip of bedain quarry 
variable. Quarry cover 6 feet thick. Quarry opened about 10 years since ; 
1s per ft. fer blocks of 6 cubie feet, at quarry: e. by land to canal, and thence 
by water to London; plain work 1'1. 


LINDROP.—Lindrop Hill, Derbyshire; «quartz grains of moderate size 
with a caleareo-siliceous cement, micaceous; light yellowish brows; level 
bedded, but irregular, the thickest bed may work 3 feet 6 inches or 4 feet—ln 
jus of Chatsworth house; quarry cover of shale and thick-bedded stone 13 
eet thick ; c. by land to Cromford canal, 8 miles, thence by canal to London. 


MORLEY MOOR.—Morley Moor, Derbyshire: sasdstose : fine quartz 
grains with siliceous cement. a few plates of mica disseminated ; warm brownish 

y, often greenish ; 130 Ibs. 8 os. ; depth not ascertained—Bank at Derlx, 
Sir Hackers's and Mr. Holmes's houses at Derby, Berniston house; 104 per 
St. best stone, at quarry ; c. by land, 2 miles to Little Eaton, thenee by eam! 
to London ; plain work 1:05. 


SHAW LANE.—llunger Hill, Derbyshire ; sandstone ; quartz grains, of 
moderate size, with an argillo-siliceous cement, slightly micaceous ; warm 
light brown ; 135 lbs. 1502. ; depth 50 feet ; one half of the workable is brown 
in colour, the other half white. the thickest bed 5feet ; blocks 150 feet eube— 
Leicester church ; 1s 1d per ft. if all white, 9d if half white and half brown. 
at quarry ; plain work l1. 

STANCLIFF or DARLEY DALE.—Darlcy Dale, Derhyshire ; sandetone : 
quartz grains of moderate size and decomposed felspar, with an argillo-sili- 
ceous cement. ferruginous spots, and plates of mica ; light ferruginous brows ; 
148 Ibs, 3 oz. ; depth 200 feet; irregular masses, without regular joints ot 
beds; blocks of very large size—Abbey in Darley Dale, Stancliff-hall, Bir- 
mingham grammar school. Birmingham and Nottingham railway station- 
houses ; quarry cover, 5 or 6 feet thick. The quarry was opened 5 years 
since; ls. 5d per ft. up to 5 tons, at quarry; e. by land to Cromford. 44 
thence to the Pool of London, 1s 6d, or 3s 3d per foot in London ; plain 
work 1:3. 


Nottinghamshire. 


LINDLEY'S RED QUARRY.—M nsfield. Nottinghamshire; sandstone ; 
fine siliceous grains with magnesio-calearecus cement; roseate brown ; 148 
lbs. 10 oz.; depth 30 feet ; irregularly bedded. average thickness about 3 feet. 
remarkably sound and homogeneous; blocks up to 10 tons; Belton-housc 
(Lord Brownlow); cisterns and sinks are made of this stone, but are not quite 
impervious to moisture. Quarry feints 30 to 40 feet apart. Quarry cover ur 
red laminated sandstone, 15 fect thick. Quarry penea 80 or 100 years since : 
& per ft. blocks of all sizes, at quarry ; c. by land to railway wharf at Mans- 
field, | mile, 1s 8d per ton. thence to Pinxton, by railway, 2s 10d per ton. 
thence o Gainsborough, by the Trent and irwash, 7s 6d. and thence by sra 
to London, 18s, or 2s 6d per foot in London ; p ain work 1:1. 


LINDLEY'S WHITE QUARRY.—Mansfield, Nottinghamshire: sred- 
stone ; fine siliceous grains with magnesio-calcareous cement; whitish brow : 
149 Ibs. 9 oz.; deyli 30 feet now in work, further depth not ascertained ; re- 

ularly and nearly horizontally bedded, from 6 inches to 4 feet 6 inches: 
Blocks 10 tons—The Town-hall, Mansfield, Clumber-lodge, at Wollerton. and 
Belton; some of this stone contains crystals of strontian. Quarry joints 
about 20 feet apart. Quarry cover of marl 15 fect thick; &] per ft. randum 
blocks, extra price for specified blocks or selected bed, at quarry : c. by land 
to railway wharf at Mansfield, 1 mile, Is 8d per t n, thence to Pinxton. 8 
miles, by railroad, at 2s 10d per ton, thence to Gainsborough, by the Tien: 
and Irwash, at 7s 6d per ton, and thence by sea to London, about lts per 
ton, total cost 23s, or 2s 2d per foot in London ; plain work 1:1. 


Northamptonshire. 


BARNACK MILL.—Barnack, Northamptonshire; oolile (Shelly); car- 
bonate ef lime, compact and oohtic, with shells, often in fragments, coarsel: 
laminated in planes of beds; light whitish brown; 136 lbs. 12 oz.: depth 1 
feet freestone, 6 feet common wall stone; in beds from 9 inches to 18 inehes: 
blocks up to 30 fect—Burleigh House, Peterborough Cathedral, Croy land 
Abbey, Hoston. Spalding, Holbeach, and Moulton churches, and the greater 
proportion of churches in Lincolnshire and Cambridgeshire; the old ries 
in the vicinity are in a continuation of tbis bed, and are very extenstve, the 
stone is used for troughs and cisterns, which are perfectly impervious. 
Quarry opened 4 years since ; 1s per ft. at quarry ; œ. by land to Wansford + 
miles is, thence to Sutton Bridge by canal, and thence by sea to London 18s 
per ton, in all 19s per ton, or 2s &f per ft. in London ; plain work 09. 


Oxfordshire. 


HEDDINGTON.—Heddington, Oxfordshire ; limestone ; carbonate of lime. 
friable; the worst or softest beds of this stone appear to have becn employed 
in most of the colleges and other public buildings of Oxford; plain work 11. 


TAYNTON or TEYNTON —Taynton, Oxfordshire ; oolite (ahelly ) ; car- 
bonate of lime, partly oolitic and friable, with very 1 fragments of shells 
irregularly laminated ; streaky brown ; 135 lbs. 15 oz. ; depth about 20 feet: 
beds vary in thickness from 3 to 20 feet, irregular and dislocated in all diree- 
tions—thickest bed about 7 feet ; blocks of any pee size—ln most of 
the ancient churches and mansions of the neighbourhood. Blenheim, Com- 
berry park, Barrington park, in the interior of St. Paul's, and many other 
churches in London and Oxford, in various bridges, Witney, Cotham, Ruck- 
land, and most of the ancient and modern mills in vicinity ; cisterns, trougln. 
sinks, copings, and ridges made out of this stone. The oolitic grains ame un- 
usually. soft and chalky, and easily absorb water; ls per ft.. in large quanu- 
ties 10d, at quarry ; c. by land to Cassington wharf, and thence by water tw 
London, 1s 6d per foot, or 2s 4d per foot, in London ; plain work U9. 


Rutlandshire. 


KETTON.—Ketton, Rutlandshire ; oolite ; oolitic grains of moderate size 
slightly cemented by carbonate of lime; dark cream colowr; 128 lla 50 
depth 4 feet ; sometimesin one bed, sometimes in two beds—a hard bed abore 
called rag, 3 feet 6 inches thick, covered by crash, 5 feet, covered with el» 
from 15 to 20 feet thick. level and irregularly bedded ; blocks up ta J00¥er— 
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Cambridge, Bedford, Bury Saint Edmunds, Stamford. London, &c., many of 
the ancient and modern buildings at Cambridge. a'so in the modern works of 
Peterborough and Ely cathedrals, also St. Dunstan's church, Fleet-street, 
London : the rag beds are of a white tint, and the grains are cemented with 
highly erystallized carbonate of lime, the crash is of a dark brown colour. 
very coarse, full of shells, distinct ova, and very ferruginous. The ova in the 
freestone beds are slightly attached or cemented t»gether. consequently the 
stone is very absorbent. Ketton rag weighs 155 lbs. 10 oz. per cubic foot. 
Th s and the neighbouring quarries, many of which are out of work, are of 
great antiquity. Joints 2 to 7 feet apart. Beds dip slightly ; 1s 9d per ft. at 
quarry ; e. by land to Stamford, 3d per foot, thence to London, about 20s per 
ton, or if delivered at Wansford the carriage and freight would be about the 
same cost, or 3s 4d per foot in London ; plain work 0°65. 


Shropshire. 


STANLEY .—Higley, Shropshire ; sandstone ; siliceous grains, of moderate 
size, with a caleareo-ferruginous cement; grinding red, 146 lbs. buildin, 
grey. 141 Jos. 7 oz. ; depth 64 feet ; aslilar'or building stone 1 to3 feet. grind- 
ing or gun-barrel stone, upper bed 3 to 4 feet, lower bed 34 fect ; blocks 10 
feet to 60 or 70 feet —Stourport bridge (1776), Worcester and Bewdley bridges, 
Gloucester bridge. &c. ; in the neighbourhood is another quarry of sandstone. 
Grains, moderate in size. of var.ous siliceous substances, micaceous, cement, 
argillo-siliceous, colour greenish brown ; 1s per ft. building stone, delivered 
at Gloucester,—2s 3d grinding stone, upper stratum,—2s ditto lower stratum, 
at quarry ; c. by the Severn to Gloucester, 20s per ton, and thence by sea to 
London, 13s, canal dues, &c. 1s 2d, or 1s 9d per foot buikling stone, under 3 
tons, 3s 11d grinding stone, per foot in London; plain work grinding 1:2, 
building 0 85, 


Staffordshire. 


HOLLINGTON.—Hollington, Staffordshire; sandstone; quartz grains of 
moderate size with an argillo-siliceous cement, plates of mica; light-brownish 
grey ; 133 Ibs. 1 oz. ; depth 20 to 25 feet; onc vein of inferior stone 4 to 6 feet 
thick in the middle of the quarry, thickest bed of good stone 8 fect; blocks 
30 to 40 feet square and 8 feet thick—Trenth m Hall, Drayton Manor 
Heathhouse, and various public and private buildings in Staffordshire, Town 
Hall Derby, Meer Hall Cheshire, &c. ; 7d per ft. blocks 1 to 2 tons, 9d blocks 
2 to 4 tons, 1s 4 tons and upwards, at quarry ; c. by canal in boats 20 tons 
burthen, by the Grand Junction and Trent and Mersey, total cost per foot 2s 
Gd; plain work 09. 

PARK QUARRY.—Tisall, Staffordshire ; sandstone ; fine quartzose grains 
with EU argilo" siliecous cement, plates of mica ; light grey ; 124 lbs. 
907.5 copil 10 to 15 feet ; thickest Led, 8 to 8 feet ; blocks 15 feet or more 
in length by 3 to 6 feet—Ruins of a mansion belonging to the late Lord Anson 
Tixall, Triumphal arch, Earl of Litebficld, Tixall-hall, &c., Saint George’s- 
church Birmingham, Sandwell-hall near Birmingham. &c. ; 8d per ft. selected 
stone at quarry ; c. by canal, 180 miles; plain work 0.85. 


(Souts.) 


Devonshire. 


BEER.—Beer. Devonshire ; Himestone ; chiefly carbonate of lime, friable, 
and with partial induration; light tint of brown; 131 lbs. 12 oz.; depth 10 
feet 6 inches ; in 8 beds; the uppermost 4 beds are the best, and are about 17 
or )8 inches thick, the thickest bed 2 fect, or 2 feet 2 inches; blocks 6 to 7 
(eet long, 3 feet wide, and 2 feet thick—In the churches of the vicinity, Saint 
Peter's church Exeter, in exposed parts, Colyton church, Charmouth, parish 
€burch in Dorsetshire, rebuilt 4 years since, and at Honiton within the last 
2 years; c. from the quarry to the beach, one mile and a quarter, and thence 
by sea to the Poo! of London in 50 or 60 ton vessels; plain work 0°55, 


Dorsetshire. 


PORTLAND (TRADE QUARRY).—Island of Portland, Dorsetshire ; 
olite; oolitic carbonate of lime, with a few fragments of shells; whitish 
brown ; depth about 9 feet of freestone; level bedded as follows: rubbish 
head, dirt 1 foot thick, top cap, 34 to 5} feet, skull cap, 2 to 3 feet, roach 
*fcet, top bed 7 feet, flint bed 6 inches, lower or bottom bed 2 feet ; blocks 
of any practicable size— Various public buildings in London; 1s 44d per ft. at 
quarry ; c. by sea to the Pool of London, including lighterage to Westminster, 

4s per ton, or 2s 3d per foot in London; plain work 1'0. 


PORTLAND (Kisa Barrow East Exp Quarry. adjoining WavckorT).— 
Island of Portland, Dorsetshire ; oolite ; oolitie carbonate of fime. with a few 
Jragmcnts of shells; whitish brown ; depth 7 feet of freestone ; the beds are 
as follow—head of quarry 15 feet, dirt bed 1 foot, skull cap 1 to 2 feet 6 inches, 
roach 2 feet 6 inches, freestone and good weather bed 7 teet ; rubbish at bot- 
tom of quarry ; blocks of any practicable size— Various nee buildings in 
London ; ate per ft.jat quarry ; by sea to the Pool of London, including 

o 


lighterage t estminster, 14s per ton, or 2s 3d per foot in London ; plain 
work FO. , 
PORTLAND (Vern Sraver Quarry).—Island of Portland, Dorsetshire ; 


oolite ; oolitic carbonate of lime, with a few fragments of shells; whitish brown ; 
top bed 134 lbs, 10 oz. ; depth 8j fect of freestone; the beds are as follow— 
loose head 15 feet, dirt bed 1 foot, top cap 6 feet, skull cap 13 to 2} feet, 
roach 2 feet 6 inches, top bed 8 feet 6 inches, called Birdseye stone; rubbish 
at bottom of quarry ; blocks of any practicable size— Various public buildings 
in London ; 1s 44d per ft. at quarry ; by sea to the Pool of London, including 
eh erage to Westminster, 14s per ton, or 2s 3d per foot in Lundon ; plain 
work 1-0, í 


PORTLAND (CasrLes Quarrr).—[Island of Portland, Dorsetshire ; oolite ; 
oolitie carbonate of lime, with a few fragments of shells ; whitish brown ; 
depth 9j feet of freestone ; the beds are as follow-—17 feet of head, 12 inches 


in London; 1s 44d per ft. at quarry ; hy sea to the Pool of 


several churches in London, built durin 
ft. at quarry ; by sea to the Pool of 


pirt bed, G feet cap, 14 feet skull cap. 18 feet workable freestone, containing 
4 fect of roach, 3 feet of good volite, free from she'ls, 3 feet of roach and 
flint, and 61 feet of inferior polite, fine grained, with cementing matter in a 
state of powder; blocks of any practicable size ; various public buildings in 


London; 18 44d per ft. at. quarry ; by sea to the Pool of London, including 


lighters to Westminster, 14s per ton, or 2s 3d per foot, in London ; plain 
work 1:0. 


PORTLAND (Warscrorr Quarrirs).—Island of Portland, Dorsetshire ; 


oolite; oolitic carbonate of lime, with disseminated fragments of shells; 
whitish brown ; top bed 135 lbs. 8 oz. ; depth about 13 feet of freestone ; level 
bedded as follows—rubbish head 8 feet. dirt bed 1 fout, top cap 3. 

skull cap 2 to 3 feet, roach 23 to 4 feet, top bed 7 to 8 feet, rubbish be 


4 to 54 feet, 


61 
7 feet, roach 1 to 3 feet. and bottom bed 54 to 64 feet; blocks of an practi- 
cable size—Gokdsmith’s-hall, Reform Club-house, and other public tulldings 


r i ndon, 12s per 
ton, heaving out of the ships ls per ton, lighterage to Westminster, ls per 
ton, or 2s 3d per foot in London ; plain work 1:0. 


PORTLAND (Ma«corr Quarry).)—Islan/ of Portland, Dursetshire ; oolite ; 
Oolitic carbonate of lime, with fragments of shells; whitish brown ; depth 154 
feet of freestone ; quarry head of rublish 8 fect. dirt bed 1 foot, cap 6 feet or 
7 feet 6 inches, skull cap 1} to 2} feet, roach 2 feet 6 inches, top bed 8 feet 


6 inches, loose limestone and flint 7 feet, bottom bed supposed to be 7 feet 
din; 


thick ; blocks of any practicable size—Several public buildings in London ; 
Is 44d per ft: at pary ; by sea to the Pool of London, and including lighter- 


nge to Westminster, 14s per ton, or 2s 3d per foot, in London; plain work 


PORTLAND (GosiaNas Qrarry) —Island of Porland, Dorsetshire ; oolite ; 


oolitic carbonate of lime, with fragments of shells; whitish brown ; roach 126 


Ibs. 13 oz. ; depth 8 feet of freestone ; quarry head of rubbish 8 feet, dirt bed 
l foot, top cap 6 feet, skull cap 1 foot 6 inches to 2 feet 3 inches, roach 4 
fect, top bed 8 feet, rubbish bed with layers of flints, bottom bed very soit, 
not worked ; blocks of any practicable size Several public buildingsin Lon- 
don; 1s 44d per ft. at quarry ; by sea to the Pool of London, and including 


lighterage to Westminster, 14s per ton, or 2s 3d per fvot in London ; plain 
work 1:0. 


PORTLAND (Grovr Quarry, Bowers).—Island of Portland, Dorsetshire ; 
oolite ; oolitic carbonate of lime. with numerous fi ents of shells ; whitish 
brown ; best or lower bed 147 Ibs. 10 0z., curf 145 Ibs. 9 oz. ; depth 6 feet of 
freestone ; top or workable bed very close and compact, 9 feet thick, having 
a bed of roach on the top of it 3 feet thick, 25 feet of head to this quarry, 
containing the same beds as in the other quarries, the cap and skull cap 
being 10 feet thick ; blocks of any practicable size—St. Paul's cathedral ann 
the reign of queen Anne; 1s 44d per 

ndon, and including lighterage tu 
Westminster, 143 per ton, or 2s 3d per foot in London ; plain work 11 


PORTLAND (Grove Qvarry, Ren-Crorr).—Island of Portland, Dorset- 
shire ; oolite ; oolitic carbonate of lime, with a few fragments of shells ; whitish 
brown ; depth 163 feet of freestone; the beds are as follow—rubbish forming 
head 7 or 8 feet, dirt bed 1 foot, roach 1 foot 6 inches, top bed 4 feet, middle 
or curf bed, 5 feet 6 inches, bottom bed 7 feet ; blocks of any practicable size— 
St. Paul's cathedral and many churches in London. built during the reign of 
qucen Anne ; 1s 44d per ft. at quarry ; by sea to the Pool of London, and in- 
cluding lighterage to Westminster, 14s per ton, or 2s 3d per foot in London; 
plain work 1:0. 


The following remarks refer to the nine last quarries :—The dirt bed is full 
of fossil roots, trunks, and branches of trees ; often in the position of their 
former growth. The tup cap isa white, hard, and closely compacted lime- 
stone. skull cap is irregular in texture; it is a well-compacted lime- 
stone, contalning cherty nodules. The roach beds are always incorporated 
with the freest: ne beds that invariably lie below them ; they are full of cavi- 
ties formed by the moulds of shells, and occasionally contaiu oyster shells 
and beds of flint near the top. The top bed is the best stone ; it is a fine- 
grained oolite, free from shells and hard veins. The bottom bed is similar in 
appearance to the top bed, and of the same component parts ; but the stone 
ill comenited, and will not stand the weather. A middle or curf bed occurs 
only in the southernmost of the quarrics, on the east cliff; it is soft to the 
north and hard to the south, Messrs. Stewards have several other quarries, 
both on the east as wellas the west cliff, where the stratification 1s similar to 
that of the Way-croft quarry, but with variations in the thickness of the 
beds and slight deviations in the quality of the stone. Messrs. Weston have 
also several other quarries, both on the North-cast and West Cliffs, where 
the stratification is similar and th stone more or less like that of the trade 
quarry. There are also numerous other quarries on the island, worked by 
various persons, where the stratification and stone accord generally with those 
of Messrs. Stewards' and Messrs. Weston's. ‘The good workable ‘stone in the 
Fast Cliff qparries is generally less in depth than it is met with in the same 
bed in the West Cliff quarries; but the East Cliff stone is harder, more espe- 
cially to the south of the island. The bottom part of the top bed in the West 
Cliff quarries becomes less hard and durable towards the south. The stone in 
most of the quarries, and sometimes in the same quarry, varies considerably in 
quality. Such stone as contains flints, or is met with below layers of flints, 
is inferior, and will not stand tlie weather. The bottom bed on the West Cliff 
is not a durable stone, but has been worked to a considerable extent and sold 
as a good stone in the London market. ln every freestone bed the upper 
part of the bed is the hardest aud most durable stone. The best stone is in 
the north-eastern part of theisland, the worst m the south-western part. 
The most durable stone has its cementing matter in a solid and half crystal- 
line state; in the least durable stone it is in an earthy and powdery state. 
The annual consumption of the whole of the quarries in the island is equal to 
an area of one acre of the good workable stone, or about 24,000 t ns; the en- 
tire area unworked is about 2,000 acres. There are 56 quarries in the island, 
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and about 240 quarrymen continually employed ; of which number Messrs. 
Stewards usually employ about 138. 

The curf bed în the Red-Croft quarry, is a shelly oolite, divided b. a bar of 
oyster shells, 15 inches from the top, and by à second bar of the same 

ells 2} fect below the upper bar. Tie bottom bed in this quarry is a well- 
compacted oulite, with very few shells, having a bed of roach 12 inches thick 
at the top; its characteristic distinctions are streaks of yellow occasionally. 
Tt is the hardest bed in the island, but will nevertheless work and saw better 
than the middle bed, owing to its being more homogeneous. The roach is 
throughout the island oolitic, with a cement of earbonate of lime, shelly, and 
full of cavities from casts of shells; colour, whitish brown. 


SEACOMBE.—Isle of Purbeck. Dorsetshire ; limestone ; nemi-compact car- 
honate of lime with fragments of shells ; light brown ; 151 lbs.: depth 14 fcet ; 
the workable stone of this quarry. which is called ‘ Purbeck Portland,” is 
met with amongst other strata in the cliffs of the south part of Purbeck. about 
midway from the summit, the tbickest bed is 6} feet ; blocks the largest. 6 to 
8 feet, by 2 to 3 feet, by 3 to 4 fcet— Lighthouse at Margate, the clock-house, 
Dover-pier, prison at Winchester. at the West India-docks, 40 years since, 
lighthouse now building on the Isle of Wight, obelisk, Eincombe- park. and 
numerous churches, bridges, &c. in the county ; much used for steps, land- 
ings, &c.; 15 2]d per ft. at quarry i e. by sea to the Pool of London, at 88 
per on. boatage 1s 6d, ig all 9s 6d, or 's 94d per foot in London; plain 
work 1:15. 


Wiltshire, 


BEVIS'S QUARRY.—East Tisbury, Wi'tshire; sandstone ( calciferous) ; 
fine siliceous grains with calearcons cement: greenish brown; 111 tbs, 2 02. ; 
quarry head 5 feet. top bed 1 foot 6 inches, under bed 1 foot 5 inches. under 
Ded 4 feet. under bed 4 feet, tinder bed 3 feet, under bed 3 fect, under or bot- 
tom bed 1 foot 6 inches. hard bed 3 feet. full of shell. The thickest bed will 
work from 2 feet 6 inches to 3 feet: blocks large, Bor 7 feet long—Salisbury. 
Hindon, and other places, Kingston. Lary. numerous bridges. churches, Kc.. 
in the county ; this quarry was opened 30 years since ; 1s 6d per ft. blocks of 
al) sizes at quarry ; land and water carriage to the Pool of London 2s 6d to 
2s fkl per foot, or 4s to 4s 3d in London ; plain work (7. 


CHILMARK.—Chilmark. Wiltshire; limestone siliciferous; carbonate of 
lime. with a moderate proportion of silica, and occasional grains of silicate of 
iron; light greenish brown; 153 lbs. 7 oz.: depth 20 feet freestone; quarr 
head, loose limestone and rubbish 16 feet, 2 beds of rag or roach filled up with 
carbonate of lime 2 feet, 2 white beds (hard) 2to8 fect, trough bed 2 feet thick, 

reen bed 5 feet, slant bed 1 foor, 2 piney beds each 2 feet. thick, cleaving 

ed l foot, and fritting beds 3 feet 3 inches—the thickest bed about 3 feet ; 
blocks from 10 cwt. to 3 tons—some of 5 tons—Salisbury Cathedral, Wilton 
Abbey, and many other ancient and modern buildings in the vicinity ; the 
white beds are fine grained with crystallized carbenate of lime, the uppermost 
is the hardest, The trough bed is of the same compound, is very hard, and 
considered the best bed for standing weather. The green bed is varied in tex- 
ture, containing shells unequally cemented. The stant bed is very friable. 
The pinney beds are erys‘alline. the bottom bed is the hardest—they are most 
in repute, are free in working, obtainable in large and sound blocks, and stand 
the weather. The trough and hard white beds are unabsorbent. The whole 
of the beds can be :awn. Some are intersected with small veins of calcareous 
spar, others abound in shells, the cavities of which arc filled with spar—but 
neither the veins nor sheils are harder than the stone in which they are im- 
bedded ; 25 per ft. trough bed, Is 9d bottom pinney bed, 2s hard white bed, 
1s 6d other useful stone at quarry ; c. by land to Eling wharf. and thence by 
water to London 53s 6d per ton, or 5s 4d trough bed. 5s 1d bottom pinne 
pa 9s 4d bard white bed, 4s 10d other useful stone in London ; plain work 


CRANMORE.—-Doulting, Wiltshire; shelly oolite ; carbonate of lime, with 
a few oolitic grains, and an abundance of smallshells commonly in fragments, 
often crystalline; light brown ; 134 Ibs. 4 oz.; depth 10 fect: in 4 or 5 beds, 
the thickest will work 20 inches; blocks of large size—Cathedral of Wells, 
Glastonbury Abbey, &c.; there are 3 or 4 quarries of great antiquity in the 
neighbourhood of this quarry, where a greater depth of stone is found. and 
phere pers exist that will work in 5 feet courses; 7d per ft. at quarry ; plain 
work 0'8. 


(SovrH west.) 


Gloucestershire. 


KNOCKLEY, &c.—Forest of Dean, Gloucestershire ; sandstone ; siliceous 
grains of moderate size with calcareo-argillo-siliceous cement, plates of mica 
jn planes of beds; greg ; 159 Ibs. 5 oz. ; n 20 feet; 15 to 20 feet in four 
or five beds—the thickest beds from 6 to 10fect ; blocks up tu 50 feet: Cardiff 
new pier, &c.; troughs and grindstones are made of this stone. There are 
several quarries in the neighbourhood, such as Nag's Head quarry, Point 
quarry, &c.. in some of which the beds are 8 feet thick. Quarrymen restricted 
by act of parliament from carrying on railroad blocks above 2 tons. Joints 
in this quarry 2 to 3 feet ae in others 3 to 9 fect apart. Quarry cover 25 
feet. Quarry opened not long since; 1s to 1s 4d per ft. for ton blocks at 
quarry ; c. by land to Lidney, 6 miles. 4s per ton, thence to the Pool of Lon- 

on, [8s or 178 per ton, or 2s d per foot in London: plain work L3. 


VINEY IHfliL.—Forest of Dean. Gloucestershire ; sandstone ; fine siliccous 
grains with an argillo-siliceous cement, micaceous in ines of beds: light 
purplish g-ey with occasional light greenish spots ; 155 lbs. 11 oz. ; depth 40 tect 
ot rock excavated; regular beds, consist of red rock and a silvery E, rock 
12 fcet in depth, the latter is very hard and divided into several beds, the 
thickest is 4 fect—the red beds are ratber shaky, thickest 3 fect—Cardiff new 
pier, &c.: the silver grey bed is finely laminated, and fit only for landings, 
pavings, &c. ; 11d per ft. for red rock, all sizos, at quarry ; c. by land to Gat- 


€emb on the Severn, Z miles, 2d per foot, thence to London; plain work 1'8. 


WINDRUSII.—Windrush, Gloucestershire ; oolite ; fine oolitie crains with 
calcarecus cement. and » few fragments of shells: cream ; soft 118 lle. 2 o2., 
hard 135 lbs. 15 oz. ; depth 10 to 12 feet: 6 feet shelly roek in 3gpr 4 beds, 
4 feet freestone in 2 or 3 beds, | foot shelly hed—thickest bed 2 feet 6 inches ; 
blocks 5 to 40 feet; Windrush church, Barrington house, and all the old 
buildings within many miles of the quarry ; this quarry is subterranean— 
greatest distance from the entrance 170 yards. There is another subterrancan 
quarry below it. with 10 or 11 feet of workable stone.—Tombstones in Wind- 
rush churchyard, 150 years old, of this stone, and in very good condition ; 8d 
per fi- at quarry ; c. by land to Carrington, 8d per foot, and thence by sea 
Dd milon; 25s per ton, or 2s 7d per foot In London; plain work soft, 07, 


Monmouthshire. 


ABERCARNE and NEWBRIDGE.—Monythersloyne. Monmouthsbire. 
sandstone, quartz and siliccous grains, moderately fine, with argillo-siliceous 
cement, micaceous, and with remains of fossil plants; dark bluish grey ; 167 
Ibs. 15 02.: aepth 25 feet; thickest bed, 5 fect; blocks ] to 10 tons—Old 
churches and modern buildings in vicinity, new docks at Newport and Car- 
diff ; 41d per ft. or 5s per ton at the quan, ; c. 12 miles to Newport by canal 
or railway 2s fid per ton, freight to London 12s per ton, in all 14s 6d, or ls 
5d per ft. in Tondon ; plain work 1:46. 


BARBADOES. — Tintern, Monmouthshire; sandstone; fine and coarse 
quartz and other siliceous grains, with argillo-siliceous cement. ferruginous 
spots and plates of mica; light greyish brown ; 146 lbs. 12 02.; depth 25 to 30 
feet ; thickest bed, 10 to 12 feet ; blocks I to 10 tons—Tintern Abbey ; 108 to 
Inge at quarry ; c. by water to Westminster 17s Od per ton; Dain work 


Somersetskire. 


BATH (Loner lfirt.)—Coombe Down, Somersetshire : oolite ; chiefly cart- 
bonate of lime in oclitic grains; cream; 116 ths.; depth 7 feet; Riddinztop. 
7 fect thick, top bed 34 feet. second bed 4 feet, third bed 44 feet, bottom bed 
2 feet, the top, second. and third beds are weather beds: blocks from 12 to 
96 feet cube—On the Kennet and Avon and the Somerset Coal Canal Works, 
&c., Restoration of Henry the Seventh’s Chapel, 20 years since; ridges and 
troughs are made of this stone. Six quarries now at work on Coombe Down: 
Gd per ft. at quarry : c. by land to Dundas Aqueduct 2d, thence by Kennet 
and Avon canal, &c. to London; plain work 07. 


BATIH (Bayston Qvangy.)— Box, Wiltshire; oolite ; chiefly carbonate of 
lime in moderately finc oolitic grains, with fragments of shells! weather beds); 
cream ; 123 Yos. ; depth 45 feet: rubble stone 16 feet, scallet 12 to 154 feet, 
black and white rag 5 to 10 feet, corngrit 15 to 20 feet, ground stone 16 to 22 
feet, thickest bed 5 feet ; blocks up to 10 tons—Laycock Abbey, Longleat, 
Bowood, South Front of Wilton House. Windsor Castle, &c. ; the weather 
stone is generally used for plinths. strings, cornices, &c., the cern grit for 
dressings, the scallet. which is the finest in grain. is used for ashlar, Fight 
quarries on the box escarpment, many of great antiquity ; 7d per ft. at quarry ; 
c. by land to Laycock. 7 miles. 4d per foot, thence by canal. Kennet and 
Avon, ane thence to Pimlico 16s per ton, or 1s Lil per ft. in London; plain 
wor "e 


BATH (Drewes Qvarry.}—Monckton Farleigh, Wiltshire; onite; chiefly 
carbonate of lime in oolitic grains of moderate size ; cream; 122 lbs. 10 ozr.: 
depth 20 fect; Bruckley stone 8 feet. hard rag 4 feet, white rag 12 feet, bard 
white rag 2 fect, capping 20 inches (fine grained). grey bed 3 feet, white beds, 
10 feet, hard weather bed 3 feet, red weather bed 5 feet, the deepest bel about 
4 feet 2 inches thick ; blocks 120 to 125 feet —Buckingham New Palace. Saint 
James's Square, Bath; the capping and white beds are usually em! ed for 
carving; six quarries of this stone on the Down, all of which are subter- 
rancan. Qnarry opened 30 years since ; 6d per ff. at gunrry ; by land and 
water carriage, or 1s TO per Å. in London ; plain work 07. 

Il AMHILL.—Hamhill. Somersetshüre ; limestone (shelly); compact carbonate 
of lime with shells, chiefly in fragments, coarsely Jaminated in planes ; beds of 
deep ferruginous brown ; 141 lbs. 12 oz. ; depth about 30 feet; in numerous 
beds, the thickest 2 feet, the upper beds are the softest. the bottom beds are 
very shelly and firm ; used very extensively in nearly all the buikli in the 
vietnity 10 or 15 miles from the quarry, all in excellent condition she shells 
in this stone are generally broken and pulverized, but are well cemented with 
a durable compound, probably of decomposed shells—tbe lower beds are met 
with on Norton Hill ; 1s 4d per ft. at quarry; c. by land to load 7 miles, 6s 
8d per ton, thence to Langport, Bridgewater, &c.; plain work 0'85. 


(Soutu Eas.) 


Kent. 


CALVERLEY.—Tunbridge Wells, Kent: sandstone ; fine silieeous grams 
with a slightly calcareous cement ; variegated browns; 138 lbs. | oz. ; depth 5 
feet to 6 teet 6 inches; three beds—upper 2 fect, middle B to 34 feet. tower 9 
to 14 inches—upper bed the softest; blocks 70 or 80 feet and upa ards to S00— 
Upper part of new Church at Tunbridge Wells, Catholic Chapel. the Calverle 
Hotel. new Market llouse, and Victoria National School. and about 1 
houses, &c. at Tunbridge Wells and its vicinity; the largest block lifted eon- 
tained 600 fcet ; Bd per ft. if limited, 4d if extensive at quarry ; c. ty land to 
Tunbridge, 6 miles fa per foot, thence by the Melway and Thames tu Lou- 
don about 6d, and other charges amounting in all to [s 2d per {vot cube, ur 
1s 2d to 1s 4d per ft. in London ; plain work 07. 


Surrey. 


GATTON.—Gatton, Surrey ; sandstone ; fine siliceous grains with a calca- 
reo-siliceous cement, containing green silicate of iron aml plates of mics; 


greenish light brown; 103 Iba. 1 os.; in 2 beda-—the top bed is from 12 to 15 


1888.) 
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inches, and contains flints, and is a hard and strong stone, the bottom bed is 
free fromPflints. and fit for ash!ar, dressings, &c., the thickest bed is 2 feet 2 
inches; blocks35 to 60 feet cube, from 4 to 10 feet long—Hampton Court and 
Windsor Castle, &c.. many churches in Surrey. Town Hall and Almshouse 
Establishment at Croydon, and several modern buildings in the parish of 
Gatton; this. and numerous old quarries in the vicinity, now out of use, were 
fonnerly the property of the crown—it is yery essential that this stone should 
be tid in buildings upon its bed; 1s 4d to ls 61 per ft. at London; e. by 
land 19 miles, and thence to the Pool of London ; plain work 07, 


WALES. 
Glamorganshire. 


SUTTON.—Sutton, Glamorganshire ; limestone ; compact carbonate of time, 
highly crystaline: very light cream ; 130 ths. ; depth 20 feet, probable depth 
6 fect; thickest bed 12 feet ; blocks 6 tons and upwards— Dunraven castle. 
Ogmond abbey, St. Donats Corty, Neath abbey, aml very ancient buildings, 
buth eustle and church, in the adjoining counties ; depending upon quantity 
required ; c. by land to the river Ogmon, 1 mile, thence to Tohon. 15s per 
ton; plain work 085. 


DISTRICTS IN SCOTLAND. 


Dumbarionshire. 


PRESIDENT.—Garscube, Dumbartonshire ; sandstone ; fine siliceous grains 
with an argillo-siliceous cement, micaceous ; pale brownish grey ; depth 66 to 
100 feet; irregular beds. with occasional masses of liver rock of great size, 
fram 6 inches to 12 feet thick ; blocka of any practicable sise—Bank of Sc ot 
lan and houses adjoining in Ingram-street, Glasgow, Baron's-court, County 
of Tyrone, &c. ; in the hank and houses in Glasgow this stone assumes a fox 
colour, is uneven in tint, with occasional stains of oxide of iron, its surface is 
porous, consequently dingy from smoke and dirt. ‘The east side of this quarry 
15 cut off by a fault which lowers the rock 50 feet. Plain work upon this 
sione in G hr ue is 4d. per foot, wages 21s. per week. Quarry joints 6 to 15 
feet apart. Dip of beds frum 8? to 10°. Quarry cover 17 ov 18 feet thick. 
Quarry opened 30 or 40 years since; 1s 61 ni from 16 to 20 feet cube, 
other blocks more or less in price in proportion to size. at quarry ; c. by land 
to the Forth: and Clyde canal, a quarter of a mile, thence direct to the Pool 
of London. at a cost probably of 10s ta 12s per ton. or 2s 6 per foot for blocks 
containing 16 to 20 feet cube, in London. 


Edinburghshire. 


CRAIGLFITH —Craigteith-hil, Fulinbarghshire; sandstone: fine quartz 
grains with a siliceous cement, slightly calcareous, occasional plates of mica ; 
whitish grey ; 145 lbs. 14 oz. ; vary fram 3 inches to 3 feet of the bed rock, 
which contains occasional layers of ltver rock, which fine off in all directions 
and overlap each other, they vary in depth from 6 mches to 12 feet, the whole 
depth of rock now quarried is about 250 feet, and consists of about 200 beds; 
a hirther depth has been discovered by boring af 60 feet, the thickest bed is 
l0 feet ; blocks any practicable length and breadth, and from 6 inches to 10 
feet thick—Used extensively in public bu ldings at Edinburgh, the College 
(1580), Registry (1774), C ura. of Law, Custom House, Royal Exchange, 
National Monument, and numerous Churches, &c. as weil as in private 
residences, also for landings, steps and pavings in several public buildings in 
London, and is now being used in the repair of Blackfriars Bridge; quarry 
opened about 70 years since, 15 acres of stone are at present bared. and .'s 
much more yet to bare. The stone has been exporied, an} partially used In 
Hamburgh, Altona, Gottenburgh, and other places on the continent. The 
proportion of liver rock whicli is found in lenticular masses is small as com- 
pared with bed rock, and its occurrence uncertain. The stone is frequently 
iuterstratified with shales on the south side of the quarry. For blocks, if in 
random sizes, of bed rock an abatement is made in price of 2 per cent. and 
if liver rock 15 per cent; $d to 2s per fi. for red rock in blocks from 5 to 30 
cabie feet, 11d to 2s 6d for liver rock in blocks from 5 to 30 feet eube at 
quarry ; c. by land to Granton harbour, 2 miles, to Leith and thence by sea, 
total eost from 1s to 183d per cubic foot, or 1s 104d to 3s 14 for bed rock in 
llocks from 5 to 30 feet cube, 2s 04d to 3s 74d for liver r. ck in Llucks from 
5 to 30 feet cube In London ; plain work 1:1. 


Flintskire. 


TALACRE and GWESLYR.—Llanaga, Flintshire ; sandstone ; fine sili- 
cegus grains with an argillo-siliceous cement, mica in planes of beds ; brownish 
olive ; A150 Jiba. $02.5 dept 30 to 45 feet ; the "n r bed is a scythe-stone 

it, then shale, &c., and below a freestone bed, thickest abont 6 feet; 15 ton 
Blocks, ordinary blocks from 1 to 8 tons—Many okt buildings in the vicinity, 

uoins of Denbigh and Rhuddlan eastles, modern mansion of Talacre ; 1s per 
1. under 10 feet, 1s 3d above 10 feet, at quarry ; e. by land to Mostyn Dock, 
3 miles, thence by sea to London, 18s per ton, or 2s p foot under 10 feet, 
2s 7d per foot above 10 feet, in London ; plain work FI. 


Forfarshire. 


AUCHRAY. — Strathmartine, Forfarshire; sandstone; siliceous grains, 
moderately fine: with caleareo-argillo-silieeous cement, micaceous, chiefly in 
planes of 3 purplish grey ; 158 lbs. 14 oz. ; depth 40 feet; thickest bed. 4 
to 5 feet; blocks 4 to 5 tma—In the town and vicinity; quarry opened in 
1832 ; 9d per ft. under 2 tons, Lid 2 to 3 tons, 1s 3 to 4 tons, 1s 2.1 4 to 5 tons, 
{1s 51 5 to 6 tuns at quarry ; c. by railway to Dundee 5 miles, thence by sea 
to London 17s td pef ton; plain work 13. 


GLAMMISS.—Glammiss. Forfarshire ; sandstone ; siticeous grains of mo- 
derate size, cement, slightly calcareous, mica abundant in planes of beds ; 
purple grey; 101 Iba, 2 o1, ; depth 50 to 100 feet ; thickest 


6 feet ; blocks 1 


any practicable size—Glammiss Castle and Inverquharity Castle. supposed of 
the tenth century, Cortaehy Castle. and in modern buildings, Lendertis house, 
&c.; 7d per ft. blocks under 2 tans, 8d ditto 2 to 3 ditto, 9d ditto $ to 5 ditto, 
Is ditto 5 to 6 ditto, and upwards in proportion to size at quarry ; c. by rail- 
way to Dundee harbour, thence by sea to the Pool of London, total cost 
about 19s per ton ; plain work 1:2. 


LIOCH.— Auchterhouse, Forfarshire ; sandstone ; siliceous grains with eal- 
egreo-argillo-siliecous. cement, micaceous in planes of beds; light purplish 
rey ; 159 lbs. 3 07. ; depth 50 to 100 fect; thickest bed 4 to 44 feet deep; 
floks 2 to G tons—Used in all the publie buildings of the vicinity ; quarry 
opened in 1832 ; 9l per ft. under 2 tons, 11d 2 to 3 tons, 1s3 to 4 tons, 1s 2d 
4 to 5 tons, 1s 5d 5 to G tons, at quarry ; c. by railway to Dundee, 5 miles, 
thence by sea to the Pool of London, total cost 17s 6d ; plain work 1:3. i 


LOCHEE.—Lochee. Forfarshire ; sandstone ; siliceous grains of moderate 
size with an argillo-siliceous cement, slightly caleiferous, micaceous ; binish 
grey; 158 lhs. 1 1 07. ; depth 90 feet now ascertained ; thickest bed, 5 feet ; blocks 
any size under 5 tuns—In the principal buildings of the neighbourhood ; this 
quarry was opened in 1793 ; 9d per ft. under 2 tons, 11d from2 to 3 tons, and 
in proportion according to size, at quarry : c. by land to Dundee harbour, 3 
miles, thence to the Pool of London, about 178 Gd per ton, or 1s 10d per outf 
under 2 tons, 2s from 2 to 3 tons, in London ; plain work 12. 


PYOTDIKES.—Near Dundee, Forfarshire ; sandstone ; siliceous grains of 
moderate size with a calcareo-nrgillo-siliceous cement, micaceous ; purplish 
grey ; 162 tbs. 8 oz. ; depth 40 to 50 feet ; the workable stone is covered by 8 
feet of rock in thin layers. thickest bed of freestone 3 to 4 feet ; a block of 7 
tons has been got—Extensively for the Dundee harbour works; 10d to 1s 2d 
per ft. at quarry ; c. by land to Dundee, ts 9d por ton, thence to the Pool of 
London: 178 6d, in all 19s 3d, or Za 1d to 2s Xl per foot, in London ; plain 
work 1:4. 


Lanarkshire. 


GIFFNEUCH.—Giffneuch Farm, Lanarkshire; sandstone; fine quarta 
grains with a calcareo-siliceous cement, mica 1n planes of beds; pale grey ¢ 
143 Ibs. 14 0z.; 20 feet of top rock, yellow and inferior. 22 feet of lower rock, 
well compacted and of a grey colour, irregularly bedded from 12 inches to 8 
fcet ; Woodside terrace and crescent, St. Paul's church in part, and numerous 
private houses in Glasgow. also the Bank at Greenock. andin the Higblands, 
reland, &e. : price charged in Glasgow for plain rubbed work 44d. per foot 
superficial—masons receive 21s. per weck. Quarry joints 4 to 30 feet apart, 
quarry cover 5 feet thick. Quarry opened 30 vearssince ; 7d. per ft. for blocks 
of 10 to 12 feet, and more or less in proportion to size at quarry; c. by land 
to Port Dundas or Bromielaw quay, 3 miles, 2s 41 per ton, thence by sea to 
London; plain work 1'1. 


Linlithgonshire. 


BINNIE.—Uphall, Linlithgowshire; sandstone ; fine quartz grains with 
argillo-siliceous cement, micaceous, chiefly in planes of beds; brofonish grey s 
140 lbs. 1 oz.: depth 50 feet; three bands of sandstore alternating with 
shale ; upper band, average 14 feet, middle hand 18 feet. lower band from 18 
feet, Pu of shale 14 feet thick—New Club-house, Princes-street, Edin- 
burgh, New Bank, Greenock, and numerous private houses in Glasgow and 
Edinburgh ; joints in quarry from2 to 9 feet apart, beds dip 10? to the west, 
guarry head of shale and gravel. 20 to 30 feet thick. Quarry opened 45 years 
since; Is ld per (t ordinary blocks, 1s 10d to 2s for blocks from 12 to 14 feet 
at quarry: c. by land to Union canal 2 miles 1s per ton, thence to Edinburgh 
by canal ls, thence by sea to London 18s, in all 2 
per ft. in London; plain work 1-0. 


CAT CRAIG.—Carvidon, Linlithgowshire ; sandstone; fine quartz grains 
with siliceous cement: whitish grey ; 141 lbs. 11 02z.; depth 21 feet freestone ; 
freestone 3 feet thick. blare 2 feet, freestone in several beds 9 feet, blare 2 feet, 
freestone in several beds, bottom not ascertained, the beds lie regularly ; 
blocks of large size; in sea dykes: quarry cover of earth and blare 13 feet 
thick—quarry opened recently and worked toa trifling extent; c. by water 
the quarry being upon the beach, 10s per ton; plain work 1°15, 


CRAW BANK.—Borrowstoness, Linlithgowshire ; sandstone ; fine quartzose 
grains with an argillo-siliceous cementesomewhat ferruginous, disseminated 
mica ; light ferruginous brown ; 129 lbs. 202. ; depth 50 to 60 fect; the thickest 
bed about 18 feet of straw-colonred stone; largest blocks 4 to 5 feet thick, 5 
to 6 feet broad, 8 to 10 feet long—Roman Bridge. A. D. 140, old Church of 
Kinneil, twelfth century ; quarry joints from 9 to 10 feet apart. In the neigh- 
bourhootd. about half a mile distant, are other quarnes, belonging to the Duke 
of Hamilton; one called Muins quarry, containing an economical stone for 
foundations, another cafled Craigenbeck quarry, from whence stone is shipped 
extensively to St. Petershurgh for furnaces, ovens, and other similar purposes, 
itis also used for bridges, harbours. &c. Borrowstoness Harbour is free ot 
dues; ls per cuble foot for blocks not exceeding 5 cubic feet at quarry ; c. by 
railway to Borrowstoness harbour and shipped at 2d per foot, thence by sea 
to London at 1s per eubie foot, in all 1s 2d per cubic foot, or 2s 2d for blocks 
not exoeeding 5 cubic feet in London ; plain work 95. 


HUMBIE.—Humbie, Linlithgowshire ; sasdstone ; fine quarts grains with 
siliceous cement, sighiti calcareous, mica chiefly in planes of beds; pale grey 
and light brown ; (white) 140 lbs. 3 oz., (grey) 135 Ibs. 13 oz. ; depth 88 feet 3 
irre lar masses, part bedded—20 feet of the top a dark stone, 43 feet below it 
a white stone, and 25 feet at the bottom a grey stone; thickest bed 8 feet ; 
blocks 90 cubic feet, and apwards if reguired —Newliston house Kirkliston, 
Dundas castle. additions to the Royal institution, front of Surgeon's Hall, 
spire of Tron Church, and various other public buildings in Edinburgh, Royal 
Exchange and Bank, &c. at Glasgow, &c.; this stone will work more freely 
than Craigleith and is not liable tu spalt. Plain rubbed work upon this stone 
44. per foot at Glasgow, or 7d. per foot over the entire face of a building. 

y joints from 2 to 12 feet apart, Dip of beds 10° to 20°. Quarry cover 


2903 


per ton, or 2s 9d to 3s 84. 
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9 feet thick. Quarry opened about 11 or 12 years; from 5 to 40 feet 1s 10d, 
or from 8 to 16 feet Is 2d white rock, and 1s grey rock, at quarry ; c. by land 
to Queensferry, 2s 6d per ton, including loading. thence by sea to London, 
13s or 1s jer ton, or 3s 2l per foot for large seantling, 2s 6d for blocks under 
16 feet, in London ; plain work 1'0. 


Perthshire. 


LONGANNET.—Tulleallan Estate, Perthshire; sandstone; fine quartz 
grains with siliceous cement, containing oxide of iron, a few plates of micas 
light ferruginous brown; 13) lb. 11 02. ; depth 30 feet quarried, and upwards 
of 156,feet below bottom of quarry ; thickest beds, 5 feet ; blocks 4 to 5 tons— 
Staadt-house Amsterdam, Exchange Edinburgh, Tulle Marr Castle Perth- 
shire, and part of a street in Perth; a lease may be had for working this 

uarry upon moderate terms; 8d to 2s 6d per ft. at quarry ; c. by railway to 
the shipping pier, and from thence to the Poo] of London, probable cost 16s 
per ton, or Is 8d to 3s 6d per foot in London; plain work 1°15. 

MYLNEFIELD, or RINGOODIE.—Longforgan, Perthshire ; sandstone ; 
fine siliccous grains with a caleareo-argillo-siliceous cement, micaceous in 
planes of beds; purplish grey ; 1601bs. ; de th 60 feet —Old steeple of Dundee, 
twelfth century, well preserved, docks of Dundee, royal asylum of Dundee, 
and all the prine buildings in Dundee, Bell Rock lighthouse, Roval asylum 
of Perth, Kinfauns castle, Castle Huntley. Pitfour castle, Rossie priory, and 
all principal buildings in vicinity ; 9d per ft. blocks under 2 tons, 11d blocks 
2 to 3 tons, Is blocks 3 to 4 tons, 1s 2d blocks 4 to 5 tons, 1s 5d blocks 5 to 6 
tons, at quarry ; c. by water to Dundee, 5 miles, and thence by sea to the Pool 
of London, 17s 6d per ton; plain work 1°3. 

Ross-shire. 

MUNLOCHY.—Bennetsfield Shore, Ross-shire ; sandstone ; fine siliceous 
rains with an arpillozsiliveous cement, micaceous ; red and variegated ; 160 
S. 9 02. ; depth 60 or 8U feet ; thickness of beds, from 2j to 6 feet ; blocks of 

large size—Cathedral church of Ross at Fortross, A. D. 1124, Inverness old 
bridge, Crcmwell-court, and also for canals, locks, and basins ; 5d to 54d per 
Jt. at quarry ; plain work 1:15. 

Stirlingshire. 

DUNMORE-AVENUE.—Dunmore Park, Stirlingshire; sandstone; fine 
quartz grains, with an argillo-siliceous cement, containing oxide of iron, mi- 
caceous; ferruginous light brown; depth 25 feet; thickest bed 7 feet; blocks 
20 feet; this stone has not been used for a considerable period, and has never 
been wrought for sale ; c. by sea, at 11s per ton 

DUNMORE-WOOD.—Dunmore Park, Stirlingshire; sandstone ; fine quartz 
grains with an argillo-siliceous cement ; whitish grey; depth 16 fect; beds 
varying from 6 to 16 inches; on the estate of Dunmore; this stone has never 
been worked for sale; c. by sea to London, 11s per ton. 

DUNMORE CRAIGIIEAD.—Dunmore Park, Stirlingshire; sandstone ; 
fine quartz grains with an argillo-siliceous cement : whitish grey ; depth 12 
feet ; thickest bed of liver rock 4 to 7 feet ; blocks 20 fect long—A tower on 
the estate 600 years old of this stone in good condition ; c. by sea to London, 
lis per ton. 

DUNMORE STABLE.—Dunmore Park, Stirlingshire; sandstone; fine 
quartz grains with an argillo-siliceous cement; whitish grey; 132 lbs. 2 oz. ; 
depth 14 feet; in regular beds, thickest bed 7 feet ; blocks 25feet—Extensively 
on the estate, a set of offices built in 1826; c. by sea to London, 11s per ton; 
plain werk ]:1. 


TABLE (B.) 
SANDSTONE BUILDINGS. 


Bakewell, Derbyshire. -The houses generally are of sandstone, and in fair 
condition. A new bank now erecting of sandstone from Bakewell Edge. 

Bakewell Church.——(14th century.) Of a sandstone of the vicinity, very 
much decomposed. 

Barnard Castle, Durham.—(14th century.) Circular keep, apparently of 
Stenton stone, in excellent conditio. In modern works, the joint stock 
bank and market-house, of Stenton stone, in good condition. 

Belper New Church, Derbyshire.—Built 10 years since, of sandstone from 
Hungerhill, in an incipient state (in parts) of decomposition. 

Blandford parish church, Dorsetshire.—(1769.) Of a green siliceous fine- 
grained sandstone, the dressings being of a stone similar to the Portland 
oolite; the former much decomposed; the latter in very good condition. 


Town-hall, about 80 years old, of stone similar to the Portland oolite, in good 
condition. 

Blancepeth castle, Durham.—Of ancient date, of sandstone of the vicinity ; 
recently restored extensively ; older parts in various atates of decomposition. 


Briavel's, St., castle, Glouceetershire.—l1n ruins (13th or 14th century). 
Entrance gateway (tbe chief remains of the castle), built of red sandstone; 
decomposed. 

Bristol cathedral. —(Of the 13th and 14th centuries.) Built of red sand- 
stone, and a yellow limestone (magnesian ?), strangely intermixed ; tbe red 
sandstone in all cases decomposed ; the limestone more rarely decayed; the 
tracery, &c. of the windows, which are of the limestone, are in good condi- 
tion, but the pinnacles and other dressings, which are of the same material, 
are much decomposed. The east end of the cathedral is a remarkable in- 
stance of the decay and preservation of the two stones employed. Norman 


gateway, west of the cathedral (the upper part of the 15th century); the 
Norman archway and its enrichments, which are of a very florid eharacter, 


built of yellow limestone (magnesian ?), in excellent condition. 

Byland abbey.—(12th century.) In part of a siliceous grit (principally in 
the interior), and in part (chiefly on the exterior) of a compact oolite, from 
the Wass quarries in the vicinity. The west front, which is of the oolite, is 
in perfect condition, even in the dogs-tecth and other florid decorations of 
doorways, &c. This building is covered generally with lichens. 


Carlisle.—Ancient buildings :—Cathedral (13th century), of red sandstone, 
in various states of decomposition. Modern buildings :—1many of red sand- 
stone, more or less in a state of decomposition. 


Castle Howard, Yorkshire.—Generally built of a siliceous fine-grained 
sandstone, from the park; generally in good condition, but in some parts, 
such as the parapets, cupolas, and chimney shafts, much decomposed. Tbe 
pilasters of the north front, from a quarry at Appleton; in good condition, 
except where subjected to alternations of wet and dry, as in the plinths, where 
there are signs of decomposition. The stables are of Appleton stone, and in 
good condition. 

Chatsworth house, Derbyshire.—Original house, built of Ball Cross sand- 
stone, from Bakewell Edge; not in very good condition, perticolarly in the 
lower parts of the building. In the recent additions the same stone i» em- 
ployed, together with that of Bailey Moor and Lindrop Hill. 


Chepstow castle, Moumouthshire.—(llth and 12th centuries, with addi. 
tions of the 14th century.) Of mountain limestone and old red sandstone; 
the former in good condition; the latter decomposed. Dressings of doors, 
windows, archways, and quoins are for the most part of magnesian limestone, 
in perfect condition; the remainder is of red sandstone, and is generally much 
decomposed. Chapel (of the 12th century); mouldings and carvings of win- 
dows, &c., which are of magnesian limestone, are in perfect condition. 


Coxwold church, Yorkshire.—(15th century.) Generally of fine siliceous 
grit of the vicinity, and in part of a calcareous nature. Tower in good con- 
dition. Porch decomposed. Lichens abundant on the north side. 


Derby.—St. Peter’s church (13th century), of the variegated coarse sand- 
stone of the vicinity, similar to that of Little Eaton. The whole in bad con- 
dition; but the red stones less so than the grey or white.—St. Alkmund's 
church (of the 14th century), of a coarse sandstone of the vicinity, in & very 
decomposed state, to the obliteration of the mouldings and other details; it 
has lately been scraped and painted, to preserve it from further destructioa. 
— All Saint’s church (tower of 15th century), of sandstone, similar to that of 
Duffield bank, partly in fair condition, and partly much decomposed, particu- 
larly the great western entrance. The body of the church, built 110 years 
since, of sandstone, in part decomposing. Modern buildings :—Town-hall, 
of sandstone of the vicinity, in fair condition. 

The bank, of sandstone from Morley Moor, built a few years since, in very 
good condition. 


Durham, cathedral,—(1lth and 12th century.) Of a sandstone of the 
vicinity ; selected indiscriminately, and in all states of decomposition; few 
stones are quite perfect. Castle—(of 11th century.) Of similar stone, and 
in a similar state. 

Easby abbey, Yorkshire.—(13th and 14th centuries.) Of sandstone of the 
vicinity; mouldings and carvings decomposed, and in part obliterated. Walls 
built very rudely, and in varions states of decomposition; some parts how- 
ever maintain their original surface. 

Eccleston abbey, Yorkshire.—(13th century.) Of stone similar to that of 
the Stenton quarry. The mouldings and other decorations, such even as the 
dog’s-teeth enrichments, are in perfect condition. . 

Edinburgh. — Ancient buildings :—Holyrood chapel (12th century), of 
sandstone from the vicinity, in part much decomposed ; in other parts, sach as 
the west door, almost perfect.— The palace (built in the 16th and 17th cen- 
turies), of similar stone; generally in good condition, the older parts being 
slightly decomposed. The oldest part of the Tron church (1641), of sand- 
stone, much decomposed. A house on the Castle-hill (1591), of sandstone, 
only slightly decomposed. 

Modern buildings, wholly erected of sandstones from the Craigleith, Red 
Hall, Humbie, and Binnie quarries: for the most part from the first-men- 
tioned quarry. None of them exhibit any appearance of decomposition, with 
the exception of ferruginous stains, which are produced upon some stones. 
Among the oldest is the Registry-office, which is of Craigleith stone, and built 
above 60 years since; it is ina perfect state. 

Fountain's abbey, Yorkshire.—(1lth and 12th centuries, with additions of 
the 16th century.) Of coarse sandstone of the vicinity, generally in bail 
condition, particularly the west front, which is much decomposed. The nave 
and transept, which are the earliest portions of the building, are the best pre- 
served. 

Founfain's hall, Yorkshire, —(1677.) Of sandstone of the vicinity, and 
magnesian limestone in the dressing. The whole in fair condition. 

Forest of Dean, Gloucestershire.—Park End new church (built 15 vears 
since, of sandstone, similar to that of Colford. No appearance of decomposi- 
tion. 

Glasgow.—Ancient buildings :—High church (12th ceutury), sandstone of 
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the viciuity; generally very inuch decomposed, particularly on the south side. 
Old quadrangie of the college (temp. James 2.), of sandstone, decomposed. 

Modern huildings :—Hunterian museum (1804) ; superstructure said to be 
of stone from the President quarry; slight traces of decomposition on the 
south-west front. The hasement, of another sandstone, in à more advauced 
state of decomposition; other parts of the building are almost in a perfect 
state. The other buildings are generally erected of stone from the Giffneuch 
and other quarries in the immediate neighbourhood, except the New Exchange 
buildings, which are of stone from the Humhie quarry, 30 miles from Glas- 
gow, recently erected, in which there are not any apparent symptoms of de- 
composition. 

Gloucester, cathedral.—(Norman for the greater part, altered and cased in 
the 15th century.) Built of a fine-grained and ill-cemented oolite, a shelly 
oolite, and a red sandstone (north side) intermixed, of which the former con- 
stitutes the greater portion. The tower (15th century), of shelly oolite, in 
perfect condition. The early turrets of the south transept are also in good 
condition. The body of the bnilding is much decomposed. The great clois- 
ter is built of the same materials as the cathedral. The moulded and de- 
corated work is in good condition; the other parts are more or less decom- 
posed. The small cloister is built of a fine oolite, with a compact cement, 
and is in good condition. 

The new bridge. Of Whitchurch sandstone, parapets of Ruordean fine- 
grained sandstone ; in good condition. 

Haddon hall, Derbyshire.—(15th and 16th centuries.) Of a fine-grained 
sandstone, similar to that of Lindrop-hill. The dressings, parapets, chimney 
shafts, quoins, &c., are wrought and rubbed; the remainder of the walls is 
of rough walling. The whole in fair condition. 

Harrowgate.—Cheltenham pump-room. Of sandstone from Woodhouse, 
near Leeds. Built recently; in good condition. Swan hotel, and other 
modern buildings, of a coarse sandstone of the vicinity ; generally in good 
condition. 

Hardwicke hall, Derbyshire.—(1597.) Of a fine-grained sandstone, chiefly 
from a quarry in the hill on which the house is built, intermixed with a cal- 
ciferous grit, similar to that of Mansfield ; geuerally in good condition. The 
ashlar is in parts decomposed, especially where it is set on edge. 

Howden church, Yorkshire.—(lSth century.) Partly of magnesian lime- 
stone, of a deep yellow colour, and partly of a coarse siliceous grit, of a fer- 
ruginous colour. Dressings and enrichments and the central tower are of 
the former stonc ; generally decomposed, particularly at the top of the tower. 
The other parts of the building, which arc of the grit, are very much decom- 
posed. 

Kirkstall abbey, Yorkshire.—(llth century.) Of coarse sandstone of the 
vicinity, in various stages of decomposition, according to the aspect. The 
east aide is in fair condition; some of the zig-zag enrichments and early 
capitals, and other enrichments of mouldings, are in perfect condition. The 
windows of the chancel and tower (inserted in the 16th century), of a yellow 
sandstone, are for the most part gone, and what remains is much decom- 
posed. 

Mansfield town-hall, Nottinghamshire,— Built 3 years since, of magnesio- 
calciferous sandstone from Mansfield. No appearance of decomposition. 

Newcastle-upon- Tyne, —Ancient buildings :—St. Nicholas’s church (14th 
century), of sandstone of the vicinity, similar to that of the Heddon quarry; 
very much decomposed. Parts restored within the last century with the 
same stone now decomposing. The upper part of the tower and spire re- 
stored within the last five years, and painted to preserve the stone from decay. 
Other ancient buildings of the same stone more or less in a state of decom- 
position, according to the date of their erection. 

Modern buildings, built within the last 25 years, of sandstone from the 
Felling and Church quarries at Gateshead, and the Kenton quarry ; parts 
already show symptoms of decomposition. 

Pontefract castle, Yorkshire.—(14th century.) Built generally of a coarse 
grit, of a dark brown colour, occasionally mixed with an inferior magnesian 
limestone. The whole in & very decomposed state, more particularly the 
sandstone, in which all traces of the original surface are effaced. ents 
of magnesian limestone are embedded in several parts of the walls with 
mouldings of the 12th century, in perfect condition. 

Raby castle, Durham.—(14th century.) Of sandstone of the vicinity. Parts 
in a perfect state; others slightly decomposed. 

Richmond castle, Yorkshire.—(1lth century.) The Keep of sandstone, 
similar to that of Gatherly Moor; generally in good condition. Mouldings 
and carvings in columns of window in a perfect state. 

Ripon, Yorkshire.—An obelisk in the market place (1781), of coarse sand- 
stone, much decomposed, in laminations parallel to the exposed faces. 

Ripon cathedrai.—lower part, east end, S. E. angle, (Norman,) of coarse 
sandstone of the vicinity, in good condition. The west front, the transepts 
and tower, (of the 12th and 13th centaries,) of coarse sandstone of the vicinity, 
in fair condition. The mouldings, although generally decomposed, are not 
effaced. The dog’s-teeth ornament in most parts nearly perfect. The aisles 
of the naves, the cleristory, and the choir, (of the 14th and 15th centuries,) 
of coarse sandstone and magnesian limestone intermixed ; not in con- 
dition; the latter stone, on the south side, often in fair condition, e lower 


parts of the building generally, but particularly the west fronts, which are of 
coarse sandstone, are very much decomposed. 

Rivaulr abbey, Yorkshire.—(12th century.) Of a sandstone at Hollands, 
one mile from the ruins; generally in excellent condition. West front slightly 
decomposed ; south front remarkably perfect, even to the preservation of the 
original tool marks. 

Shaftesbury, Dorsetshire.—St. Peter's church. (15th century.) Of a green 
siliceous sandstone, from quarries half & mile south of the church. The whole 
building much decomposed. The tower is bound together by iron, and is 
unsafe, owing to the inferior quality of the stone. 

Spofforth castle, Yorkshire.—(14th century.) Of coarse red sandstone, 
more or less, but generally much decomposed. The dressings of the windows 


. and doors of a semi-crystalline magnesian limestone, are in a perfect state, 


the mouldings and enrichments being exquisitely sharp and beautiful. 

Tintern abbey.—(13th century.) Considerable remains, of red and grey 
sandstones of the vicinity; in part laminated. In unequal condition, bnt for 
the most part in perfect condition ; covered with grey and green lichens. 


Tisbury church, Wiltshire.—(13th and 14th centuries; the lower part of 
the tower of the 12th century.) Of calciferous sandstone from Tisbury. The 
dressings are throughout in perfect condition. The ashlar variable; in part 
much decomposed; the undecomposed portions are covered with lichens. 
Tombstones in the churchyard generally in good condition, some being more 
than a century old. The houses of the village built generally of the Tisbury 
stone, and are in very good condition. The whole covered with lichens. 


Wakefield parish church, Yorkshire.—(Tower and spire of the 16th cen- 
tury.) Of sandstone, much decomposed. The body of the church, of recent 
date, of sandstone, strongly laminated, and generally decomposed between 
the lamine. 

Whitby abbey.—(13th century.) Of stone similar to that of Arslaby Brow 
in the vicinity; generally in good condition, with the exception of the west 
front, which is very much decomposed. The stone used is of two colours, 
brown and white; the former in al] cases more decomposed than the latter. 
The dog's-teeth and other cnrichments in the east front are in good condi- 
tion. 


LIMESTONE BUILDINGS. 


Bath.—Abbey church (1576), built in an oolite of the vicinity. The tower 
is in fair condition. The body of the church, in the upper part of the south 
and west sides, much decomposed. The lower parts, formerly in contact 
with buildings, are in a more perfect state; the reliefs in the west front of 
Jacob's ladder, are in parts nearly effaced.—Queen’s-square, north side, and 
the obelisk in the centre, built above 100 years since, of an oolite with shells, 
in fair condition.—Circus (built about 1750), of an oolite in the vicinity, 
generally in fair condition, except those portions which have a west and 
southern aspect, where tbe most exposed parts are decomposed.—Crescent, 
built about 50 years since, of an oolite of the vicinity ; generally in fair con- 
dition, except in a few places, where the stone appears to be of inferior 
quality. 

Bristol, cathedral.—(Of the 13th and 14th centuries.) Built of red sand- 
stone and apparently a yellow limestone (magnesian ?) strangely intermixed. 
The red sandstone in all cases decomposed ; the limestone more rarely dc- 
cayed. The tracery, &c. of the windows, which are of the limestone, are in 
good condition; but the pinnacles and other dressings, which are of the 
same material, are much decomposed. The east end of the cathedral is a 
remarkable instance of the decay and preservation of the two stones employ- 
ed. Norman gateway, west of the cathedral, (the upper part of the 15th 
century,) the Norman archway and its enrichments, which are of a very florid 
character, built of yellow limestone (magnesian ?), in excellent condition. 

St. Mary, Redcliffe.—(Tower of the 12th century; body of the church of 
the 15th century). Of oolitic limestone, from Dundry ; very much decom- 
posed. 

Burleigh-house,.—(15th century.) Of a shelly oolite (Barnack rag), in ex- 
cellent condition throughout. The late additious are of Ketton stone. 

Byland abbey, Yorkshire.—(12th century.) In part of the siliceous grit 
(principally in the interior), and in part (chiefly on the exterior) of a compact 
oolite, from the Wass quarries in the vicinity. The west front, which is of 
the oolite, is in perfect condition, even in the dog’s-teeth and other florid de- 
corations of the doorways, &c. This building is covered generally with 
lichens. 

Colley Weston church, Northamptonshire.—(láth century.) Of a shelly 
oolite (Barnack rag), in perfect condition throughout. 

Dorchester.—St. Peters church. (15th century.) Of laminated oolite, 
somewhat similar to that of Portland, and of a shelly limestone, somewhat 
resembliug that of Hamhill. The latter used in pinnacles, parapets, and 
dressings. The whole in a decomposed state. 

Glastonbury.— Abbey.—Joreph of Arimathea's chapel :—Considerable ruins, 
Norman ; of shelly limestone, similar to that of Doulting; generally in good 
condition ; the zig-zag and other Norman enrichments perfect ; the capitals 
of columns, corhels, &c., are of blue lias, much decomposed, and in some 
cases have disappeared. The church :—considerable remains of the choir, 
and a small portion of the nave (llth century); of shelly limestone, similar 
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to that of Doulting, in good condition. St. Benedici's, parish church (14th 
century).—Of limestone similar to that of Doulting; in good condition. St. 
John the Baptist's, parish church (15th century).—Of stone similar to that 
of Doulting ; generally in fair condition. 

Gloucester.— Cathedral.—(Norman, for the greater part altered and cased 
inthe 15th century.) Built of a fine-grained and ill-cemented oolite, a shelly 
oolite, and a red sandstone (north side) intermixed, the former constituting 
the greatest portion of the edifice. The tower (15th century) of shelly oolite 
in perfect condition. The early turrets of the south transept are also in good 
condition. The body of the huilding is much decomposed. The great clois- 
ter is built of the same materials as the cathedral. The moulded and de- 
corated work is in good condition; the other parts are more or leas decom- 
posed. The small cloister is built of a fine oolite, with a compact cement, 
and is in good condition. 

St, Nicholas’s church.—(Body, Norman; tower and aspire, 15th century.) 
Of a shelly and inferior kind of oolite intermixed, and in unequal condition. 


St. Michael's church.—(15th century.) Built of the same stone as St. 
Nicholas's, and in the same condition. 


Grantham church.—(13th century.) Lofty tower and spire at the west 
end. Built of an oolite similar to that of Ancaster ; in good condition, more 
especially the tower, except as to some portions of the base mouldings. 


Ketton church, Rutlandshire,.—(West entrance door, Norman; tower of 
the 12th or 13th century; nave, aisles, and chancel of the lith century.) 
Of a shelly oolite (Barnack rag), in good condition. Dog’s-teeth, carved 
corbels, and other enrichinents in a perfect state. 

Kettering church.—(14th and 15th centuries.) Of a shelly oolite, fine- 
grained, ilie greater portion resembling Barnack rag. The tower and spire 
in perfect condition. The body of the church in parts slightly decomposed, 


Kirkham priory, Yorkshire.—(13th century.) Inconsiderable remains. The 
western front and great entrance slightly decomposed throughout ; the por- 
tions which remain of the body of the church very perfect ; but many of the 
stones are much decomposed. The stone is very similar to that of the Hil- 
denley quarry. The whole is much covered with lichens. 

Lincoln.— Cathedral,—(Thc minster generally of the 12th and 13th cen- 
turics.) Of oolitic and caleareous stone of the vicinity; generally in fair 
condition, more especially the early portions of the west front. The ashlar 
and plain dressings of the south front are however much decomposed. The 
mouldings and carvings of the east front are in a perfect state. Roman gate, 
of a ferruginous oolite, in fair condition. The castle gateway (13th century), 
of an oolitic limestone; ashlar much decomposed ; dressings perfect. 

Maiton (old) church, Yorkshire —(12th century.) Light semi-compact 
limestone, similar to that of the Hildenley quarry; generally in good condi- 
tion, particularly the great west door (of the 11th century), where the zig- 
zag and other enrichments are perfect ; some stones are much decomposed. 


Montacute, Somersetshire.—Parish church (15th century) :—Of Hamhill 
stone, in perfect condition, covered with lichens. The abbey (15th century): 
supposed abbot’s house and gateway, of Hamhill stone, in good condition. 
Montacute-house :—(17th century.) Of IIamhill stone, in excellent condi- 
tion. 


Martock church, Somersetshire.—(15th century.) Of a shelly ferruginous 
brown limestone from Hamhill, in good condition, except the plinth and base 
mouldings, which are much decomposed. Covered with lichens. 

Newark.-—Church.—(15th century ; the tower in part of the 12th century.) 
Of an oolite similar to that of Ancaster; generally in fair condition, with the 
exception of parts of the base mouldings. The huilding is covered with a 
grey lichen. 

The castle.—(Norman, with additions in the 15th century) :—chiefly of 
sandstone of the vicinity; in anequal condition. A large portion of the 
dressings of the windows, &c., are of an oolite, probably from Ancaster. 

Town-hall (50 or 60 years old) :—built of the Ancaster oolite; in good 
condition; in some blocks however there is an appearance of lamination, 
where decomposition has to a slight extent taken place. 

Oxford.— Cathedrai :—Norman. (18th century.) Chiefly of a shelly oolite, 
similar to that of Taynton ; Norman work in good condition ; the latter work 
much decomposed. Merton college chapel (13th century) :—of a shelly oolite 
resembling Taynton stone; in good condition generally. New college chois- 
tera (14th century) :—of a shelly oolite (Taynton); in good condition. The 
whole of the colleges, churches, and other public buildings of Oxford, erected 
within the last three centuries, are of an oolitic limestone from lIeddington, 
about one mile and a half from the University, and are all more or less in a 
deplorable state of decomposition. The plinths, string courses, and such 
portions of the buildings as are much exposed to the action of the atmos- 
phere, are mostly of a shelly oolite from Taynton, fiftecn miles from the Uni- 
versity. and are universally in good condition. 

Paul's, St., cathedral, London.—(Finished about 1700.) Built of Portland 
oolite, from the Grove quarries on the East Cliff. The building generally in 
good condition, especially the north and east fronts. The carvings of flowers, 
fruit, and other ornaments are throughout nearly as perfect as when first ex- 
ecuted, although much blackened ; on the south and west fronts, larger por- 
tions of the stone may be observed of their natural calour than an the north 
aud east fronts, occaioned by a very alight decomp- ef the surface, 


The stone in the drum of the dome and in the enpola above it appears not to 
have heen so well selected as the rest, nevertheless scarcely any appreciable 
decay has taken place in those parts. 


Pickering church, Yorkshire, —(13th and 14th centuries.) Oolitic rock of 
the neighbourhood; very much decomposed ; the windows, mulliops, asd 
buttress angles, obliterated. 


Pickering casile,.—(14th century.) The walls of the oolite of the neigh. 
hourhood, and the quoius of a siliceous grit. The whole iu fair condition. 

Portland, Dorsetshire.—New church (built 1766) :—Portland oolite; fue 
roach. Iu a perfect state, still exhibiting the original tool marks. Wakeham 
village, Tudor house, of Portland oolite, in excellent condition. Old church, 
in ruins, near Bow and Arrow castle, (15th century), of Portland oolite, re» 
sembling top bed; in very good condition; original chisel marks still appear 
on the north front. Bow and Arrow castle :—considerable remains of the 
keep, many centuries old, of Portland oolite; the ashlar resembles the top 
bed, and is in perfect condition; the quoins and corbels of the machieolsted 
parapet appear to be of the cap bed of Portland oolite, and are in good con- 
dition. 

Salisbury cathedral.—(18th century.) Of siliciferous limestone from Chi- 
mark quarry. The entire building is in excellent condition, except tbe wes 
front, which in parts is slightly decomposed. The building generally covered 
with lichens. 

Sandyafoot castle, near Weymouth.—(Temp. Ilenry VIII.) Considerable 
remains of keep; chiefly of Portland oolite, partly of the top bed aad partly 
of the fine roach ; generally in excellent condition, with the exception of 4 
few and apparently inferior stones. The inside ashlar of the walls is of large- 
grained oolite, apparently from the immediate vicinity of the castle, much 
decomposed. 

Somerton church, Bomersetshire.—(14th century.) Built chiefly of blue 
lias; the quoins, buttresses, parapets, and other'dressings of a coarse ferro. 
nous shelly limestone ; in various stages of decay. The parapet of the clt 
tory of a lighter coloured stone, in good condition. 

Stamford.—St. Mary's church (13th centnry) :—of a shelly oolite (Bir. 
nack rag), in fair condition. St. John’s church (14th century) :—of simile 
stone, ill selected, and consequently decomposed in parts, and in laminations, 
according to the direction of the beds or shells. Sf. Martin's church (14b 
century) :—of similar stone, in good condition, AU Saints :— (lower part of 
the body of the church 13th century; the remainder of the 15th century.) 
Tower and spire in fine condition. Body of church decomposed. S/andweli 
hotel :—built 24 years since, of an oolite, similar to that of Ketton ; in per- 
fect condition. St. Michaele new church :—built four years since. No ap- 
pearance of decomposition. 

Wells.— The Cathedral :—west front (13th century), upper of tower 
(14th century); of shelly limestone, similar to that of Douiting, generally 
decomposed, but not to any great extent. North flank (porch and transept, 
13th century ; the remainder of the 14th century), of similar stone, in good 
condition, except lower part of flank and west tower. The central tower (of 
the 14th century) in very good condition. South side of the cathedral gene- 
rally in good condition. Chapter-house (18th century, with additions af the 
15th century) :—the whole in good condition, excepting the west frost of 
the gateway, which is decomposed. Close gates (15th century) much decom- 
posed, but especially on the south and south-west, The cloisters (15th oen- 
tury) generally decomposed, particularly the mullions and tracery. 

Westminster abbey.—(18th century.) Built of several varieties of stone, 
similar to Gatton or Ryegate, which is much decomposed, and alao of Corn 
stone, which ia generally in bad condition ; a considerable portion of the es- 
terior, especially on the north side, has been restored at various perieds; 
nevertheless abundant symptoms of decay are apparent. The cloistere, bull! 
of several kinds of stone, are in a very mouldering oondition, except wher 
they have been recently restored with Bath and Portland stones. The wes 
towers, erected in the beginning of the 18th century, with a shelly variety oí 
Portland oolite, exhibit scarcely any appearance of decay. Henry tbe /th's 
chapel, restored about 20 years since with Combe Down Bath stone, ï 
already in a state of decomposition. 

Windrush okureh..—(15th century.) Of an oolite from the immedis: 
vicinity; in excellent condition. A Norman door oa the north side, enriched 
with the birds-beak and other characteristic ornaments, is ia parae coed- 
tion. Tombstones in the churchyard very highly enriched, bearing the 
dates of 1681 and 1690, apparently of Windrush stone, are in perfect œndi- 
tion. 

Wyke-church, Dorsetshire.—(15th century.) Of oolite similar ta Portasd; 
the whole in good comdition, except the mullions, tracery, and dressings of 
doors and windows, which are constructed of a soft material, and are ell de- 
composed. On the south side, the ashlar is in part covered with rongh cest. 
The entire building is thickly covered with lichens. ; 


MAGNESIAN LIMESTONE BUILDINGS. 


Beverley, Yorkshire.—The Minster (12th, 13th, and 14th centuries), d 
magnesian limestone from Bramham Moor, snd an oolite from Newbold; tht 
former, which is used in the west tower, central tower, and more ences 

arts the minster, generally in good condition, but in other petu of the 
Wilding the game material Ld decomposed, The Newbeld nane, chiriy m- 
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on the east aide, is altogether in 2 bed condition. Some of the pin- 
nacles are of Oultoa sandstone, and are in bad condition. The building is 
partly covered with lichens. St. Mary's church (14th century), now in course 
of restoration, of magnesian limestone and oolite, supposed to be from Bram- 
bam Moor and Newbold respectively. The ancient parts are in a very 
crumbling state, even to the obliteration of many of the mouldings and en- 
richments. 

Bolsover castle, Derbyshire.—(Temp. 1629.) Mostly in ruins; of magne- 
sian limestone of several varieties, and of a calcareous fine-grained sandstone. 
The dressings, which are generally of sandstone, rre much decomposed; in 
some instances to the entire obliteration of the mouldings and other decora- 
tions, and to the destruction of the form of the columns, rustications, &c. 
Most of the string courses, 2 portion of the window dressings, and the ashlar, 
which ere of magnesian limestone, are generally in excellent condition. 


Bolsover church, Derbyshire.—(15th century.) Of a magnesio-calciferous 
sandstone, more or less in a decomposed state throughout. 


Chepstow castle, Monmouthshire.—(11th and 12th centuries, with additions 
of the 14th century.) Of mountain limestone and old red sandstone. The 
former in good condition ; the latter decomposed. Dressings of door, win- 
dow, archway, and quoins are for the most part of magnesian limestone, and 
in perfect condition. The remainder is of red sandstone, and is generally 
much decomposed. Chapel (of the 12th century) :—mouldings and carvings 
of windows, &c., which are of magnesian limestone, in perfect condition. 


Doncaster (old) church.—({15th century.) Gf an inferior magnesian lime- 
stone, generally much decomposed, more especially in the tower and on the 
south and west sides; now under general and extensive repair. 

Hemingborough church, Yorkshire.—(15th contury.) Of a white crystalline 
magnesian limestone. The entirc building is in a perfect state, even the spire, 
where no traces of decay are apparent. 


Howden church, Yorkshire,—(19th century} Partly of magnesian lime- 
stone, of a decp yellow colour, and partly of a coarse siliceous grit, of a fer- 
rugioous colour. Dressings and cnriclnnente, and the central tower, are of 
the former stone, generally decomposed; particularly a* the top of the tower. 
The other parts of the edifice built of the grit are very much decomposed. 


Heddlestone~hall, Yorkshire. —( 15th century.)—Of semi-crystalline magne- 
sian bmestone from the neighbouring quarry. In excellent condition, even to 
the entire preservation of the mouldings of the chapel window in the south- 
west front. The outer gate piers in the fence wall, also of magnesian lime- 
stone, very much decomposed. 

Knaresborough castle, Yorkshire.—(12th century.) Magnesian limestone, 
carious in part; generally in very good condition, except on the south and 
south-west portions of the circular turrets, where the surface is much decom- 
posed. The mouldings gencrafly are in a perfect state. The joints of thc 
masonry, which is executed with the greatest care, are remarkably close. The 
stone of the keep, which is ofa decp brown colour, and much resembles 
sandstone, is in good condition, especially on the south-west side. 


Koningsborough castle, Yorkshire.—(Norman.) Coarse-grained and semi- 
crystalline magnesian limestone from the hill eastward of the castle; in per- 
fect condition. The masonry is executed with great care, the joints very 
close, but the mortar within them has disappeared. 


Ripon.——Cathedral.—Lower part, east end, S. E, angle, (Norman), of coarse 
aandstone from the vicinity ; in good condition. The west front, the transcpts, 
and tower, (of the 12th and 13th centuries,) of coarse sandstone of the vici- 
nity, in fair condition. The mouldings, although generally decomposed, are 
mot effaced. The dogs-teeth ornament in moat parts nearly perfect. The 
aisles of the neve, the clcristory, aud the choir, (of the 14th end 15th cen- 
turies,) of coarse sandstone and ian limestonc intermixed, not in good 
comdition. The latter stone on tbe south side often in fair condition. The 
lower parts of the building generally, particularly the west fronts, which are 
of coarse sandstone, are much decomposed. dn obelisk in (he market-place 
(1381), of coarse sandstone, is much decomposed, and in laminations parallel 
to the exposed faces. 

Robin Hood'e well, Yorkshire —{1740.) A rusticated building, of magne- 
sian limestone, in perfect condition. 

Roehe abbey, Yorkshire —{12th century.) Inconsiderable remains; of 
semi-crystalline m ian limestone from the neighbouring quarry, generally 
in fair condition ; the mouldings and decorated portions are perfect. Gate 
house (of 12th century), generally decomposed, with the cxception of the 
dressings and mouldings, which are perfect. 


Selby church, Yorkshire.—(Nave and lower part of the tower of the 11th 
century ; the west front aad aisles of the 12th century ; aud the choir, with 
ite aisles, of the 14th century.) The Norman portion of the building, which 
b» of grey magnetian limestone, is in excellent condition, particularly the lower 
pert. The early English portions of the building are also of magucaian lime- 
stone, and in a partially decomposed state. The iater portions of the building, 
which are too of magnesian limestone, are much decomposed and blackened. 

Southwell church, Nottinghamshire—(Of the 10th century.) Of magne- 
sian limestone similar to t-at of Bolsover Moor, in perfect condition. The 
morddings and enrichments of the doorway appear as perfect as if just com- 
pleted. The ehoir, which is of the 12th century, and built of a stone similar 
to that of Mausfield, is generally in good condition, 


Spofforth castle, Yorkshire.—(14th century.) Of coarse red sandstone, 
generally much decomposed. The dressings of the windows and doors, of a 
semi-crystaliue magucsian limestone, are in a perfect state, the mouldings 
and enrichments being exquisitcly sharp and beautiful. 

Studley park, Yorkshire.—Bauqueting house, about 100 years old, of yel- 
lowish magnesian limestone, in perfect condition. 

Thorpe Arch Village.—The houses generally of this village are built of 
maguesian limestone from the vicinity; they are in excellent condition, and 
of a very pleasing colour. 

Thorpe Salvin, near Worksop.—Manor-house (15th century), in ruins; ofa 
silicifcrous magnesian limestone and a sandstone; in unequal condition; the 
quoius and dressings are generally in a perfect state. Parish church )15th 
century), also of siliciferous variety of magnesian limestone and a sandstone ; 
in unequal but generally fair condition. A Norman doorway under the porch 
is well preserved. 

Tickhall church, Yorkshire.—(15th century.) Of inagnesian limestone, in 
excellent condition. The lower part of the tower (of the 12th century) also 
in fair condition. 

York.—Ancient buildings.—Cathedral (transepts 13th century; tower, 
nave, &c., 14th century):—of magnesian limestone from Jackdaw Craig. 
West end aud towers restored 30 years since; they are in fair condition gene- 
rally, but some of the enriched gables and other decoratious are obliterated. 
The transepts are in many places much decomposed, especially in the mould. 
ings and enrichments. The central tower is generally in good condition, hut 
several of the enriched parts are decomposed. St. Mary's abbey (12th cen- 
tury):—of magnesian limestone. West front of the church generally much 
decomposed ; the north flank in better condition, but in parts much decom- 
posed. The gateway, which is of Norman origin, is in fair condition. Roman 
Mullangular tower :—built of small stones; such as are of magnesian liwe- 
stone are in good condition. St. Denix's church:—Norman doorway, of 
magnesian limestone ; south aspect highly euriched with zig-zag and other 
ornaments ; the columus are gonc; the parts which remain are in good con- 
dition. S£. Margaret's church (15th century) :—of magnesian limestone ; 
east front much exposed, and in good condition. The porch is of Norman 
date, and has been reconstructed ; four bands of enrichment in the head in 
tolerably fair condition, but many stones, particularly those of a deep yellow 
brown colour, are much decomposed. The other churches of York (which 
are of the 14th and 15th centuries) are built of wagnesian limestone, aud aie 
generally in an extremely decomposed state, in many instauces all architec- 
tural detail is obliterated. 

Modern buildings.— The museum :—of Wackness sandstone, built nine years 
since, much decomposed wherever it is subject to the alternation of wet and 
dry, as at the bottom of the columns of the portico, plinth, &c. Zhe castle 
(recently erected) :—the plinth of the boundary wall (which is of Bramley 
Fall sandstone) already exhibits traces of decomposition. York Savings Bank : 
—Iluddersfield stone (?), in good condition. 

Worksop church.—(Vrincipally of the 13th century.) Of a siliciferous 
variety of magnesian limestone, and of a sandstone; in very unequal condi- 
tion; some parts are very much decomposed while others are in a perfect 
state. 

(Signed) CuanLEs Barry. 
H. T. De La Bzcuk. 
WiLLIAM SMITH. 
CnaRLxs Il. Smitu. 


DESCRIPTION or THE GALVANIC TELEGRAPH AT THE GREAT WESTERN 
Rairtway.—Thce space occupied hy the case containing the machinery (which 
simply stands upon a table, and can be removed at plcasure to any part of 
the room), is little more than that required for a gentleman’s hat-box. The 
telegraph is worked hy merely pressing small brass keys (similar to those on 
a keyed bugle), which, acting, by means of galvanic power, upon various 
hands placed upon a dial-plate at the other end of the telegraphic line, as 
far as now opened, point not only to each letter of the alphabct, as cach hey 
may be struck or pressed, but the numcricals are indicated by the same 
means, as well as the various points, from a comma to a colon, with notes of 
admiration and interjection. There is likewise a cross (X) upon the dial, 
which indicates that when this key is struck, a mistake has been made in 
some part of the sentence telegraphed, and that an “erasure ” is intended. 
A question—such, for instance, as the following, “Mow many passengers 
started from Drayton by the 10 o'clock train ? "—Aand the answer, could be 
transmitted from the terminus to Drayton aud back in less than two minutes. 
This was proved on Saturday. This mode of communication is only com- 
pleted as far as the West Drayton station, which is about 135 miles from 
Paddington. There are wires (as may be imagined) communicating with each 
end, thus far completed, passing through a hollow iron tube, uot more than 
an inch and à half in diameter, wluch is fined about six inches above the 
ground, running parallel with the railway, and about two or türee feet distant 
from it. It is the intention of the Great Western Railway Company to carry 
the tube along the line as fast as completion of the rails tabes place, aud vd- 
timately throughout the whole distance to Bristol. The machinery and the 
mode of working it are so exceedingly simple that a child who could real 
would, after an hour or two's instruction, be enabled efficiently to transmit 
and receive information. Odverver, 
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. THE RIVER CLYDE. 


Ertracts from a General Report on a part of ihe River Clyde, between Ja- 
maica-street Bridge and the Glasgow Water-works. By WiLLiam BALD, 
F.R.S.E., M.R.I.A., &c. Civil Engineer. 


* * The first great step to improve and extend the trade 
of Glasgow, is to increase the width and depth of the river Clyde, and to 
render it safe in every part of its navigation ; secondly, to give sufficient room 
and full protection to all ships frequenting the harbour or port of the city. 
But, to attain the first of these important objects, it is necessary to observe, 
that to preserve depth in river channels by artificial means, is attended with 
a constant and a considerable expense; but, if natural means can be called 
into action to secure depth, and also width, or even partly to assist in doing 
so, it would be extremely desirable, and is the first thing whicb should occupy 
the attention of the engineer in the improvement of a tidal river channel. If 
increased width be contemplated for any river, beyond the limits which 
nature has assigned to it, for the discharge of its land-flood waters, it will 
decrease in depth what has been given to it in width; and, on the other 
haud, if the natural breadth of a river be narrowed, it will acquire in depth, 
what has been taken from it in width; taking into account the nature of the 
soil at the bottom, and on the sides of the river, and the velocity of the water 
current. 

Reflecting on these fundamental principles, and looking at the river Clyde, 
and the great necessity there exists of giving it increased breadth for the 
purposes of navigation, the first consideration should he, to preserve the 
depth where increased width is proposed to be given to it, by the immediate 
removal of every kind of obstacle which in any manner interferes with the 
free tidal flow of the sea-water upwards, by deepening and widening the 
channel of entrance, clearing away all banks, shoals, and obstructions, so that 
the sea-tide flood may ascend freely upwards, to the greatest extent that it 
can possibly reach. 

It is manifest, that any plan that shall increase the volume of water into 
the upper reaches of the Clyde above the city of Glasgow, will be attended 
with the most beneficial results. The tide water in the Harbour will be in- 
creased ; the time of high water will be more early, thereby enabling ships 
outward and inward bound to reach the port sooner, and depart from it 
earlier, The velocity of the tide of flood and ebb would be increased, not 
only through tbe arbour, but also through the whole navigable channel of 
the Clyde ; and even for some distance this scouring power would be felt 
above Hutcheson's Bridge, by which the whole impurities of the sewerage of 
the city would be washed away downwards by the ebbing tidal current, and 
which would render Glasgow more healthy, and the water in the Harbour 
more pure. 

By the removal of the weir at the New Bridge, the Clyde could be deep- 
ened upwards in such a manner as to allow a volume of water each tide to 
ascend the Clyde towards Dalmarnock Ford, of about 13,200,000 cuhie feet, 
equal to 367,242 tons. 


(6,232 x 13,200,000 — 82,262,400 gallons, or 
13,200,000 x 62.5 
—— 320 = 368,303 tons.) 

The removal of the weir would give a volume of water each tide, into the 
upper reaches of the Clyde, to the end of the tidal flow above the Glasgow 
works, of 20,400,000 cubic feet of water, equal to 567,557 tons. 

(6,232 x 20,400,000 — 127,132,800 gallons, or 


20,400,000 x 62:5 
2,240 569,196 tons.) 

This is nearly equal to a river line of four miles long, four feet deep, and 
two hundred and forty-two feet wide. This immense volume of water as- 
cending and descending each tide, would eminently tend to carry away all 
impurities which are discharged into the Clyde at Glasgow; indccd, the 
effects of this scouring power would be felt towards the lower extremities of 
the river Clyde, as far as the banks opposite Port-Glasgow and Greenock. 

The removal of the weir would at once open an extent of river, between 
the New Bridge and IHutcheson's Bridge, of nearly twenty-three acres, equal 
in extent to the whole of the lower Harbour; and a deepening of three or 
four feet would enable al! the smaller craft in the lower Harbour to ascend 
into the very centre of the city, which would be a great relief to the lower 
Port, where the large ships lie. But this upper Iarbour of twenty-three 
acres is quite capable of being so improved, that ships of the largest class 
might lie in it, and Glasgow would then indeed have the aspect of a great 
maritime port. To those who have visited some of the continental harbours 
and cities—such, for example, as Amsterdam and Rotterdam— nothing can 
appear more natural, and simple than to convert the whole of the Clyde, 
between the New Bridge and Hutcheson’s Bridge, into a large floating har- 
bour. Its position in the very middle of the city, would confer many advan- 
tages on the merchant and trader. 

Tn the first instance, the weir might be lowered about three feet; the bed 
of the river between the New and the Old Bridge deepened three feet, and 
hetween that bridge and the City Wharf deepened only two fect. I am of 
opinion, that this extent of deepening will not endanger the Old Bridge at 
Stockwell-street, if proper precaution be taken; and this first step would 
afford immediate relief to the lower Harbour, by affording ample room to all 
the smaller craft to berth themselves between the bridges. 

I am quite aware that none of the Acts of Parliament permit the river 


_ trustees to deepen any part of the Clyde above Stockwell-street Bridge; set, 


notwithstanding, if the river were deepened even so far up as that bridge, it 
would be a most important advantage. .The space between the New Bridge 
and the Old is about fifteen hundred feet long, by nearly four hundred feet 
wide, being an ares of more than thirteen acres; it would therefore afford 
immense accommodation to the smaller vessels frequenting the Port of 
Glasgow. 

It is really to be regretted that so magnificent a harbour improvement 
should be sealed up, and prevented from being carried into execution, on 
account of the existence of the weir at the New Bridge. I am aware that it 
has been, and continues to be, a source of very deep regret to that active and 
commercial intelligence, which so pre-eminently distinguishes the inhabitants 
of this great city, to have seen, for so long a period, a space so large bring 
wholly unoccupied, and which might be so easily and so cheaply converted 
into a most useful harbour; while, on the other hand, the lower Port is so 
crowded with vessels, that hardly a berth can be procured, nor even the.neces- 
sary repairs made to parts of the quay walls without seriously inconvenienc- 
ing the shipping: and all this has arisen about the lowering of the weir, 
which the Glasgow Water Company object to, as being injurious to their 
interest. On this important point I shall now proceed to offer a few obser- 
vations. 

The principal objection offered to the removal of the weir at the Glasgow 
New Bridge, has been made hy the Glasgow Water Company. They state 
that it would lower the level of their present supply. Now, looking at the 
Glasgow Water-works, and the numerous public interests connected with 
them, both industrial and manufacturing, looking at the immense steam- 
power employed in the Water-works, amounting to no less, when completed, 
than 682 horse power ; and again, at the vast capital which has been invested 
in those works, it really, on public grounds, becomes a question of the great- 
est importance, in deepening the river Clyde, and improving and enlarging 
the port of the city of Glasgow, to preserve these Water-works from sustain- 
ing any injury, either in lowering the existing level of the water in the Clyde, 
or deteriorating the quality of the water which affords the supply. On this 
most important subject, we fortunately have on record the evidence of the 
late Mr. Thomas Telford, and we have also the very clear and very able eri- 
dence of Mr. James Jardine, engineer to thc Edinburgh Water-works ; both 
of these gentlemen mention distinctly, that if the bottom of the ford at Dal- 
marnock Bridge he secured, so that its present level remain undisturbed, the 
weir may then be taken away at the Glasgow Bridge, and the Clyde deepened 
hetween Dalmarnock Ford ,and that bridge for ahout six feet, without, in 
their opinion, doing any injury to the Glasgow Water-works. But be it 
understood, that the work which they recommended, was not to rise above 
the level of the present bed of the Clyde at Dalmarnock Ford; for Mr. Tel- 
ford says in his evidence, that when the bed of the river would be 
* a stranger would be unconscious of any such operation having been per- 
formed there,” because uo weir would be seen traversing the Clyde. Nume- 
rous interests would, I fear, offer many serious objections to the erection gf 
a weir rising even a few inches above the bed of the Clyde at Dalmarnock 
Ford. 

Attentively reflecting on the evidence of Mr. Telford and Mr. Jardine. 
regarding the Glasgow Water-works, and considering that the Ford of Dal- 
marnock is at present nearly eighteen inches above the level of the Clyde, 
where the present supply is taken for the Cranstonhill Water-works, I thiek 
it possible to obtain a supply of water from the level of the river at Dalmar- 
nock, without raising its level by the construction of any weirs rising above 
the present bed of the Clyde at that point, by simply securing the existing 
level of the river waters at the Ford. For I frankly avow, that I am decidedly 
opposed to the erection of any weirs across the bed of the Clyde. It would 
perhaps even be inuch better to carry a sufficient quantity of water from 8 
still higher level of the Clyde, to supply the Water-works, than in any manner 
to interfere with the river channel, by the erection of engineering works 
which would obstruct the free passage of the land and tide waters, and pre- 
vent the navigation from being improved hereafter in the higher reaches; 
and also to enlarge and extend those natural tidal flows or scouring powers, 
which would act so beneficially, not only in cleansing all deposition caused 
by the city sewers, but would also be of great benefit to the Harbour in 
keeping it clear, as well as the whole channel bed of the river downwards 
I ain unable to find language to express all my thoughts on the great valer 
which I attach to this upper scouring power, and on the necessity which 
exists that no part of the bed of the river shall ever be encumbered either 
with weirs, dykes, or locks, where it may be possible for the tidal rise to 
reach, or to which it at present extends. 

Looking at the triumphant success with which the open tidal estuaries af 
rivers have been navigated since the application of steam power to maritime 
purposes, looking at the improvements which are being made in so many 
rivers, not only in Great Britain and Ireland, but also on the New and the 
Old Continents, to facilitate and extend the progress of this power into the 
most remote corners where the tide flows, and the extension of this power, 
which so peculiarly characterises and adorns the Clyde—the cradle of stear 
navigation—its further extension into the highest tidal reaches of the Cisdr. 
at once claims and demands the deepest attention of those intrusted with the 
direction and improvement of the river and the poit of this great city. Be- 
flecting on the events of the last tweuty-five years, in the improvement of 
lower Clyde, who can tell to what an extent the improvement of the 
Teaches of the river may not be carried? 

^ | 
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In offering these few and limited observations on a small part of the apper 
Clyde, I regret exceedingly that it has not been in my power at present to 
bring under review the improvement of the lower water-basin of the Clyde, 
from the Jamaica-street Bridge to Port-Glasgow; the nature of the wide 
expanse of the tidal estuary, as well as the narrow parts; the cause of the 
formation of the sandbanks and shoals opposite Port-Glasgow and Greenock; 
the basin of the Leven, the Cart, and the Kelvin, and their infinence on the 
ship channel. And as regards the upper Clyde, I more particularly regret 
not beiug able to give the soundings, levels, nature of the bottom of the river, 
and the form of its bed, according to the various strata; thc limit of the high 
floods, and those of low water, during summer and winter; the mode of se- 
curiug the sides of the river when deepened; the area of the dry basin of 
the Clyde; the quantity of water falling within it in a year; the average 
daily quantity passing through it at the city of Glasgow; the quantity of 
alluvium held in suspension by its waters; the limit to which the sea-water 
resches, and ceases to be sensible to the taste; the mean hydraulic depth at 
numerous places. These are subjects highly instructive to the engineer in 
deviaing plans for the improvement of estuaries, rivers, and harbours situated 
within them. I hope I shall be able, at no distant period, to submit to the 
trustees a detailed report upon the dry and water basins of the Clyde. Those 
basins will be found the most interesting in Scotland, whether as regards 
their physical structure, the immense and almost inexhaustible mineral 
wealth which they contain, or their capability of improvement in the tidal 
navigation, combined with the probable connecting ramifications of railways. 
All those matters are intimately connected and blended with the rising com- 
mercial prosperity of the city of Glasgow, its port, and its river. 

I am obliged to bring under your consideration, the great and pressing 
necessity which exists of affording immediate accommodation to a large class 
of steamers, built or now building, and which may require to be furnished 
with engines. My feeling on this subject is so great, that I cannot refrain 
from hoping, that this branch of mechanical industry will receive at the 
hands of the river trustees, all that protection to which it is so justly entitled, 
forming, as it does, a branch of national industry, not only highly creditable 
to Scotland and to the genius of her people, but which employs thousands of 
her mechanics—diffusing wealth among numerons classes, and calling into 
full activity that peculiar mechanical and inventive power, which has ex- 
tended the fame of this land and its inhabitants through the most remote 
and distant regions of the earth. 

This accommodation for steamers of the largest class ought, as soon as 
possible, to be afforded, although it should only consist of a simple exca- 
vation on the side of the earthen bank of the Clyde, bordered with a small 
cheap wharf, constructed of home-grown timber; and this might be done 
below the present quay walls, without interferiug with the present shipping 
accommodation, situated at the lower reaches at the entrance to the IIarbour. 


Winuram BALD. 
Glasgow, 30th July, 1839. 


ON RAILWAY CONSTANTS, 
By Dn. Larpner, L.L.D. 

Abstract of a Paper “ On Railway Constants, and Resistance of Air to 
Railway Trains,” read at the last Sessions of the British Association held 
at Birmingham, for which we are indebted tu the able reports of the 
“ Atheneum.” 


At the Liverpool meeting of the Association, in the autumn of 1837, an 
inquiry was undertaken by Dr. Lardner, in connexion with some other mem- 
bers of the Association, with a view to determine the mean numerical value 
of what were callcd Railway Constants by analogy to similar numerical 
quantities in other branches of science and art. Constants is a technical 
name given to certain quantities, more especially in astronomical aud phy- 
sical science, which enter largely into general calculations. As an example 
of these, may be mentioned, the height through which a body falls in a 
second of time; the length of a seconds pendulum; the ratio of the circum- 
ference of a circle to its diameter, and so on. A project of a magnificent 
kind was formerly suggested by Mr. Babbage, for the determination of the 
mean numerical values of the ‘ Constants of Nature and Art.” Among 
these quantities which enter railway calculations, that which is of the greatest 
practical importance is, the number by which is expressed the proportion 
which the tractive power, necessary to move loads on a railway, bears to 
the weight of the loads it moves. The great importance of this will be 
readily perceived, if it be considered that such is in fact in a great degree 
the ratio of the cost to the work done. Accordingly, the first point to 
which this inquiry was directed was, the solution of that problem. 

The resistance opposed by a railway train, to the power which draws it, 
arises from several causes; Ist, the friction or attrition of the axles of the 
wheels in their bearings; 2nd, the rolling friction of the tires of the wheels 
upon tbe rails; 3rd, the resistance of the air to the train moving through 
it. These are all the causes which produce resistance in the train moved. 
But independently of these, there are resistances peculiar to the engine, 
arising from the friction, or attrition of the various parts of tlie machinery 
which are in motion, and which suffer a pressure or strain, depending on 
the resistance of the load drawn; also the re-action of the stcam, escaping 
from the blast pipe on the other side of the piston, and other similar causes. 
-à Que to simplify the inquiry in the first instance, the resistance of the engiue 
l 


was put aside, and tbe investigation was directed exclusively to the resist- 
ance of the train. Various methods presented themselves for testing this. 
The most direct method was the application of an instrument called a dyna- 
mometer in front of the train, by which the train could be drawn, and which 
would afford a direct measure of the force with which it was so drawn. 
This method, however, was subject to several objections. It was found 
that the surface of rails, commonly regarded as level, were really subject to 
variations of inclination through small distances, which produced upon the 
dynainometer sudden jerks, which caused its index to play between such 
extreme limits as to render it impossible to arrive at any uscful mean of 
its indications. Besides this, if such an instrument were used to estimate 
the resistance of a train, moving with any considerable speed, it must neccs- 
sarily be placed between the engine and the train, and would therefore show 
only a modified effect of the atmospheric resistance ; inasmuch as the engine 
would have already encountered and removed a portion of that resistance 
before the instrument could be affected by it. Numerous experiments were 
nevertheless made with such instruments, and it was not abandoned until 
its failure was rendered practically manifest. Another method occurred to 
Dr. Lardner for determining that portion of the resistance which is due to 
friction, by attaching to an engine such a load as the engine is capable of 
moving, at a slow uniform velocity, up a given inclined plane, and then 
taking the same load to a inore steep iuclined plane, and detaching from it 
as many waggons as would enable it to move up the steeper inclined planc 
at the same slow speed as that at which it moved up the less stcep inclined 
plane. Under these circumstances it might be safely assumed, that the 
absolute resistance te the engine would be in both cases the same, and the 
difference of the gravity of the two inclined planes would, in such a case, 
by the aid of mathematical principles, and by formule, which Dr. Lardner 
constructed, give the resistance due to the waggons detached in passing from 
the less to the more steep inclined plane. This method would be attended 
with the advantage of giving a result, in a great degree, free from the atmo- 
spheric resistance, and therefore would furnish a near approximation to the 
value of the friction, properly so called. As the motion would be slow, and 
& part of the train would be in front of tlie waggons detached, the atmo- 
spheric resistance would necessarily have but a very slight effect. As no 
opportunity, however, presented itself of executing experiments upon this 
principle, he did not occupy the time of the Section in enlarging upon it. 

After much consideration, he arrived at the conclusion, that the method 
of investigation which was calculated to give the most satisfactory results 
as to the resistance of railway trains was, by observing thcir motion down 
steep inclined planes. This method had been already practised, and its 
principles will be easily rendered intelligible. If a body be placed on a 
steep inclined plane and allowed to descend it by the force of its gravity, its 
motion down tbe inclined plane would be accelerated. If the causes of 
resistance affecting the body were uniform in their effect, and independent 
of the velocity, then the motion of the body down the inclined plane would 
be uniformly accelerated, just as a body falling freely and perpendicularly 
by gravity would, apart from the atmospheric resistance. By being uniformly 
accelerated, is meant this, that the increase of velocity which takes place 
every second of time is the same. Thus, whatever velocity is acquired by 
the body at the end of the Ist second, having descended from a state of 
rest, twice that velocity will be acquired at the end of the 2nd second, and 
thrice that velocity at the end of the 3rd second, and so on. It is evident, 
therefore, that a body, subject to such acceleration, would go on increasing 
its speed without any limitation. As the intensity of the force of gravity 
is exactly known, and as the effect produced in diminishing that intensity by 
a plane of given inclination is a matter of easy and exact calculation, nothing 
can be more certain than the computatiou of the motion which a body would 
have down an inclined plane if that body were suhject to no resistance. 
Now, if it be subject to resistance, the comparison of its actual and observed 
motion, with the motion which it would have, being subject to no resistance, 
computed, as just explained, ought to supply means of determining the 
amount of the resistance; but to do so it is necessary to know, to a certain 
extent, the law of the resistance which is in operation. 

The resistance arising from attrition.or friction, whether it be of surfaces 
rubbing one on another in the manner of a sledge, or rolling one on another 
as the tire of a wheel rolls upon a rail, or subject to the kind of attrition 
which takes place between the axle of a wheel and its bearings, have been 
all submitted to most elaborate and careful experimental inquiry; and the 
laws of tho resistances, arising from these, have been fully and clearly de- 
veloped. The question of friction was formerly investigated by Coulomb, 
Ximenes, Vince, and others; but recently a more extensive aud valuable 
series of experiments on the subject, than was ever before executed, has been 
made, under the order of the French government, by M. Morin, and their 
details made public. The results of these fully corroborate the laws which 
had already resulted from the inquiries of the philosophers who before ex- 
amined the subject, which laws are as follows :—1st, the resistance arising 
from friction, whether of rubbing or rolling. or that between the axle of a 
wheel and its bearings, are, when other things are the same, independent of 
the velocity; 2nd, other things being the same, these resistances are directly 
proportional to the amount of pressure ou the ruhbing surfaces, and inde- 
pendent of the magnitude of these surfaces. To these laws, taken within 
practical limits, there can scarcely be said to be an exccption. The extreme 
cases which become exceptional, having no application whatever to the 
present inquiry, it will not be nccessary to regard them. 
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The immediate consequence, from the friction being the same at all velo- 
cities, is, that it is a uniformly retarding force, that is to say, that it destrors 
in the moving body on which it acts equal velocities in equal times. This, 
if it destroy a certain amount of speed at the end of one second, it will 
destroy twice that at the end of two seconds, three times at the end of three 
seconds, aud so on. Now if a railway train, moving down a steep inclined 
plane, were subject to no other rcsistances than those arising from friction, 
it is evident that it would move down the plane with a uniformly accelerated 
motion, although that motion would be less accelerated than if it were sub- 
ject to no resistance. In other words, the kind of motion affecting it would 
be the same as if there was no resistance, the degree of motion alone being 
altered. It has been stated that, subject to no resistance, certain speeds 
wonld be gained by the train in one, two, three seconds. These speeds 
would be those due to the gravity of the plane. These speeds would, how- 
ever, now be diminished by the ainount of velocity destroyed by the friction; 
and as this latter would be increased in the same proportion as the speed 
imparted by gravity, the descending body would be'accelerated by a uniform 
force, equal to the difference between the acceleration of gravity and the 
retardation of friction. In a word, both of thesc being uniform and indc- 
pendent of the velocity, their difference, that is, the effective accelerating 
force, down the plane will be uniform and independent of the velocity. 

Such was the reasoning on which was based all former investigations of 
the resistance of railway trains, by observing their motions down inclined 
planes. The acceleration due to gravity was calculated; the actual accele- 
ration moving down the plane was observed, and the difference was supposed 
to give the retarding force due to the resistance. It is evident that by such 
a mode of proceeding, the effect of the atmosphere, or of any other cause 
which produced a retardation increasing with the speed, was cither neglected, 
or was considered to be of such trifling amount, compared with the resistance 
due to friction, that it might be regarded as involved in the estimate of 
resistance thus obtained with sufficient accuracy for practical purposes. Such, 
indeed, was thc impression on Dr. Lardner's own mind when he commenced 
this investigation, and he accordingly proceeded on the samc principles as 
those adopted by other inquirers, except that in the formula he included the 
effect of the gyration of the wheels, which was neglected in the calculations 
of M. de Pambour, and which omission entailed an error upon hisresults. 

With a view to determine the actual acceleration of a train down an 
inclined plane, the Whiston and Sutton inclined plains on the Liverpool and 
Manchester Railway, and a series of inclines on the Grand Junction Railway, 
extending from Madeley for several miles towards Crewe, werc selected. This 
figure represents the inclined planes on the Liverpool and Manchester Rail- 


Level. 


1) miles. 2 miles. 13 miles. 
way. The summit level which lies between them is about two miles in 
length; the Whiston inclined plane descends towards Liverpool, falling at 
the rate of 1 in 96 for about a mile and a half, and is succeeded by an in- 
clination which rises at the ratc of 1 in 936 for a considerable distance. 

The Sutton inclined plane falls, towards Manchester at the rate of 1 in 89 
for about a mile and a half, and is succeeded by a portion of the line nearly 
level, for a considerable distance towards Manchester. 

The first plane on the Grand Junction line descended from the Madeley 
summit towards Crewe, falling at the rate of 1 in 177 for a distance of three 
miles and a quarter ; this is succeeded by another which falls at the rate of 1 
jn 265 for a distance of rather more than three miles, which is succeeded by 
another falling 1 in 330 for a distance of nearly a mile aud a balf. This last 
is succeeded by a level, which continues for several miles. These planes are 
represented iu the following diagram. 


Level. 


abs sis 


mot MÀ pee 


HE 
dl 
H 


3m.20chns.90links. ^ 3m.3chns. ;2]inks. Im. 31c. 311. 
, The Whiston aud Sutton inclined planes on the Liverpool and Manchester 
line, are straight throughout nearly their whole length. The Madeley in- 
clines, represented in the diagrau, are, in some places, curved with a radius 
of a mile, turning alternately to the right and to the left; but considerable 
portions of them are straight. A stake, marked 0, was placed at the summit 
of each inclined plane, and tbe length of the plane descending was divided 
out by stakes marked successively, 1, 2, 3, &c., into spaces of one hundred 
yards. Watches, by which a second could be without difficulty bisected, 
were provided, and the moment of passing the successive stakes was ob- 
served to within, at the most, half a second of the truth. Every care was 
taken to confer the last degree of accuracy upon these observations; one 


person was employed to call out the moment of passing each stake; another, 
supplied with a watch, declared the time, and the third took it down; and 
in many cases these were checked by having two sets of observers. 

A few experiments conducted in this manner soon made it reanifest that 
the motion down an inclined plane was not, as has been hitherto supposed, 
uniformly accelerated. It was found, for example, that the increase of 
speed in each successive interval of time was not the same, but was cou- 
tinually less as the motion increased. In other words, the degree of ac- 
celeration was gradually diminished. Now this was an effect evidently indi. 
cating an increase of the resistance with the increase of speed, and naturally 
suggested the idea that the atmosphere must have had a more consideralle 
effect than had been supposed. The mathematical formule, commonly used 
for the determination of resistance, are founded, as has bcen already stated, 
on the supposition that the resistance is independent of the speed. These 
formula were now applied to the motion of the train down the inclined 
plenes for short distances, measured from the points at which the trains 
were respectively started, so that within the rauge of their application the 
train migbt acquire but very little speed, and therefore that the result might 
be only slightly affected by the atmosphere. The results of such calculations, 
applied to the motion of the train for 100, 200, or 300 yards, were found 
to give a resistance, amounting to from the 400th to the 450th of the load 
This was not half the amount of the common estimate of the resistance to 
railway trains, which was about the 250th part of the load, that resistance 
having heen assumed to be the same at all speeds. It occurred to Dr. Lard- 
ner now to attempt an approximation at the resistance by another process, 
as follows :—trains were brought to a level and straight line of railway, aud, 
being driven by an engine until they attained a specd of 30 to 35 miles an 
hour, they were dismissed, and allowed to run until, being gradually re- 
tarded they were brought to rest. The line being staked out as before the 
moments of passing, the successive stakes were observed, and the rate at 
which the train was retarded by the resisting forces was observed, for each 
100 yards over which it moved; a calculation was madc of the amount of 
resistance hy the usual formule, founded on the supposition that the resist- 
ance is independent of the speed; but these calculations being confined to 
the first 100, 200, or 300 yards, might be considered as giving a fair ap- 
proximation, since the change of velocity throughout that distance was not 
very considerable. The result of such observations indicated a resistance 
amounting to from a ninetieth to a hundredth of the load. It will he 
observed that in these last cases the velocity of the train, at which the re- 
sistance was computed, was very considerable, while, in the former cases, 
taking the initial motion down an inclined plane, it was very small. The 
inference, of course, which followed, supposing such calculations to give 
correct results, was, that the actual resistance at high speeds was many 
times more than when the motion is slow. Since, however, these methods 
of calculation could he regarded as only approximative, and were, in fact, 
based on principles which were only true on the supposition that the re- 
sistance was independent of the velocity, which supposition was contradicted 
by the results of the calculations themeelves, it was considered necessary to 
resort to some other and more correct method of determining the resistance. 

If it be admitted that the atmosphere produces any considerable resist- 
ance, since that resistance must increase in a very high ratio with the speed, 
it would follow, that if an inclined plane of sufficient length could be ob- 
tained, the motion of a train would continue to be accelerated until it would 
obtain a velocity which would produce a resistance from the eir, such o. 
combined with friction, would be equal to the gravitation down the plene. 
When such a velocity should be attained, the moving force down the plane, 
being equal to thc resisting force, no further acceleration would take place. 
As it was thought, however, that the inclincd planes, which were accessible, 
might not be of sufficient length to produce this effect with such trains 8s 
it was possible at that time to obtain for experiments, it occurred to Dr. 
Lardner that the end would be equally attained by starting the train from 
the top of the inclined plane at a considerable speed; that thus, tbe ac 
celeration it would receive while descending being added to its initial speed, 
might be expected to give that velocity, at some point of the descent which 
would be attended by a resistance equal to the gravitation of the train down 
the plane; at which point, therefore, acceleration might be expected to 
cease, and a uniform motion to be maintained to thc bottom of tbe plane. 

The first experiments tried with this view were completely successful, 
the result obtained was in exact accordance with what had been anticipated. 
On the summit level of the Liverpool and Manchester Railway, marked iz 
the diagram No. 1, a train of four carriages was placed, and was drawn ^ 
an engine to the top of the Whiston plane (gu), from whence it was started 
at a considerable speed. Its motion was accelerated for a short distance, 
but soon became pertectly uniform; and it descended through the greater 
part of the plane at the uniform velocity of 31.2 miles au hour. This er- 
periment was again repeated with the same coaches, increasing the logi. 
As was expected from the gravitation of the increased load, a greater velocity 
was now obtained; but still a uniform velocity resulted, and the train de- 
scended the plane with the most perfectly uniform motion, at 33.72 miles 
an hour. These experiments were tried repeatedly on the same day with 
the same results. A moderate wind blew down the plane, so that the iv- 
ference was, that this train, in a calm atmosphere, would have suffered & 
resistance greater than a ninety-sixth part of its weight, at the velocities 
above mentioned. This experiment, with a train of four coaches, was Te 
peated on the Sutton plane, and on the inclines near Madeley, represented 
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in the diagram; aud in every case a uniform velocity was obtained, —this 
velocity diminishing with the steepness of tlie place. 

When these first experiments became known, one of the objectious brought 
against them was., that a train of four coaches was so light, that a moderate 
atmospheric resistance would retard it; and that as, in the practical work- 
ing of railways, such trains were never used, the results obtained had no 
practical utility; and that with heavy trains, such as those actually used on 
railways, no such results would ensue. This objection, among others, was 
advanced in a Report published by Mr. Brunel, the engineer of the Great 
Western Railway. In order to meet this objection, trains of greater magni- 
tude were subsequently tried, and the same results ensued—a uniform 
velocity being attained in every case in which the train could be started 
from the top of the plane with a sufficiently high speed. In the following 
Table I, is exhibited the inean results of a vast number of experiments tried 
m trains of four, six, and eight coaches. In the third column, the letter 

generally the state of the wind—F fair, A adverse, C moderately 
cili, and CC a dead calm; the fourth column gives the gradient down 
which the motion took lace ; and in the last column is expressed, in miles 
per hour, the uniform velocities which the train attained, and which it pre- 
served through a length of the plaue sufficiently considerable to show that 
it would not have received any further iucrease. 


Table I. 
Number Uniform 
of Weight. Wind. | Gradient. velocity 
Coaches. ; attained. 
Tons. One in miles per hour. 
4 15.6 F 96 31.2 
4 18. F 96 33.72 
4 18. F 177 21.25 
4 20.5 F 177 22.9 
4 20.5 F 89 38.25 
4 20.2 F 265 19.13 
6 27.5 A 89 32.3 
6 | 27.5 F 89 37.5 
6 27.5 F 96 34.6 
6 27.5 A 96 27.8 
6 |! $4.5 C 89 35.3 
8 86.5 F 89 > 36.5 
8 40.75 F 177 26.15 
8 40.75 8 177 «M. 
8 40.75 CC 89 314 


The last experiment with a train of eight coaches, weighing nearly forty 
tons, shows that, in a dead calm, the resistance of thal train at 314 miles 
an hour amounted to the eighty-ninth part of ite weight ; whereas the com- 
mon estimate of the resistance of such a train at that speed has been hitherto 
about the 250th part of ite weight! This fact alone, were it unconnected 
with any otbers, would sufficiently illustrate the enormous extent of error 
which has prevailed hitherto in such estimations in railway practice. The 
third experiment with eight carriages was made with a side wind, the effect 
of which is abundantly manifested by the speed expressed in the last column. 
While the same train, moving with a fair wind down the Madeley plane, 
had a resistance equal to the 177th of its weight, at 26 miles an hour, its 
resistance with a side wind was of greater amount at 17.7 miles an hour, 
The relative effects of a fair and adverse wind, are likewise exhibited in the 
third and fourth experiments with six coaches, down the Whiston plane. 
The velocity, which gives a resistance equal to the 96th part of the load, 
was 344 miles an hour with a fair wind, and only 273 with an adverse 
wind 

When the first experiments indicating these results became public, various 
objections were urged against them by Mr. Brunel; and although it was 
not considered by Dr. Lardner, or by any of the other persons engaged in 
this inquiry, that such objections were entitled to any serious attention, yet 
it was thought advisable to make experiments which would show whether 
or not they had any foundation in truth. One of these objections was 
the following: that the circumstances under which such experiments were 
performed, were not really, though they were apparently, similar to those 
of an ordinary train in motion; that the carriages were here sent with the 
square end foremost, to meet and receive the full resistance due to their 
surface, which is totally different from the case in which the engine pre- 
cedes them. The engine in front, it was stated, would act as a sort of 
cut-air or bow, and thus destroy or diminish the resistance produced by the 
fiat front of the carriages moving foremost. In order to ascertain the full 
value of this objection, Dr. eus took an engine, * The Fury,’ with her 
tender, and obtgined two coaches, weighted so as to be nearly equal in 
weight to the engine and tender. The connecting rods and working-gear 
of the engine were detached from the driving whecls, so that the engine 
should be subject to no other friction save that which a coach is subject to. 
The Fury and its tender, and these two coaches, thus prepared, were placed 
saccessively at the summit of the Sutton plane, falling J, towards Manches- 
ter, and the Liverpool and Manchester Railway: and they were allowed to 


descend by gravity. The circumstances of their descent were found to be, 
in ali respects, alike, passing corresponding stakes at very nearly the same 
time, apd very nearly the same speed. The full particulars of this, and other 
experiments, will be published: but, in the meanwhile, the principal results 
of this experiment are exhibited in Table II:.— 


Table IT, 

Tine of Time of 
| Total | running | Greatest | descending 
| Weight. | distance totaldis-| speed, | the Sutton 

| run. , tance. plane 1-89. 
| | Tons. | Yards. , m. s. | m. perl. m. 8. 
Fury and Tender .., 11:39 4,710 | 11 37 ; 29: 4 29 
Two Coaches ....| 11:333 4577 ; 11 40 | 2812 4 24 


| 
| Difference .. .... -06 33 | 0 0 38 


It appears, therefore, that the difference in the whole distance run by the 
coaches, and by the engine and tender, amounted to only 133 yards, in & 
distance little short of three miles; and that there was only three seconds 
difference in the time. The maximum speed attained was nearly the same ; 
and the time of descending the inclined plane only differed hy five seconds. 
This difference, such as it was, was in favour of the coaches with thcir flat 
front. In fact, the differences of the numbers in tlie successive columns of 
the above table, are only such as would take place in the same experiment 
tried twice successively with the same coaches. 

As a second test, the engine and tender was now placed in front of four 
coaches, so as to form a regular train, and it was allowed to descend the 
plane in the same manner, The engine and tender was then removed, and 
replaced by two coaches of equal weight, and the train of six coaches was 
then allowed to descend the plane in the same way. The result of the ex- 
periment is exhibited in Table III, 


Table III. 


Time of Time of 
Total | runniug | Greatest | descending 
Weight. | distance. | total dis-| velocity. Sutton 
tance. plane 1-89. 
Tons. | Yards. | m. s.|m.perh.| m 8." 
‘Fury, Tender and h per : N 
Tour coaches 2745 | 5,068 | 12 9 30:5 4 33 
Six coaches ......; 27°45 4,850 | 10 48 3l: 4 28 
Difference ...... 


| 218 | 1 2 0 5 


It is needless to enlarge upon these results. The plain and inevitable in- 
ference is, and that inference would be further corroborated by what he had 
still to explain,—tliat the form of the front, whether flat or sharp, has no 
observable effect on the resistance; and that whether tbe engine and tender 
be in front, or two carriages of the same weight as the engine and tender, the 
motion of the train, and the resistance to its motion, will be exactly the same. 

The form of a boat, or beak, having been given to some of the engines 
on the Great Western Railway, apparently with a view to diminish the effect 
of the atmospheric resistance, Dr. Lardner determined to ascertain how far 
such a form would produce any practical effect. He accordingly constructed 
a head or beak, to place before the first carriage of a train. Two boards 
were constructed equal in height to the body of the carriage, and being 
attached to each corner, were united in front at an angle, the vertex of the 
angle being tlve fect six inches before the flat front of the carriage, and the 
base of the angle being six feet six inches, corresponding with the width of 
the carriage. This apparatus would have the effect of a cut-air. It was 
first tried with a single coach, which, having it attached in front, was moved 
as before down the Sntton plane, and the circumstances of the motion 
having been onserved and recorded, the beak was removed, and the coach 


again moved down with the flat end exposed to the air. The result was as 
follows :— 
Table IV. 
! Time of Time of 
Total | running | Greatest | descending 
Weight. | distance | total dis-| velocity. Sutton 
run. tance. plane 1-89. 
Tons. | Yards. | m. s.|m.perh.| m. s. 
Coach with pont-1! 545 | 3,975 | 11 0] 243 5 35 
ed front...... 
Mice }. $35 | 3,905 (11 0j] 237 4 45 
| ront ........ 
| Difference ...... 70 0 50 
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It is evident that no cffect whatever was produced by the beak, and, con- | seen that the differences are nothing more than what would arise from 
sequentiy, the flat end of the coach produced none of that resistance which | casual causes affecting the same experiment twice repeated. 
Mr. Brunel ascribed to it. The same experiment was now repeated with a Being impressed with the idea that the amount of resistance might be 


train of eight coaches, down the series of inclined planes at Madeley. The more or less dependent on the general volume of air displaced by the train 
beak being placed upon the first coach, the train was started from the sum- as it moyes, rather than by the mere magnitude of frontage, an experiment 
mit of the Madeley plane, falling yhy, and it was dismissed down the series | was made which was attended with a result sufficiently remarkable. A train 
of planes already described, the circumstances of its motion being carefully of five waggons was prepared, weighing exactly 30 tons, and loaded with 
observed. It was then brought back to the top of the Madeley plane, and iron rails: sides and ends were constructed, which, being put up, these 
thc beak removed, and was once more dismissed, the circumstances being | waggons received the form of coaches, but which, being moveable, could be 
again observed. The particulars of this experiment is exhibited in Table VI. put up or laid flat upon the waggons at pleasure, This train of waggons was 
It appears, therefore, that the distance run witliout the sharp end differed brought to the summit of the Madeley plane, and allowed to descend, hy 
only eighty yards in a distance of about eight miles; and the other dif- gravity, towards Crewe, the circumstances of its motion being observed, as 
ferences exhibited in the table, are evidently such only as would take place before. It was then brought back to the summit of the same plane, and the 
with the same experiment twice repeated with the same carriages. sides were taken down and laid flat upon the waggons, and it was then 
With a view to ascertain how far mere magnitude of froutage, independent moved down the plane. The particulars of these two experiments are ex- 
of the gencral magnitude of the train, is productive of resistance, the front hibited in Table IX. 
of a coach was enlarged by side boards, extending on either side about 20 The effect of the form of the waggons upon the resistance is bere sufi- 
inches, adding about 24 square feet to the front surface, forming a sort of | ciently manifest, and the.concurrent circumstances upon the several gra- 
wings in front of the carriage, but no corresponding width being given to dients plainly show the increased resistance produced by the increased mag- 
any other part of the carriage. The coach, thus prepared, was placed at the nitude of the train. From this and the former experiments, it may therefore 
summit of the Suttou planc, and allowed to descend froin a state of rest. It be inferred that the mere form, whether of the front or hinder part, or the 
was then brought once more to the summit, and the sides removed, aud it mere magnitude of frontage, produces no practical effects upon resistance ; 
was allowed to descend with its proper front. The result of these two ex- but that, by increasing not the frontage only, but the whole votume of the 


yeriments is exhibited iu Table V. train, a material effect is produced. 
Table V It had been found, contrary to what was at first expected, that by in- 
creasing the number of carriages in the train, that portion of the resistance 
| Time of Time of which iust be ascribed to the atiuosphere was increased. It appeared, at 
Total | running | Greatest | moving down first view, that the chief, if not tle only source of atmospheric resistance 
Weight. | distance ' that dis-| speed. Sutton was to be found in the frontage or maximum transverse section. The expe- 
run. | tance. plane 1-89. riments, however, are entirely incompatible with any such supposition. Had 
sf such heen the case, the trains of six and eight carriages ought to have ac- 
Tons. ' Yards. , m. s.jm.perh.| m. s. . | quired a considerably greater velocity in descending the inclined planes, than 
Coach with en- 5-35 : 3.139 ! 9 10 19:15 5 "EP the trains of four carriages, which was not the case. This is in some degree 
. larged front .. ) ics , ! accounted for by the result of the last experiment indicating the connexion 
Coach with ordi- p ; : between the volume of air displaced and the resistance, and not between the 
nary front .. .. } 5°35 3,289 | 9 2 2145 1 15 | mere frontage and the resistance. But, in addition to this, there is another 
i a scircumstance, which was pointed out by Dr. Lardner long since. The wheels 
Difference .. .. .. 150 0 8 2 30 1 16 | | ofthe several carriages produce a vortex of air around them, and play is 


some measure the part of fanners or blowers. A considerable force must be 
—— — — —- | absorbed by so great a uumber of these wheels moving at such a velocity. 
From which it was inferred, that mere width of frontage, apart from the | Ina train of eight carriages we have thirty-two three-feet wheels, playing 
general increase of magnitude, was not productive of any considerable prac- | these parts of blowers, and revolving from four to five times in a second. 
tical effect in increasing the resistance. How much force must be expended in maintaining such a motion, it is need- 
A strong impression existed in the minds of some engineers and scientific | less to say. But, besides this, another circumstance was observed. In these 
men, to whom Dr. Lardner communicated the results of these experiments | experiments, as well as in general railway practice, it is found that an ex- 
while they were in progress, that the shape of the hinder part of the train tensive current of air moves beside a train, the current diminishing ip ve- 
might have an effect upon the resistance. It was supposed that in very | locity as the distance from the train increases. Immediately contiguous to 
rapid motion a tendency to a vacuum would be produced behind the train, | the side of the coaches, the air moves with little less velocity than the 
and that a corresponding atmospheric resistance, due to this partial vacuum, coaches themselves. Outside that is another current, moving at a less rate, 
would be produced in front; that, consequently, if the square shape was | and beyond that another at a further diminished rate. There is, thus, a 
removed from the hinder part, less resistance would be found. Although Dr. succession of currents, one outside another, extending to a considerable dìs- 
Lardner did not attach any weight to this objection, he was willing, never- tance at each side of the train. All the resistance produced by the motion 
thelcss, to submit it to trial, and with that view he prepared a train of three of this mass of air through the atmospherc, forms part of the resistance op- 
carriages, which he first placed at the summit of the Sutton plane, falling posed to the moving power. 
3p and allowed them to descend by gravity in their ordinary state. He Tn all the experiments which were made on the series of planes between 
next allowed them to descend, having the pointed end behind; they next Madcley and Crewe, it was found that in moving over those parts of the 
descended with the pointed end before,; and, lastly, they were once more line which were curved, the uniform velocity was precisely the same as on 
allowed to descend without the pointed end. The result of these four cx- | those parts which were straight. There was no discoverable difference in 
periments is given in Table VII. the rate of motion, from whence it follows that curves like these, having a 
In the third column is expressed thc cntire distance run, in yards; in the radius of a mile, produce no observable effect upon the resistance. The ex- 
fourth column is the time of going that distance; in the fifth column is the periments were so numerous, and performed uuder such a variety of cireum- 
speed acquired in descending the Sutton plane; in the sixth columu the stances, that, unexpected as these results were, there can be no doubt of 
time of descending that plane; in the seventh column the time of moving a |- their truth. 
distance of 24 miles from the time of starting; and, in the last column, the It has been stated confidently in print and at public meetings, by men re- 
time of moving from the twelfth to the twenty-eighth stake, throughout puted to possess information in practical science, that the atmospheric 
which, the motion being tolerably rapid, the effect of the air might be ex- | resistance has been long known, not perhaps with perfect 
pected to be greatest. It will be evident, from this table, that the pointed tables, giving & near approximation, have been published by Medi em- 
end, whether before or behind, was not attended with any appreciable effect, inent men, and are to be found in most elementary works; that caleuls- 
the discrepancies being only such as would occur iu the same experiment tions founded on these tables, of the resistance of the atmosphere may be 
twice repeated. made, and that such calculations would give more correct results than saet 
It had been suggested that the resistance opposed by the air might be experiments as have now been described. As such statements are calcu. 
more or less produced by the spaces between the successive carriages of the lated to mislead, Dr. Lardner had no hesitation in declaring that they are 
train, the end of each successive carriage being more or less exposed to utterly unfounded. No details exist, nor have any experimenta ever been 
pressure against the air. In order to ascertain what weight this suggestion f made by which the resistance of the air to a train of railway carriages could 
was entitled to, a train of eight carriages was prepared, having tenter hooks be obtained by any calculation whatever; nor was the amount of such re- 
attached round the corners of their ends. Canvass was prepared, which. sistance ever suspected, even by the persons who have ventured to utter 
being hooked om these, might be stretched from carriage to carriage, so as such statements, as have been here proved to exist. 
entirely to enclose the space between the successive carriages, and to convert Having been satisfied of the large amount of the resistance of railway 
the whole traia into. ene unbroken prism. The train being thus prepared | trains at the usual speed of passenger trains, the next inquiry was one of 2 
with the canvass, was brought to the summit of the Madeley plane, and al- | still more difficult kind, namely, to obtain, by reducing tbe resulta af the 
lowed to descend towards Crewe, the circumstances of the motion being experimenta to mathematical analysis, an estimate of the quantity of this 
observed as in the former experiments. Jt was then again removed to the j resistance which was due to friction and to the atmosphere respectively 
summit, and, the eanvass being taken off, the train was allowed to descend Part of the details of this investigation may be seen by reference te the 
in its ordinary state, the spaces between the carriages being left open. The volume of the Transactions of the British Association, lately paise 
result of these two experiments is exhibited in table VIII; and it will be | and the remainder will appear in Dr. Lardner’s second j la the 
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TABLE V. 


Time of Time of Time of Time of 
Total : FE Uniform | S at | S at E : 
Weight. | distance | Tuning | Initial | seien | oot of | footot | moving | moving | moving 
riu; total speed. 1-177 1-265 1-330 down down down 
distance. vs , č 1-177. 1-265. 1-330. 
" : ; Tons. ; Yards. m. s m. per h. | m. per h. | m. perh. | m. perh. | m. s. m. s m. 8 
‘Eight coaches, with pointed 76 . > : à 3 50 | 50 
end foremast Cen 40°75 14,411 26 48 23:70 24 19:25 14:87 8 41 8 50 4 50 
Same train, with flat end .. 40°75 14.331 25 39 23:37 26:18 19:25 14:35 7 53 9 32 4 57 
Difference 80 :33 2:18 :52 0 48 0 42 0 7 
TaBrz VII. 
Time of Time of Time from 
P one running Greatest | moving down Tíme of stake 12 
s oli total speed. Sutton plane 2] miles to 
dud distance 1-89. : stake 28 
; Yards. m. s m. per h m. 8 m. 8. m. s 
Four coaches, with flat . 
ME MONEO 5,209 13 50 32-14 4 28 7 54 2 9 
iSame, with pointed end .... 5,350 13 45 31-03 4 25 7 50 2 9 
‘Same, with pointed front... 5,576 13 1 3214 4 23 7 30 2 5 
Same, with flat front and end 5,518 13 25 32:14 4 22 7 32 2 6 


Total Time of Initial Uniform | Speed at | Speed at Time of Time ar = 

Weight. | distance | Tunning : speed on | foot of foot of moving E 

ran total speed. | 3.177. | 1.265. | 1.330 down down 

. distance. a : 1-265. 1-330. 

Tons. Yards. m. s. m. perh. | m. perh. | m. perh. | m. per h. m. s. m. 8 

Eight coaches, with canvas. . 40°75 14,367 25 39 26:39 25°57 18: 12:4 8 47 5 31 
[Same without canvas ...... 40-75 14,731 25 39 23:37 26:18 19.25 14°35 8 32 4 57 
| Difference n.on.. | 36 | | 32 1-25 231, 0 15 | 0 34 

! 
Tasix IX. 


Five wagons, with high sides 


14,058 


Same, without high sides . 10,019 


———— 


Difference .......... 4,039 


meanwhile we may state the results, from which it would appear, that 
as considerable an error has been committed in overrating the amount 
of resistance dne to friction, as in underrating the whole resistance. The 
formulis, established by Dr. Lardner, have been applied to a limited number 
of experiments performed under different circumstances, and the results 
agree in giving the friction a value amounting to from five to six pounds a 
ton of the gross weight. How widely this differs from the common estimate 
may be perceived when it is stated, that that estimate is from nine to eleven 
pounds per ton. Mr. Woods. the engineer of the Liverpool and Manches- 
ter railway, has applied a method of calculation to one of M. de Pambour's 
experiments, by which the resistance from friction is obtained very nearly 
free from the effect of atmospheric resistance, but it is not the method used 
hy Dr. Lardner. The result obtained by Mr. Woods is the same as that 
obtained by Dr. Lardner. 

Dr. Lardner read at the meeting a communication from M. de Pambour, 
stating, that that gentleman had been engaged in similar inquiries, as to the 
amount of the friction and the atmospheric resistance, with a view to cor- 
rect, in the forthcoming edition of his work on Locomotive Engines, any 
errors which might have existed in the former edition, and the results which 
M. de Pambour stated, that he obtained for the friction, were the same as 
those obtained by Dr. Lardner and Mr. Woods, 

Dr. Lardner proceeded to say, that the results of this extensive course of 


Uniform 
velocity on 
1-177. 


Velocity 
at foot of 
1-265. 


22-75 19°50 


8:50 


experiments corroborated and fully established & doctrine which he had ven- 
tured to advance before a committee of the House of Lords in the year 
1835, but which was then and subsequently pronounced to be paradoxical, 
absurd, and one which could have no practical trath. That doctrine was, 
that a railway laid down with gradients, from sixteen to twenty feet a mile, 
would be for all practical purposes nearly, if not altogether, as good as a 
railway laid down, from terminne to terminus, upon & dead level. The 
grounds on which he advanced this doctrine were, that a compensating effect 
would be produced in descending and ascending the gradients, and that a 
variation of speed in the train would be the whole amount of inconvenience 
which would ensue; that the time of performing the journey, and the ex- 
penditare of power required for it, the expense of maintaining the line of 
way, and supplying locomotive power, would be the same in both cases; 
that, therefore, he thought that no considerable capital ought to be expended 
in obtaining gradients lower than those just mentioned. He stated that he 
was assailed with the most unsparing ridicule when he advanced this doctrine, 
and that up to the present hour, so far as he knew, it had never been 
adopted or assented to by any practical man in the country. He saw, how- 
was ever. its complete verification and establishment in the results of these ex- 
periments, and determined on making an experimentum erucie, which should 
put its truth beyond all question. The variety of gradients on the railway 
extending between Liverpool and Birmingham, offered a favourable theatre 
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for such an experiment, and accordingly a train of twelve coaches was pre- 
pared, each coach being loaded to the gross weight of five tons. An engine, 
called the Hecla, was provided, weighing twelve tons, with her tender 
weighing ten tons, making a gross load of eighty-two tons. It was deter- 
mined to run this train from Liverpool to Birmingham and back, observing 
with the utmost precision, the moment of passing each quartcr-mile post, 
and obtaining thereby the actual speed with which every gradient, from one 
end to the other of the line, was ascended and descended, and the velocity 
on the levels. By taking a mean of the speed in ascending and descending 
the gradients, it would be necessary, if the doctrine held by him had any 
truth in it, that this mean should be exactly, or very nearly, equal to the 
speed on a level. The journey was accordingly performed, aud the results 
of it will be publislied in detail in Dr. Lardner's second report. But, in the 
meanwhile, the speed, in nscending and descending the several gradients and 
the mean between them, is exhibited in Table X. 


Table X. 

Speed. 
Gradient. | Ascending.  |Descending. Mean. 

One in | miles perl. | miles per h. 

17 22°25 41:32 3178 
265 24°87 39°13 32:00 
330 25:26 37:07 3116 
400 26:87 36:75 31°81 
532 27:35 34:30 30:82 
590 27:27 33°16 30°21 
650 29°03 32°58 30-80 
Level... eee eeeeeeee eee nose th 30°93 


He said, that on this table it is scarcely needful to make a single observa- 
tion. It is quite evident, that the gradients do possess the compensating 
power which he ascribed to them. The discrepancy existing among the 
mean values of the speed, is nothing more than what may he ascribed to 
casual variations in the moving power. This experiment also was made 
uuder very favourable circumstances, the day heing quite calm. Without 
going into the details of the principle on which these remarkable results 
depend, it may be stated generally, that since the chief part of the re- 
sistance of a railway train depends on the atmosphere, and is proportional 
to the square of the velocity, a very small diminution in the velocity itself 
produces a considerable diminution in its square. A train, in ascending a 
gradient, may therefore relieve itself from as much atmospheric resistance 
as is equal to the gravitation of the planc by slackening of its speed. If its 
specd be slackened so as to render the resistance equal to that which it 
would have upon a level, then the engine would have to work with a less 
evaporating power than on a level, inasmuch as the motion would be slower. 
In practice, therefore, it can never be needful to slacken the spced so much 
as to equalize the resistance with that upon the level. Supposing the 
evaporating power to remain the same, the speed need only be slackened, so 
that with the same evaporation an increased resistance can be overcome at a 
speed less than the level, but not so much less as would render the re- 
sistance equal to the level. This, in fact, is what takes place in practice, as 
is apparent from the results above given. 

Dr. Lardner concluded by stating in detail a number of conclusions which 
he considered to be warranted by thc experiments; but he reserved to him- 
self tlie power, when the experiments should be all reduced, of modifying 
these conclusions, if it should appear necessary to do so. lle stated, that 
many of the experiments had been only recently made, and had conse- 
quently not been submitted to mathematical analysis. Meanwhile he had 
taken care to lay nothing before the Section, except what ha been fully 
borne out by the experiments themselves, He regarded the following con- 
clusion as established by his experiments, 

1. That the resistance to a railway train, other things being the same, de- 
pends on the speed. 

2. That at the same speed, the resistance will be in the ratio of the load, 
if the carriages remain unaltered. 

3: That if the number of carriages be increased, the resistance is in- 
creased, but not in so great a ratio as the load. 

4. That, therefore, the resistance does not, as has heen hitherto supposed, 
bear an invariable ratio to the load, and ougAt no? fo be expressed at so much 

er fon. 
P 5. That the amount of the resistance of ordinary londs carried on rail- 
ways at the ordinary speeds, more especially of passenger trains, is very 
much greater than engineers have hitherto supposed. 7 

6. That a considerahle, but not exactly asccrtainedproportion of this re- 
sistance is due to the air. TUR 

7. That the shape of the front or hind part of the train has ne observa- 
ble effect on the resistance. 

8. That the spaces between the carriages of the train have no obseeysble 
effect on the resistance. 

M 


i 


9. That the train, with the same width of front, suffers iucreased re- 
sistance with the increased bulk or volume of the coaches. 

10. That mathematical formule, deduced from the supposition that the 
resistance of railway trains consists of two parts, one proportioned to the 
load, but independent of the speed, and the otlier proportional to the square 
of the speed, have been applied to a limited number of experiments, and 
have given resnlts in very near accordance, but that the experiment must be 
further multiplied and varied before safe, exact, aud general conclusions can 
be drawn. 

1). That the amount of resistance being so much greater than has been 
hitherto supposed, and the resistance produced by curves of a mile 
radius being inappreciable, railways laid down with gradients of from six- 
teen to twenty feet a mile have practically but little disadvantage co 
with a dead level; and that curves may be safely made with radii less than 
a mile; but that further experiments must be made to determine a safe 
minor limit for the radii of such curves, this principle being understood to 
be limited in its application to railways intended chiefly for rapid traffic. 

In the course of hia address, Dr. Lardner took occasion to acknowledge 
the very valuable assistance which he had received from Mr. Edward 
Woods, the engineer of the Liverpool and Manchester Railway, who assisted 
Dr. Lardner in almost all the experiments, and conducted some of them 
himself in Dr. Lardner's absence. To the skill and intelligence of that 
gentleman, as well as to his general mathematical acquirements, he felt 
himself much indebted. Mr. H. Earle was also associated in these experi- 
ments, and took part in the direction of many of them. 


FINE ARTS IN ITALY. 


Wr give insertion to the following well authenticated anecdotes to show 
that many of our wealthy countrymen are most egregiously imposed upon in 
their quest of old pictures and ancient statues; this mania has become so 
general that many artists of talent are compelled to fabricate old pictures re- 
puted to have been painted by the ancient masters ; statues, busts, and frag- 
ments of sculpture are chiselled out of Greek or Parian marble, and to favour 
the deception they are defaced and stained by iron rust and tobacco-juice, to 
give the fragments the appearance of having been decomposed and stained 
by the hand of time. Coins and engraved gems are also commonly made and 
sold as antique. It is but justice to declare that we have seen works in 
sculpture in imitation of ancient art so well executed, and their style and 
character in such strict unison witli the purity of Greek art, that they bare 
baffled the most experienced eye to discover the frend. The celebrated 
Girometti of Rome, by command of the late Pius 8th, made a copy of a gem 
engraved by Discorides, both the original and copy of which were deposited 
in the museum. One however was stolen and sold by the purloiner to a 
nobleman for a large sum of money, but most fortunately the stolen cameo 
proved on examination not to be the original. A Mr. ——- an Englishman 
of some considerable attainments and taste forthe fine arts, was commis- 
sioned by the English Goverument to visit Rome for the purpose of pur- 
chasing works of art for the British Museum; on his arrival in this city, he 
found his way to the sanctum sanctorum of Vescovalle, in Piazza di Spagna, 
a dealer in antiquities, when that man of art expatiated with all the sabtile 
eloquence of an Italian, on the merits of his wares. Our countryman feh 
flattered at the compliments so unsparingly paid to his taste and discernment 
in having selected some of the most soul-breathiug creations of the chisel. 
Mr. elated with his good fortune, called on our distinguished fellow- 
countrymen Gibson, the eminent sculptor, to invite him to a high intellectoal 
treat, and on the road to the shop Mr. M. spoke of Phidias and Praxitiles, 
and dwelt with the eloquence of a Philostratns on the beanties of the works 
which he had selected, giving quotations from Pliny, Winkleman, and Visconti, 
in proof of their authenticity. Our artist felt humbled in his own estimatioa 
after such Demosthenian eloquence, and filled with veneration as a lover of 
Greek art, they entered the studio where onr man of letters pointed with 
conscious pride to the objects he had selected; our sculptor was thunder. 
struck, not at the beauties of the works, but at the statues, as they were 
indeed nondescripts, monstrosities, composed of odd ts, the works of 
sculptors of the time of Constantine, consequently of the worst era of Roman 
art. 


WILLIAM WILKINS, A.M., F.RS., &c. 


It is our painful duty to announce the demise of Mr. Wilkins, Professor 
of Architecture to the Royal Academy, who died at his residence at Cam- 
bridge, on Saturday, August 31 last, in the 61st year of his age: his remains 
were interred in the chapel of the College of Corpus Christi. 

Mr. Wilkins entered the Cambridge University as a scholar of Caius and 
Gonville College, in 1796, and graduated in 1800, as sixth wrangler of his 
year. In 1801 he succeeded to the University Travelling Bachelorship, and 
passed four years in Greece and Italy in the prosecution of his studies, amongst 
the remains of ancient art, preparatory to commencing his profession of 
architect, and during which time he was elected a Fellow of his College. 

Among Mr. Wilkins’ earlier works are Donnington Castle and Osbertoa 
(of both of which, elevations, &c., may be found in “The New Vitruvio: 
Britannicus,) bat neither have mach architectural merit, At Cambéldge he 
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was employed on many buildings that afforded, more or less, opportunities for 
the display of talent, yet that which ought most to have distinguished him, 
it being entirely his own, uamely Downing College, is by no means so credi- 
table to his taste as the new screen at King’s College. Besides these works 
he made some additions at Corpus Christi and Trinity Colleges, and executed, 
we believe, some repairs at St. Mary's Cburch, in that university. Another 
large public building erected by him is the East India College at Haileybury, 
which, however, does not say much for his invention, being not only in pre- 
cisely the same style, but little more than a repetition or variation of his de- 
sign for Downing, as was strikingly manifested by the two drawings at the 
Exhibition in 1838. (See our first volume, p. 224.) In the Nelson column at 
Great Yarmouth he showed infinitely more originality, and he also designed 
another memorial to the same hero, namely that in Sackville Street, Dublin. 
In Lendon he built the University Club House, thc London University, St. 
George's Hospital, and the National Gallery, all of which are delineated and 
described in the new edition of the ‘ Public Buildings," by Mr. Leeds. 
Though unfinished, and now perhaps never likely to be completed according 
to the original desigu, the University is one of the happiest of his works, far 
more so than the National Gallery, which seems hardly to be the production 
of the same architect, the dome of the latter being as unsightly a feature in 
coinposition, as in the other it is graceful. Perhaps Mr. Wilkins would have 
earned much higher fame for himself, had not his study of, and unquestioning 
reverence for antiquity, and the classical works of the Greeks, in some degree 
fettered his ideas and lowered his anibition, preventing him from aspiring to 
higher merit than that of merely applying correct imitations of Grecian orders 
and porticoes to his own buildings, sometimes without even attempting any 
thing further, as in the house at Osberton and Downing College. His literary 
productions, too, were quite as much archological as architectural: they 
consist of the following publications :—Antiquities of Magna Grecia, imp. fol. 
Cambridge, 1807; Remarks on the Topography and Buildings of Athens, 
roy. 8vo. 1816; The Civil Architecture of Vitruvius, 2 vols., imp. 4to. 1817 ; 
Prolusiones Árchitectonice, 4to. 1837. 

In his private character, Mr. Wilkins was a most amiable ani honourable 
man, warm in temper, but kind-hearted, affable, gencrous and liberal, without 
the slightest tinge of that ostentation which sometimes renders pecuniary 
liberality little better than pride and self-worship. Unlike his predecessor 
in office at the Academy, he was not given to make any parade of public 
donations, but his liberality was prompted by sincere benevolence, and placed 
beyond the suspicion of any anworthy motive. We have heard anecdotes of 
bis kindness and gencrosity that reflect the highest honour upon his memory, 
and prove him to have been, what is infinitely superior to his highest title as 
a scholar or an artist, a truly noble-minded and worthy man. 


Marine Rattway Spir.— The. Courrier de Bordeaux contains a dc- 
scription of the marine railway, au apparatus introduced into Frauce from the 
United States, and by means of which vessels of any size can he hauled ashore 
in an upright position for the purposes of careening, &c. It will be remem- 
bered that by means of this railway a vessel was hauled up and lowered again 
the other day in presence of the Duke and Duchess of Orleans. It consists 
of a railway, which may be prolonged indefinitely under the water to suit the 
rise or fall of the tide, and also on shore, according to the size of the ship- 
yard. Upon this an immense kind of wooden carriage, proportioned to the 
size of tle vessel, is made to traverse by means of strong capstans. This 
carriage is of such a nature that it can be got under the keel of the ship, or 
rather the ship may be made to float on to it, and, by means of a system of 
wedges and ropes, can thus be so adapted to the hull as to fit and embrace it 
tightly all around. The ship is kept in the perpendicular, either with or 
without her cargo and crew on board, and the capstans being set to work, 
the carriage and its burden are hauled up the railway at the rate of from two 
to three feet per minute. The advantages of this system over that of dry 
docks, or of laying a vessel on its side, are stated to be very great; and a 
great saving of time and money is also effected. It was brought into France 
by M. Plantevigne, of Bordeaux, who has taken out a patent for it. 

*,* Is not this marine railway, the same as Morton’s patent slip, which 
bas travelled from England to America, and thence to France ?—[Eprron C. E. 
& A. JovaxaL.] 


AN ARITHMETICAL BALANCE, OR NEW CALCULATING 
MACHINE, 


By M. Leon LALANNE, engineer, “des Ponte et Chanseces.” Com- 
municated to tne “ Académie des Science.” at the sitting on the 2nd 
ultimo. 

In making an estimate for the construction of an ordinary road, a 
canal, or a railway, it is not sufficient to calculate the quantity of 
ground work to be removed: but it is important also to ascertain the 
mean distance to which the cuttings have to be removed. For this 
purpose it is requisite to employ a person will versed iu calculation, 
and porou care is required to avoid errors. 

The ordinary mode of proceeding is to divide the section into 
lengths, and then to ascertain tbe cubical quantity of earth im each 
division, and multiply it by the distance to which it has to bo re- 


moved; the sum of all the products so found, divided by the total 
quantity of earth to be removed, gives for quotient the meau distance, 
or lead. This operation, the author observes, is always excessively 
tedious. For example, a road fuur kilométres (4374 yards) in length, 
would be divided into about 100 spaces, of about 40 inétres each, and 
each division would require two multiplications of numbers of between 
3 and 5 fures by numbers of 2 or 3 figures. 

Now if we compare the algebraic formula which represents the 
method by which the average distance is determined with the relation 
which exists between a system of parallel forces acting in the same 
direction at different points of a lever, when they are in equilibrio, we 
slrall observe a striking analogy; for, calling p p^5p'—the distances 
from the fulcrum ut which the forces P, P', P", are applied on one of 
the arms of the lever, and 8 the distance from the fulcrum to the point 
where the force P--P'--P"-i-, equal to the sum of the former forces, 
acting on the other arm, should be concentrated, we shall have 


3 2 Pp-FP'p'--P"p"4- ES 
=~ P+P4P"4.. 


Now this distance is precisely that which serves to determine the 
mean distance of transport 8 of the volumes P, P’, P". . removed re- 
spectively to the distances p, p’, p"... 

So that, to determine the mean distance of transport, without caleu- 
lation, it suffices to suspend on one of the arms of a lever, which 
balances one its point of suspension, weights proportional to the 
volumes to be transported, at distances from the point of suspension 
proportional to the respective distances of transport; and to seek at 
what distance on the other arm of the lever a weight equal to the sum 
of the former should be suspended, that the whole system may be in 
equilibrio. 

The machine presented to the Academy by the author is founded 
on this principle; it was constructed from his own designs, at the ex- 
pense of the “administration des Ponts et Chaussées,” by the cele- 
brated optician, M. Ernst. It is in the form of an ordinary balance 
without scales, of which the beam has a breadth of several centimètres, 
The two arins of the beam are divided into equal parts on each side 
of the axis of suspension, and one of them is divided into equal inter- 
vals by small transverse ridges, between which are placed the weights, 
which are in the form of flat plates. This simple arrangement over- 
comes the difficulty which it seemed would be met with in practice, 
in consequence of having to fix a great number of different weights at 
variable distances and sometimes very near to each other. The total 
weight suspended on the other arm is contained in a small moveable 
scale. This instrument has 150 divisions on each side of the axis, in 
a length of about 30 centimétres (12 inches); each division corres- 

onds to a distance of four mètres (4:4 yards), so that the instrument 
is capable of indicating distances of transport as far as 600 métres 
(656 yards), which is never exceeded in the construction of an ordi- 
nary road. The scale of weights is at the rate of one demi-centi- 
gramme to n cubic mètre. As the quantity of cutting is on an average 
not more than 5, and never exceeds 20 cubic mètres per mètre run, 
each arm of the balance will net, for a road four kilométres (4374 
yards) in length, be charged on an average with more than 100, and 
In extreme cases with 400 grammes at most. 

Since the apparatus gives the value of 3 in the general formula, 
$c Pp-4FP'p'J-P"p"4-.. 
QFQ FQ" 4. 

in which the quantities P, P’, P"..p, p’, p"..Q, Q', Q".. may have 
any finite value whatever, positive or negative, it may be employed 
not only for the determination of means, and the solution of the rules 
of alloys, but also for all the operations comprised ks aes in the 
formula, as the rule of three, common multiplication division, in- 
volution, &c. It is even applicable to the calculation of terraces, 
and may furnish the results verv ^xp^ditiously. From trials which 
have been already made, it is calculate! that the mean distance may 
be found by means of the machine in at most one-fuurth of the time 
required by the ordinary method. 

A very simple modification would render the arithmetical balance 
available for calculations of a much higher order. Thus, to obtain the 
value of x in the formula, 


a* = Aë BP Ce., 


it is sufficient, besides the graduation in equal parts, to add lugarithinic 
divisiuns analogous to those of Gunter’s rules; for the preceding equa- 


tion gives 
__ alog À--b log B+e log C+.. 
ST log a 
which indicates the equilibrium of a lever charged on one of ite arms 
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with the weights a, 5, c. .at the respective distance log A, log B, log 
C,..from the point of suspension. 

Involution, evolution, compound rule of three, and many other cal- 
pistigus of that kind, are but very particular cases of the preceding 
ormula. 


REVIEWS. 


An Essay on the Boilers of Steam Engines. 
Engineer. London, John Weale, 1839. 


A new edition of this excellent work has appeared with additions, 
making it more complete, and consequently more deserving the atten- 
tion of the public, the various rules and practical data which abound 
in it, entitle it to be considered a text-book for boiler makers, as well 
as boiler users. Having largely quoted from its contents in our former 
notices, nothing of a very material character presents itself, which we 
can transfer into our pages, but perhaps the following may be inte- 
resting to some of our readers :— 

General Rules for proportioning the length of Boilers. 

Rule I. A plain boiler without any inside flue, to be hung upon what is 
called the ** oven plan,"* ought not to exceed in length six times the square 
root of the horse power in feet, or in ordinary circumstances, six times the 
square root of the area of the fire-grate in feet. 

Rule Il. A boiler without any inside flue, to be set up in the common 
way with & wheel draught, ought not to exceed in length four times the 
square root of the horse power; or four times the square root of the area 
of the fire-grate in feet. 

Rule IIl. If a flued boiler, or boiler containing one or more inside flues, 
(and the latter pass quite through,) is to be set up with a split draught, it 
ought not to exceed in length three and a half times the square root of the 
horse power, and if with a wheel draught, three and a quarter times the 
same, or three and a quarter times the square root of the area of the fire- 
grate in feet. 

Rule IV. If a flued boiler with an inside uptake, like a Boulton and Watt 
boiler, (Art. 82,) is to be set up with a split draught, it need not exceed in 
length from three to three and a quarter times the square root of the horse 
power; or if it is to be set up with a wheel draught, then the length of the 
boiler ought not to exceed three times the square root of the horse power, 
or of the area of the fire-grate in feet. 


The author, after detailing some experiments on the rate of com- 
bustion and evaporation, proceeds to describe the boiler by which 
those experiments were made :— 


This boiler was purposely chosen of this simple and elementary form, and 
set up in the cheapest and simplest manner; that is, upon the “ oven plan," 
so that all alterations or improvements that it might have been found expe- 
dient to make, either in the setting or the construction of the boiler itself, 
inight be in the shape of additions merely, and therefore capable of being 
separately proved, both as to first cost and profit; and also that observations 
might be made upon it, for a sufficient length of time, without the liability 
to error arising from complication of construction, or interruption from the 
necessity of cleaning out flues or otherwise. Jt was thus made to answer 
the purpose of a trial boiler in order to guide the firm to which it belonged 


Fig. 1. 


By R. ARMSTRONG, Civil 
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* That is, without any return flue, but with the flame and smoke to pass 
from the fire place directly under the bottom of the boiler to the vent or 
chimney. When the draught is arranged in this manner, it is by some called 
“a thorough draught.” 
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in their choice of what kind of boiler to adopt in the erection of new 
works then contemplated by them. ` 

The following figure represents a longitudinal section through the centre 
of the boiler, furnace and chimney, in all res proportional except as to 
length, which is to a scale of on--half of that for the depth and width, and 
fig. 2 represents a plan, or bird's-eve view, of the furnace, flame bed, 
chimney, &c., supposing the boiler to be removed: and the same letters 
refer to the same parts in both figures. The boiler is hung upon cast-iron 
brackets, rivetted to its sides a little above the centre, and with broad 
flanges resting upon the top of the side walls, as is shown in the cross sec- 
tions, figures 3 and 4. It is fixed in an inclined position, or with a fall 
of about 8 inches to the front, so that by far the greatest proportion of the 
water is brought immediately over the furnace, as is shewn in fig. 1. A is 
the fire-grate with the ordinary furnace bridge at the end of it, only tbat 
the latter is provided with a longitudinal aperture, about 2 inches wide, 
communicating by a channel at its bottom, with the external air at E, and 
provided with a valve, so that the smoke could be consumed upon Parkes’s 
principle, if necessary. But in addition to this, there is also another bridge 
B, at about half the length of the boiler, which divides the flame bed into 
two chambers C C. The damper plate D, is hung by side rods in the short 
passage leading to the chimney, which is the only part that can be pro- 
perly called a flue. The damper is inverted, or made to open downwards, 
80 that the current of smoke or hot air is made to pass over instead of under 
it. The octagonal chimney is 30 yards high and 3 feet wide inside at tbe 


Fig. 2. 


top, and intended to be large enough for two such boilers, which it evi- 
dently is. The following cut (fig. 3) is a eross section of the boiler taken 


Fig. 3. 


through the furnace at A, just in front of the fire bridge. This bridge is 
an inverted arch of the same radius as the boiler, and placed 8 or 9 inches 
below the bottom of the latter. The second or flame bridge B,is princi- 
pally for the purpose of spreading the flame and heated air around the con- 
vex heating surface of the boiler in a stratum of comparatively equal thick- 
ness, and is considered an absolutely essential requisite when a boiler is set 
up upon the oven plan, and two or three such bridges are still more econo- 
mical They are usually called check bridges, from their tendency to check 
or impede the rapid current of hot air in its passage to the chimney, and 
consequently retain the heated gases longer under the boiler, which they 
certainly do, quite as cffectually as causing the smoke to pass through lomg 
winding flues; but this is perhaps the least important purpose they sub- 
serve. 

The flame bridge is shown in elevation In fig. 4, which is a cross section 
of the boiler and flame bed at the middle of the length of the boiler. 
This bridge is an inverted arch about five inches from the boiler, and equally 
distant all round. We may state here, that proper attention to the con- 
struction of these bridges is a matter of considerable importance; some- 
times people have done away with them altogether, and then an euonmeut 
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ach time. On one occasion a towing-rope, which 
t foul with a curb-stone and broke, but. without 


waste of fuel ensues, the fiame being then apt to divide itself into two cur- , 
rents, one on each side of the boiler, and thus run off to the chimney with- 
out taking much effect upon the boiler bottom ; others again have gone into 


the other extreme, and huilt a continued inverted arch from the fire bridge | 4 = nvenience, except about one minute’s delay. 
to the end of the boiler, which we need hardly observe, hurries the heated | 4 > intended only for a slow trade, was not 
gases too rapidly off to the chimney. oa € eed than eighteen miles per hour; but 
Fig. 4. bé T that with proper passenger locomo- 
all Y ual to that upon the best railways, 
he. T tage secured by the canal bank 
T. = ratifying to all the passen- 
g chai oth than when the boats 
i n also taken in two 
lump and 5 miles per 
whiel a large waggon 
upon L with case at 
certain e. 
tracted ou. 
now think o. 


Dimensions of Boiler :-— 
ie agti. 3 feet s in^hésY outside. One-half of the convex surface 


was wholly exposed to the direct action of the flame and hot air, except 
about 4 inches in depth all round along each side and across the ends, 
amounting to abont 1 square yard. The quantity of water worked with was 
15 cubic yards, which was kept uniformly supplied by means of the ordinary 
feed pipe and float; the temperature of the feed water being the same as 
that of the atmosphere. 

. Dimensions of Fire Grate :— . 

Breadth : feet $ inne clear within the bearing bars, and within the 
aide walls of the furnace. Fire bars in one length, 1j inch thick, 44 inch 
between each, and set sloping, or declining towards the bridge, so as to be 2 
feet 8 inches from the boiler bottom at the back and 1 foot 11 inches at the 
front end of the grate. 

The boiler was made by Mr. Fairbairn, of Manchester, with the best Low 
Moor iron 4 thick. It supplied steam to a 16-horsc engine, loaded so as to 
require never lsss than 24 cubic feet of water evaporated per hour, also 
steam for heating drying cylinders, boiling water, and a variety of other 
purposes, amounting at times to nearly as much as the. engine required 
itself. 


The chapters upon the * Deposit of Sediment Incrustations," and 
“ Causes of Explosions,” deserve particular attention, more particular 
since the report of the commissioners appointed by parliament to 
investigate this subject. We fully concur in the opinion expressed 
in note 1, page 260, respecting Mr. Josiah Parkes’s system of 
slow combustion, as applied any where, but particularly to a steam 
boat, where another objection besides that stated by the author, viz. 
increased immersion arising from the increased size and weight of 
boilers and water, would have a very heavy drawback to the passage 
of the vessel through the water, but as regards the application of the 

tem of wiredrawing the steam, this method has been in use in 
Amefa for years, the steamers on the North River and other places 
answer perfectly, and are of higher power than have been employed 
in any other part of the world. 

In conclusion, we heartily recommend the book to all persons em- 
ploying, or taking interest in steam engines, 


Architectural Remains of the Reigns of Elizabeth and James I., from 
accurate drawings and measurements, taken from existing epétimens, 
By C. J. Ricnarpson, M.R.I.B.A. Folio, Lond. 1839. 

Even those who regard the architecture of the Elizabethan period as 
an anomalous fashion of the art, rather than a distinct and well-matured 
style, mdst allow it to be interesting in an historical point of view, 
and so far to deserve attention. Neither can it be denied that al- 
though in the best examples of it there is always a very considerable 
mixture of alloy—much that is poor, mean, and fantastical mixed up 
with what is stately and picturesque, there is also generally some- 
thing worth notice even in the worst. Yet while we freely admit 
this, by no means are we of opinion that it is to be recommended for 
imitation at the present day, because anything approaching to a 
direct copy of it, must retain all the defects of the originals, at the 
same time that it must fall short of them in many circumstances to 
which they are mainly indebted for the interest they excite as re- 
cords of the period to which they belong, and its architectural taste ; 


the possession $ 
us with a sudu 
which constitute 
puzzling, and yet w. 
revolution to the a 
signedly on their part, 
and monotonous transcrip vi ui. , 
Doric or Ionic columns, have at length satiated the public, unu ic« 
them to welcome any change from the chilling insipidity of that so- 
called classical style, as one decidedly for the Batten And if change 
was to take place, to what could we revert with greater propriety than 
one which has a claim upon us as being strictly national and coeval 
with a brilliant period in our annals and our literature. Unfortunately 
though sucli reason sounds plausible enough, it is when fairly ex- 
amined, but a very silly one. It would be just as wise to extinguish 
gur gas lights and break up our rail-roads, as now after the lapse of 
two centuries or more, to fall back upon what is at best the exceed- 
ingly imperfect and half-wrought style of an age, which presents a 
ad declension in architectural taste, compared with its predecessors, 

and one moreover as much at variance with all our habits and feel- 
ings, as the farthingales and ruffs of those days are with our modern 
notions of elegance in dress. 

Yet, although whim and the love of singularity, together with 
a confusion of ideas as to picturesqueness and beauty, (whereby they 
are supposed to be identical,) may lead some to adopt the style in 
question, just as they find it, without any attempt to purify or ennoble 
it, we have very little apprehension of its becoming at all general. 
In fact, it is by far too expensive for such purpose ; if buildings in it 
are not upon such a scale, both as to magnitude and decoration as to 
be stately, they appear only heavy and uncouth, fantastically old- 
fashioned withal. Hardly does it admit of being simplified without 
requiring to be also greatly purified; since the mere omission of or- 
nament tends only to take away all the character derived from it, and 
to render its intriusic deformity all the more apparent and are 
Unless richness or even a prodigal magnificence can be indulged in, 
this style supplies nothing br interiors; since if it be divested of its 
carpet-patterned ceilings, its cumbrous fire-places, its elaborately 
carved wainscotting, nothing remains but rude and heavy forms, and 
proportions absolutely revolting to the eye of taste. In order to ac- 
commodate it, therefore, in any d e to general purposes, it would 
be necessary to do a very great deal more than merely compose from 
extant examples; nothing less, in fact, than to putify it of all its 
defects, and supply all its deficiencies, retaining only just so mucli of 
it as would furnish the leading ideas for something similar, yet greatly 
improved in character, We are of opinion that here would be a 
good field for any one to exercise his talent in, and assuredly a series 
of studies showing what is and what is not now available in Elizabe- 
than, would be like just at the present to find favour with the public. 

It is time for us, however, to break off from our general remarks, 
and to speak more immediately of Mr. Richardson's work. After 
what we je already said, it would be quite idle in us to profess any 
particular admiration of the subjects it contains, further than as 
curious documents, not without their historical value as such, but in 
no wise tending to contradict what we have just been urging. Among 
them are one or two designs and plans by John Thorpe, copied from 
the originals in the Soanean Museum; and that which forms the 
frontispiece, strongly confirms what we have said as to buildings in 
this style when divested of the fantastic ornament peculiar to it, 
since scarcely anything can be more mean and quaint than that design 
intended to have been executed by Thorpe for his own residence, To 
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be sure, it is not at all flattered, for being a fac-simile of the original 
drawing, which is a sort of bird's-eye view; it is shown as no building 
is ever seen, and is moreover delineated in the dryest and stiffest style. 
How greatly the designs are disfigured by that exceedingly prepos- 
terous mode of representation is rendered evident by the one form- 
ing No. 2, in plate 7, where it is quite distorted in ‘horpe’s bird's- 
eye perspective of it, for when put into proper perspective as has 
been done by Mr. Richardson in the following plate, it becomes so 
superior as hardly to appear to be the same thing. Yet, although as 
so shown, itis one of the best subjects in the book, by no means 
would it be difficult to render it a far better one, equally picturesque 

* in composition, but more elegant, and more consis tently rich through- 
out in its details. 

The work is very handsomely got up, and the coloured elevation of 
one of the sides of the gilt room at Holland House, makes a splendid 
appearance, though gorgeous as it is, the effect is hardly equal to 
the expensiveness of such mode of decoration. Among the subjects 
to be given in the course of the work are Burleigh, Wollaton, and 
Blickling, which if suitably illustrated will be welcome enough. 


By E. Cresy, Esq., Arch., 


A Practical Treatise on Bridge Pedir: 
illiams. 


C.E. F.S.A &c. Part II. London: John 


The appearance of the Second Part fully maintains the high cha- 
rücter promised by the first. The work exhibits many valuable 
examples of bridge building; among which are 7 plates of the Strand 
Bridge constructed by George Rennie. Four plates of Skew bridges, 
on the Midland Counties Railway, which will be accompanied, when 
the work is completed, by a Treatise on Skew arches, by Mr. Wood- 
house, the Engineer of the Railway. Three plates of bridges over 
the Ouse, near York, on the Great North of England Railway, Mesars. 
J. & B. Green, Engineers, besides several other well execnted en- 


gravings. 


> 
44 Practical Treatise on the Construction and Formation of Railways. 
By Jas. Day. London: John Weale, 1889. 


This small volume contains a great deal of useful matter condensed 
in a narrow compass, and will be found very servicable to the stu- 
dent; throughout the work are distributed some serviceable tables, 
which will be of assistance to the engineer or contractor. 


A Practical Treatise on the construction of Oblique Arches. By Joun 
Hart, Mason. Second Edition, with Additions. London: John 
Weale, 1839. 


We gave our commendations to this work on its first appearance, 
and we now with pleasure direct the attention of the fession, 
Masons, and Bricklayers, to the equally practical contents of the pre- 
sept Edition. 


Theory, Practice, and Architecture of Bridges. Part IO & IV. Lon- 
don: John Weale, 1839. 


In our former notices of the two first parts of this excellent work, 
we spoke in most favourable terms of the manner in which it was 
ot up, and of the utility of its contents; we also promised in our 
ast review to notice the practical papers; but we regret that an 
overpress of matter precludes us at present from fulfilling our pro- 
mise,—we will, however, endeavour to do so in the next Journal, by 
which time we hope to see another Part out. In the mean time, we 
recommend to a//, to possess themselves of the work while the pub- 
lisher is in the humour to sell it at the present low price. 
Sir John Rennie is about to publish a work on Harbours. 


Repton's Landscape Gardening and Landscape Architecture. A new 
dition. By J. C. Loupon, F.L.S., &c. No. I. II. III. London, 
Longman & Co, 


Repton's works are so well known to the Architect, and to every 
lover of landscape scenery, that it renders it quite unnecessary for 
us to give, at present, any lengthened notice of the appearance of 
a new edition, which is now being republished under the able auspices 
of Mr. London, who stands very justly pre-eminent in his profession 
as a Landscape Architect. The high price of the former edition of 
Repton’s works, prevented them being largely distributed,—but we 
hope, now that Mr. Loudon has undertaken to issue the work at about 
a sixteenth the price of the former edition, it will have a far more 
extended sale. We shall not allow many more numbers to be pub- 
Jished, without giving an extended notice of their contents. 
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LETTER FROM MR. GODWIN JUN. ON NECESSITY OF 
INVESTIGATIONS IN ACOUSTICS. 

Sir—The report recently made to the Commissioners of Her 
Majesty's Treasury by Messrs. Barry, De La Beche, W. Smith, and 
Charles Henry Smith, on the sandstones, limestones, and oolites of 
Britain, (and to which you drew attention in the last number of the 
Journal,) forms with the numerous tables and results of experiments 
by Messrs. Daniell and Wheatstone appended to it, one of the most 
valuable contributions to architectural science that has been made in 
modem times. One hundred and three quarries are described, 
ninety-six buildings in England referred to, many chemical analyses 
of the stones given, and a great number of experiments’ related, 
shewing among other points, the cohesive power of each stone, and 
the amount of disintegratién apparent when subjected to Brard’s 
process, It offers in consequence materials for deductions of great 
practical importance beyond those made or required to be made, in 
the body of the report, and will lead, I hope, to the publication of a 
comprehensive treatise on the subject by competent hands. 

This being the case then, it must I think, seem desirable to all, that 
government should continue the good work they have so well begun, 
and that this report should be but the commencement of a valuable 
series; and I would venture to suggest touching the next step to be 
taken, the importance of appointing a committee to inquire into the 
most desirable forms of bu laigs and the best mode of construction, 
in a phonocamptle point of view, to investigate the science of sound 
and to deduce principles to be hereafter applied in the erection of 
buildings. On this subject, which is of the most vital importance to 
the excellence of the new houses of parliament, we are confessedly 
entirely ignorant, (and I speak not of architects aloge,) we do not 
know so much as would enable one to say with certainty before a 
building be finished, whether or not it will be well adapted for orato- 
rical purposes. Even in churches and other edifices where the voice 
is to issue invariably from one spot, many circumstances at present 
beyond our reach because not fully understood, may have the effect, 
and every day do have the effect of preventing persons in certain po- 
sitions from hearing; but in an apartment where, as in the House of 
Commons, individuals will arise from all parts indifferently to ad- 
dress the meeting, the difficulties become mucli more numerous, the 
probability of failure in some one dip ed or another, is mec 
much greater. Sincerely therefore do I hope that à commission will 
be immediately appointed to collect information on the subject, and 
conduct a series of experiments on a large scale, without whicb, 
nothing effectual can be looked for. Independently too, of the im- 
mediate occasion for this inquiry, the mass of facts that would be 
collected and the truths obtained, would be a great boon to the pro- 
fession at large, and could not fait to produce most advantageous 
results. 

I ought perhaps to apologize for troubling you with this communi- 
cation; but must offer in extenuation, that having bestowed some 
little attention myself upon the subject, and gained a knowl of 
difficulties which at present meet the inquirer at every step, 1 am 
strongly desirous that some sufficient proceedings should be taken to 
procure more satisfactory data for reasoning than do now exist. 

Iam, sir, your obedient servant, 
George Goopwm, Joy. 
Brompton, Sept. 18, 1839. ú 


BLOWING UP THE WRECK OF THE ROYAL GEORGE AT 
SPITHEAD. 


Colonel Pasley commenced his submarine explosive operation 
against this immense wreck, on the 29th August, when he fired oo 
fewer than five charges of gunpowder against her water-logged tim- 
bers—we believe with great effect. One of these charges consjsted 
of 180 Ib, the other four of 451b. of powder each. The effect of 
tlese discharges at the bottom of the water, the dep being U 
fathoms, was very remarkable, resembling the smart sliock of an earth- 
quake. To those who stood on the deck of the lighters anchored 
near the point of explosion, the ‘sensation was not unlike that of a 
galvanic Fisek, and these huge vessels were violently shaken. No 
column nor dome of water was, however, thrown up, as had been 
expected by those who had witnessed Colonel Pasley’s experiments 
in the Thames and Medway. The water over the explosion remained 

uite tranquil for several seconds after the shock had been felt, and 
the sound heard, when it suddenly burst forth in a circle of bubbles 
and whirlpools, gradually extending on all sides, till it became about 
40 or 50 feet in diameter. This circle of agitation was at first white 
with foam; but ended by becoming of a deep blue, or almest black 
colour, probably from the mud at the bottom being stirred up. Several 
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fish were killed by the first explosion, but none by those which fol- 
lowed, and it is natural to suppose that the noise and shock would 
drive those fish to a distance which it did not kill outright. 

On the 22nd ult. Colonel Pasley renewed his operations, and with 
the usual success which attends well-directed perseverance, at length 
succeeded in firing off one of the enormous sub-marine mines of gun- 
powder against the wreck. A cylinder, containing 2,32i.lb. of powder, 
was carefully lowered to the bottom, where it was placed alongside 
the most compact portion of the wreck which has yet been disco- 
vered by the divers. This operation was effected by means of haul- 
ing lines rove through blocks attached to the bottom of the ship by 
the divers. When everything was ready, the vessel in which the 
voltaic battery was placed was drawn off the distance of 500 feet, 
which is the length of the connecting wires, and instontaneously on 
the cirenit being completed the explosion took place, aud the effects 
were very remarkable. At first the surface o the sea, which had 
before been perfectly smooth and calm, was violently agitated by a 
sort of tremulous motion, which threw it into small irregulur waves, 
a few inches only in height. This lasted for three or four seconds, 
when a huge dome of water made its appearance, of a conical or 
rather beehive shape. At first it appeared to rise slowly, but rapidly 
increased in hei be and size till it reached the altitude of 28 or 30 
feet, in a tolerably compact mass. It then fell down and produced 
a series of rings, which spread in all directions. The first, or outer 
one of these, “faving the aspect of a wave several feet in height, 
curled and broke, as if it had been driven towards the shore. Neither 
the shock nor the sound was so great as had been expected by those 
who had witnessed the former explosions by Colonel Pasley, where 
the quantity of powder was only 45lb.; but the effect produced on 
the water at the surface, considering that the depth was 90 feet, was 
truly astonishing. What the etfect has been upon the wreck will not 
be fully ascertained by the divers till the present spring tides are 
over, and the long periods of slack water at the neaps enable the 
divers to remain for upwards of half an hour under water. In the 
mean time, it is highly satisfactory to know that Colonel Pasley has 
completely established his command over the p pies of the 
voltaic battery to sub-marine purposes, and that he can now with 
certainty explode his charges at any depth of water. This will give 
him the power of placing his cylinders against the most refractory 
parts of the wreck, and By blowing these to pieces, and dislocating 
the knees, timbers, and beams, enable him to draw the whole up, bit 
hy bit, to the surface. Any person who has seen the operation of 
breaking up a ship on land, knows that this is the only way of going 
to work with a mass so firmly bound together as a line-of-battle ship, 
that even the action of 57 years of decay under water goes but a 
small way to disintegrate the parts. The manly perseverance of 
Colonel Pasley, therefore, we are well convinced, will, in the end, 
effectually clear the noble anchorage of Spithead of this extremely 
troublesome obstruction.— Times. 


LOCOMOTIVE POWER APPLIED TO CANAL TRANSIT. 


ON the 21st and 22nd of August an experiment was conducted on 

: Forth and Clyde Canal, of a novel aud highly interesting nature, 
Joln Macneil, C.E., and consulting engineer to the Canal Com- 
any. It is well known that the baulage of boats on this canal has 
bitberto been performed by horses, the rates of speed being for the 
heavy sloops, brigs, &c., in the London, Dundee, and other trades, 
about 14 to 2 miles per hour, when drawn by two or five horses, ac- 
cording to the state of the weather, and for the swift or passenger 
boats between 8 and 9 miles per hour, on an average, when drawn by 
two horses. The object of the experiment was to ascertain the pos- 
sibility of using locomotive steam power to draw the boats instead of 
borses: accordingly, a single line of rails, upon blocks, like an or- 
dinary railway, was laid down for a considerable space along the canal 
banks, near lock 16; and a locoinotive engine and tender, built by Mr. 
William Dodds, having been brought down the canal and set on the 
rails, on the morning of the 21st, Mr. Macneil, Mr. Johnston, the 
canal director, and-several engineers and gentlemen, being present, 
the experiment commenced by attaching to the engine the towing- 
line of the first passenger boat that made its ie aia and which 
contained upwards of So passengers, with their luggage. There was 
a trifling delay in disengaging the horses and tying the line to the 
engine, but this was amply compensated when the ay ictoria” briskly 
set off, and almost immediately gained a speed of 174 miles per hour, 
which she kept up round two curves, and until the termination of the 
rails made it necessary to stop, amid the cheers of the delighted pas- 
sengers. This experiment was repeated, during the course of the 
day, with each passenger boat as it came to the railed space, and 


with equal success each time. On one occasion a towing-rope, which 
was much decayed, got foul with a curb-stone and broke, but without 
causing the slightest inconvenience, except about one minute's delay. 
The engine employed being intended only for a slow trade, was not 
caleulated to go at a greater speed than eighteen miles per hour; but 
it was the opinion of all present, that with proper passenger locomo- 
tives, a speed might be obtained equal to that upon the best railways, 
few of the latter possessing the advantage secured by the canal bank 
of a perfect level throughout. 

The nature of the motion was highly gratifying to all the passen- 
gers, being more uniform, steady, and smooth than when the boats 
were d:awn by horses. 

Several of the heavy (masted) vessels were also taken in two 
during the two days of trial, at the rates of 3, 34, 4, and 5 miles per 
hour; aud, on one occasion, two loaded sloops, and a large waggon 
boat, were together attached to the engine, and hauled with ease at 
the rate of 2} miles per hour, whilst only onc-fourth of the steam was 
allowed to pass the throttle: Valve: 

-The foregoing statements render palpably apparent the immense 
advantages which might be gained by this new adaptation of steam 
power—a great economy in haulage expenses, as one engine might 
draw at least 6 sloops, which now would require from eighteen to 
twenty-four horses, and, if necessary, at double the present speed; 
and a proportion increase of the important traffic on the canal, 
which might be reasonably expected. 

Passengers would increase in a great proportion, when attracted by 
economy and speed of transport. The Union Canal might be tra- 
versed in two hours, and the Forth and Clyde Canal in one and a 
half, instead of four hours and three and a half, as at present, and 
this by only assuming 16 miles per hour, though more might easily 
be performed, as the experiments have shown.—Glagow Courier. 


THE EXPERIMENTAL PAVING OF OXFORD STREET. 


* The extended time allowed by the Marylebone vestry for testing 
the durability of the Various specimens of experimental paving lai 
down in Oxford-street having expired on the the 3rd ult. a large body 
of the members of the Experimental Paving Committee proceeded 
to Oxford-street, for the purpose of entering into a minute examina- 
tion of the specimens, prior to completing their final report and re- 
commendation to the vestry as to the plan which it would be most 
advisable to adopt. "The:blocks of granite laid down, and the inter- 
stices of which ure filled up with Claridge's Asphalte, was found to 
be in excellent condition, as was also tlie granite laid down by the 
parish and grouted together. The Bastenne Gaujac bitumen had 
stood the test of the wear occasioned by the number of vehicles 
passing through this extensive thoroughfare in a surprising manner, 
but at parts where the traffic is most severe here and there, slight 
ruts are perceptible. On arriving at the wooden blocks, the surface 
was found to be as smooth and even as when first laid down. Five of 
the blocks were taken up and minutely examined by the committee, 
and one of them split into pieces for the purpose of discovering if 
any symptoms of decay had made its appearance, but the wood was 
found to be perfectly sound, and the diminution of the length of the 
blocks (12 inches), notwithstanding the immense weight of tlie ve- 
hicles continually passing over them, was scarcely perceptible. Having 
completed their survey of the road, the committee adjourned to the 
Court-house for the purpose of deliberating as to the best mode to 
be adopted, when a long discussion ensued upon the subject. Mr. 
Kensett supported the adoption of the wood, and Mr. Harbutt aud 
several otliers opposed it upon the ground that the material was of 
too slippery a nature for horses. After a variety of arguments, iu 
the course of which three or four amendments were put and nega- 
tived, the following resolution was pnt and carried—viz. “That it 
appears to the committee that the wooden block paving has proved 
itself equal to the traffic and paving of the whole of Oxford-street, 
and it is, therefore, resolved to recommend to the vestry to adopt the 
wooden block paving for that thoroughfare, subject to certain condi- 
tions and regulations." The greatest interest is manifest on this sub- 
ject in Marylebone. 


ENGRAVING ON bIARALE.—.\ discovery of some importance to the statuai y 
has recently been made by Mr. C. Page, of Pimlico, by means of which en- 
graving on marble is greatly improved. In cutting letters in marble in the 
ordinary method, the edges chip off, and the defects are covered by painting 
them over; but Mr. Page obviatcs this difficulty by covering the surface of 
the polished marble with a coat of cement before the chisel is used. The 
cement effectually prevents the marble from chipping ; and when the coating 
is removed, the. letters remain as perfect as if cut in copper. 
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PROCEEDINGS OF PARLIAMENT.—SESSIONS 1839, 


Nous of Commons.—List of Petitions and Private Bills, and progress therein. 
Petition | Bill read] Bill read] Bill read 


Royal 
re- first | second | third y 
ecd: time. | tme. | time. | Assent. 
Aberbrothwick Harbour . . |Feb. 6. |Feb. 27. |Mar. 12. |Apr. 15. |May 14. 
Aberdeen Harbour . {Feb, 8. |Mar.15. Apr. 15. s "m 
Ballochney Railway . |Feb. 12. |Mar. 14. |Apr. 8. |May 3. |July 1. 
Barnsley Waterworks . . |Feb. 2]. s s ES 2s 
Bath Cemetery. . » |Feb. 22. PT Ss Se 
Belfast Waterworks . - |Feb. 22. June 17, June 27. es s 
Birmingham Canal . |Feb. 20. |Mar. 15. | Apr. 12. |June 13. |July 1. 
Birmingham & Glos. Riway. (Feb. 21. |Mar. 15. |Apr. 9. vs ^ 
Bp. Auckland & WeardaleRa. |Feb. 22. |Mar. 18. |Apr. 15. 3 
Blackheath Cemetery . . |Feb. 22. |Mar. 18. ve BN s 
Bradford (York) Waterworks |Feb. 21. eu es "m a 
Brighton Gas . : . |Feb. 21. |Mar. 18. |Apr. 22. [May 3l. June 14. 
Brighton Cemetery . — . Feb. 21. |Mar. 18. |May 28. July 30. | Aug. 17. 
Bristol & Gloucestershire Ra. |Feb. 21. |Mar. 7. |Mar. 19. | May 13. July 1. 
British Museum Buildings "eb. 22. |Mar. 18. |Apr. 12. |May 2. |June 4. 
Bromp:on New Road . - Fcb. 22. |Mar. 18. [May 30. m -— 
Cheltenham Waterworks . |l'eb. 22. (Mar. 12. |Mar.22. |Apr. 30. June 4. 
Commercial (London and 

Blackwall) Railway . |Feb. 14. |Mar, 8. 'Mar.2]. |June 20. |Aug. 17. 
Dean Forest Railway . Feb. 19. y » T s 
Deptford Pier. . ^ . — . |Feb. 22. |Mar. 18. |May 28. June21. July 19. 
Deptford Pier Junction Rlwy. |Feb. 22. |Mar.20. |May 28. |June27. |July 19. 
Deptford Steam Ship Docks | |Fcb. 22. E : ES ss 
ExinLurgh, Leith, and New- 

haven Railway . - |Feb. 19, |Mar. 11. |Mar. 27. |May 30. July 1 
Eyemouth Harbour . . |Feb. 12. |Mar. 14. |Apr. 8. |Ma 28. |June 14. 
Fraserburgh Harbour . — . |Feb. 20. |Mar. 15. |Apr. 8. June 7. jJuly 1 
General Cemetery - |Feb. 20. |Mar. 11. |Mar.21. |Apr. 16. [May 14 
Gravesend Gas. . . . (Feb, 21. |Mar. 18. m E m 
Great North of England Ra. |Feb, 18. Mar. 13, |Mar. 25. |May 3. |June 14. 
Great Western Railway — . |Feb. 14. |Mar. 4. Mar. 13. |May 1. |June 4. 
Great Central Irish Railway |Mar. 3. x .. m as 
Herefordshire and Glouces- 

tershire Canal . . |Feb. 20. (Mar. 13. |Apr. 22. [May 15. June 4 
Verne Gas 3 i Feb. 22 T zh «s - 
Liverpool Docks . ‘ Feb. 21. à " ies on 
Liverpool Buildings - |Feb. 21. |Mar. 18. | May 28. |June 27. [July 29. 
Liverpool and Manchester 

Extension Railway . . |Feb, 14. |Feb. 28. | Mar. 12. |May 13, June 14. 
London and Birmingham Ra. Feb. 8. Feb. 22. |Mar. 6. May 30. Junc 14. 
TondonBridgeA pproaches,&e.| Feb, 19. |Apr. 11. |Apr.26. June 6. |Aug. 26. 
London & Croydon Railway |Feb. 19, |Mar. 18. |Apr. 8. |May 3. June 4. 
London Cemetery a . |Feb. 19. |Mar. 18. . e. je 
London & Greenwich Rlway |Feb, 21. |Mar. 18. hpr. 8. |May 3. June 4. 
London and Southampton 

(Guildford Branch) Rlwy. |Feb. 22. T m os oe 
London and Southampton 

(Portsmouth Branch) Ra. Feb. 6. |Feb. 25. Mar. 7. |May 3. June 4. 
Manchester & BirminghamRa.|]"eb. 18. |Mar. 18. | Apr. 23. Junel3. July 4. 
Manchester and Birmingham 

Extension(Stune& Rugby Ral Feb. 11. |May. 1. |May 14. " . 
Manchester & Leeds Riway. Feb. 18. |Mar. 7. |Mar. 19. |May 30. July 1 
MaryleLoneGas & CokeComp. | Feb. 22. |Mar. 18 on - kx 
Monkland & Kirkintilloch Ha. |Feb. 12. |Mar. 14. |Apr. 8. |May 3. July 4 
Necropolis(5t.Pane.)Cemetry Feb. 21. |Mar. 15. . ae ES 
Newark Gas i , . |Feb. 14. |Feb. 28, |Mar. 11. |Apr. 18. (May 14. 
Newcastle-upon-Tyne & N. 

Shields ( Extension) ltlwy. |Feb. 18. |Mar. 15. oe . m 
Northern & Kastern(1)Rlwy. |Feb. 22. |Mar.18. |Apr.22. June 4. July 19 
Northern & Eastern(2)Rlwy. ileb. 22. |Mar.27. Apr. 16. |June 4. July 19. 
North Midland Railway — . ‘Feb. 11. |Mar. 4.|Mar. 14. |May 1. July 1 
North Union Railway . - |Feb. 22. oe m "m "m. 
NottinghamInclosure & Canal ;Feb. 18, |Apr.11. |Apr.23. June 6. July 1 
Over Darwen Gas . _ « |Feb. 21. |Mar. 18. | Apr. 12. |June 3. July 19 
Perth Harbour & Navigation |Feb. 14. |Mar. 13. Apr. 8. May 2. June 4. 
Portishead Pier . + |Feb. 22 o's D m ; 
Preston Gas $ .  .lFeb. 6. (Feb. 20. |Mar. 6. Mar. 19, Apr. 19 
Preston and Wyre Railway |Feb. 6. Feb.20. jMar. 4.;Mar. 15. July 1 
Preston and Wyre Railway, 

Harbour, and Dock . ^. |Feb. 21. ‘Mar. 18. Apr. 12. June 13. July 1. 
Redcar (No. 1) llarbour— . [Feb. 19 os ES "m . 
Redcar (No. 2) Harbour — . |Feb. 22. (Mar. 27. E de ae 
Rishworth Reservoirs . . Feb. 21. Mar. 6. |Mar. 22. |May 30. è 
Rochdale Waterworks Feb. 7. |Feb. 21. |Mar. 6.;May 6. June 4. 
Rochester Cemetery. — . |Feb. 22. Mar. 18. v: HOD hues 
Sawmill Ford Bridge & Road |Feb. 21. Mar. 18. |Apr.22. JunelO. Ju'y ]. 
Slamannan Railway. . |Feb. 12. ‘Mar. 18. Mar. 27. |May 28. July 1 
south Eastern Raifwa . |Feb. 11. (Feb, 27. (Mar. 25. [May 15. June 14. 
S. Eastern (Deviation) Ra. . |May 3. [May 6. [May 30. June 19. July 19. 
Teignmouth Bridge . . (Icb. 14. m un z: oy 
Tyne Dock AES Feb. 22. Mar. 15. |May 7. ‘June 13. July 1. 
Tyne Steam Ferry . (eb. 2]. .. E m m 
Walsall Junction Canal . ‘Feb, 22. ER èx m m 
West Durham Railway . |Feh. 21. Mar. 18. Apr. 8. |May 14. July 4. 
Westininster Improvement . |Feb. 2]. ae os TEE ees 
Wihas & Coltness Railway |Feb. [2. ‘Mar. 14. 'Apr. 8. [May 3. July 1. 
Wyrley aud Essington and 

Birmingham Capa] . — .|Feb.18. m oe T E 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF THE ARCHITECTS OF IRELAND. 


Tue first annual meeting of this excellent institution was held on Wednes- 
day, Aug. 28, at No. 10, Gloucester-street, for the purposes of electing a 
council and other officers for the ensuing year, and of transacting other busi- 
ness of importance. 

RicHARD Morrison, Esa., the Vice-President, in the Chair. 

An animated conversation ensucd between the respected Chairman and 
other gentlemen present, on the great advantages which the Institution must 
confer on the country. It was stated, that while the professional architects 
of Ireland were inferior to no other class of men in Europe, in the several 
branches of their profession, and were competent to raise the architectural 
taste of the country to the pre-eminence which we should hold in enlightened 
society, they were thwarted in all their efforts by a body of men who laid 
claim to the title of architects, though they were, in reality, merely mechanics, 
without any of the knowledge, taste, and learning, which are indispensable 
to the profession. The many tasteless and deformed buildings which every- 
where meet the eye while going through the country, bear undeniable proof 
of the truth of this allegation, while the chaste designs which are occasionally 
met with afford evidence that real talent, if encouraged, is not wanting 
among us. The Institute is founded on the principles of the Royal Insti- 
tute of British Architects, and it is intended to include &mong its members 
and associates all the qualified members of the profession in the country, as 
well as all the resident nobility, gentry, and other encouragers of the fine arts, 
and also, as honorary or corresponding members, the principal learned men 
of other countries. The objects of the society arc the advancement of civil 
architecture, and of all the other arts and sciences connected with it; tbe 
formation of a library and museum ; the carrying on of a correspondence with 
learned men in all parts of the world; and, in fact, the raising of the pro- 
fession to its legitimate state in the country, and the improving of the national 
taste for architecture. — - 

The Secretary read a very flattering letter from Lord Fitzgerald and Vesci, 
consenting to become the President of their society, and also from the Mar- 
quis of Normanby and other noblemen and gentlemen, stating their warm 
feelings of co-operation with the objects of the Institute. 

The following are the officers appointed for the ensuing year :— 

President, Lord Fitzgerald and Vesci; Vice-President, Richard Morrison, 
Esq.; Council, William Murray, Frederick Darley, William Dean Butler, 
William Farrell, James Sheil, George Papworth, and John T. Papworth, 
Esqrs.; Treasurer, William Murray, Esq. ; Secretary, John T. Papworth, Esq. ; 
Bankers, Messrs. Latouche and Co. 


The Mining Journal.—We feel ourselves called upon to direct the attention 
of those of our readers engaged in mining pursuits, to the subscription now 
oing on among the members of that interest, to express their sense of Mr. 
English's conduct, in the late action for libel brought against him hy a Mr. 
William Millie Thomas. The jury expressed the sense of all we!l-thinking 
members of society by awarding a farthing damages, while the judge awarded 
a farthing only for the costs, and his friends have taken this opportunity to 
present him with a permanent testimony of his victory, and of their esteam. 


STEAM NAVIGATION. 


The Sesostris.—The launch of this beautiful vessel took place the beginning 
of last month, from the duckyard of Mr. Pitcher, at Northfleet. e Ss 
sostns is one of a class built by order of the East India Company, for tbe 
express purpose of protecting their trade in the Indian seas. She is a mag- 
nificent vessel, of the highest order of naval architecture, and is altogetbet 
worthy of the important post assigned to her. She is now in the East India 
Docks receiving her engines. ` 


The Boston and Liverpool Steam Ships.—Mr. Cunard, the enterprising pro- 
pe of the line of steam ships to run between Boston and Liverpool, eia 

alifax, has arrived in town. lle came passenger to New York in the 
British Queen. 

He has determined, as we are informed, that the large boats of his line 
Shall run, between Liverpool and Boston, merely stopping at Halifax some 
hours, to discharge freight and passengers. Of these ts he has four now 
building at Glasgow. each 1.200 tons, with engines of 460 horse power. 
They are upwards of 200 feet long, and 34 feet wide. He has two smaller 
boats building, for the purpose of keeping up a communication between Pic- 
ton and Quebec. 

_What Mr. Cunard asks of the Bostonians is, that they should provide hun 
with a wharf, without charge, at which his vessels may be safely moored 
while in this city. Such a wharf, it is supposed. will cost from 30.000 dolars 
to 50,000 dollars. The committee appointed some time since for that purpose, 
are taking measures, we believe, tocollect the necessary amount. We cannot 
have a doubt of thiir speedy suceess. It is not to be su ad that our 
merchants. will hesitate à moment about securing to themselves the t 
mlvantage of a semi-monthly steam-packet communication with England. 
It was the establishment of iar lines of packets between New York apd 
hide, tat first lel to the grent concentration of the foreign irade m 

a y. We ought to improve the pr i aini 
fair shore of nod p present opportunity of regaining our 


Mr. Cunard's line is to commence its trips on the Ist of May neat, Jn 
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point of steam ships we shall then stand ona par with New York. 
shall have four, smi for some time to come she is not likely to have a frapa. 
uumber.— Boston Atlas. - 

Stromboli.—This fine steamer was launched at Portsmouth on Juesday, 
Zith of August, and immediately after warped under the sh: 4, à masted. 
When that was done she was taken into dock, and is there at present to be 
coppered and fitted for engines, boilers, machinery. and paddles. The fol- 
lowing are her dimensions :—Length, 180 feet 1 5-8 inch; ditto of keel for 
tonnage, 157 feet 2 3-8 inches ; extreme breadth, 34 feet 4 inches ; ditto for 
tonnage, 34 feet ; depth of hold, 21 feet; tonnage. 966. 

Promethens, steam-vesscl, built in Sheerness dock-yard, was launched the 
23rd of September; her dimensions are :—Length between the perpendiculars, 
164 feet; keel for tonnage, 141 feet 6 inches; extreme breadth, 32 feet 8 
inches; breadth for tonnage, 32 feet 6 inches ; moulded, 31 feet 10 inches; 
depth in hold, 18 feet 7 inches ; burden in tons, 795; her engines are to he 
of 200 horse power. This vessel was built in the short space of 3 months. 

Lengthening of a Steamer.—A curious operation lately took place in Chat- 
ham "Dockyard. that ot lengthening the Gleaner steam-vessel, which bad 
been taken into dock for that purpose. She was sawn in two a little more 
than one-third of her length from her stern, and ways were laid from the 
fore part of her to tread on, the purchase falls were rove, and brought to 
two capstans, and the order being given by the master shipwright, the men 
hove away, and in five minutes the fore section was separated from the after 
part a distance of 18 feet. The space between will now be filled up vy new 
timber. There is no reeord of any ship or vessel having been lengthened 
in this dock-yanl before the Gleaner. 

A splendid steam-ship, of eight hundred tons burthen, built for the Rus- 
san Government, was Punched at Gravesend on Monday, the 9th ult. 


The Vernon steamer sailed on Saturday, the 7th ult., from Blackwall, for 
the Cape of Good Hope, being the first attempt to send an ocean steamer 
round that point to India. ; 

Canal Steam Navigation.—Messrs. Robins and Co. scem determined to in- 
troduce steam power on canals. On Saturday last we went, by invitation, to 
their warehouse in Camp-field, to witness the experimental trip of another 
hoat. ‘The vessel is the same as the one in which the propellers were used, 
about a year ngo, and its name is Novelty. It is a rotatory engine of about 
ten horses’ power, the invention of Mr. Rowley, surgeon, of this town. The 
boiler worked in Lord's mill, in Garrat-road, about six months ago, and is 
therefore too heavy for the purpose ; but if the experiment succeeds, ma- 
chinery will be male expressly for it. the action of the propellers was so 
violent as to shake the boat very much, and cause great leakage. thereby 
rendering it unfit for use. To avoid this, Mr. Rowley has adopted the rota- 
tory form, and the motion is very pleasant- At a few minutes before two 
o'clock, the boat set off along the Bridgewater Canal, as far as a place called 
the Waters, distant about four miles and a half, performing the distance in 
56 minutes, and the return thence in 45 minutes, being at the rate of nearly 
five miles an hour. The depth of water in the duke's canal is only four feet, 
and therefore the boat could not go at any speed. Subsequently, however, 
she was taken on the river Irwell, and proceeded up the river as far as the 
New Bailey Bridge, and she went there, from the junction locks, in ten 
minutes. She then went down as far as Throstle Nest weir, and performed 
the distance from the bridge to the locks in eight minutes, and to the weir 
in eleven minutes; thus going in less than twenty minutes ; she then re- 
turned from Throstle Nest weir to the locks in twelve minutes. Several 
xentlemen were on board, and expressed their perfect satisfaction at her 
»peed aml motion. She started for London on Monday morning, tugging 
another boat with her, it being the object of Messrs. Robins, not so much to 
gain speed, as to economise the labour of horses, &c. ‘The distance by canal 
to London is 264 miles, and were a direct line made instead of the round- 
about “ junctions," it might be lessened 100 miles, and then canal passenger 
traffic would be a very profitable undertaking. 


Her Majesty's new Steamer Medusa, intended for the morning line of 

kets between Liverpool and Dublin, proceeded on an experimental trip to 

ingstown, under the command of Lieutenant Philipps, accompanied by 
Captain Bevis, her Majesty’s agent in Liverpool. She accomplished her re- 
turn passage in the unparalled short time of nine hours and thirty-eight 
minutes, from pier to pier, and this under many disadvantageous circum- 
stances, having fo contend with a very heavy beam sea, and her engines 
being new and stiff, and falling short by nearly a revolution per minute of 
their speed. We understand she was frequently going thirteen knots per 
log, and had she been favoured by a spring tide, her passage would scarcely 
have exceeded nine hours. She, and her sister ship, the Merlin, were mo- 
delled by Sir W, Symonds, and their machinery, which has proved to be of 
the viry first order, was constructed at the celebrated foundry of our towns- 
men, l'awcett, Preston, and Co. They are of about 900 tons burden, and 
320 borse power, and, owing to their great. benm, have admirable accommo- 
dations. The size and the strength of these vessels, their power whether 
under canvass or steam, and the circumstance of their passing the perilous 
navigation at the entrance of our river by daylight, a matter of great con- 
sideratiou at all seasons, but particularly in the winter, have left the public 
nothing to desire.—ZLiverpool Standard. 

Electro-Magnetic Navigation.—Mr. Faraday recently received a letter from 
M. H. Jacobi, dated St. Petershurgh, on the application of electro-magnetism 
to navigation, and Mr. Faraday has caused it to be inserted in the London 
and Edinburgh Philosophical Magazine tur the current month. ‘rhe following 
is a short extract from this very curious paper :—" In the application of 
electro-magne ism to thc movement of machines, the must important obsta- 
ele always has been the embarrassment and difficult manipulation of the 
battery. This obstacle no longer exists. During the autumn of 1838, ard 
at a season (in 1639) already too advanced. L mide, as you will have learned 
by the Gazettes, the first experiments in navigation on the Neva, witha 
ten-oared shallop, furnished with paddle-wheels, which were put in motion 
by an electro-magnetic machine. Although we voyaged during entire days, 
and usually with 10 or 12 persons on board, 1 was not well satisfied with 


Ws “this first trial, for there were so many faults of construction and want of 


insulations in the machines and battery, which could not be repaired on the 
spot, that I was terribly annoyed. All these repairs and important changes 
being accomplished, the experiments will shortly be recommenced. The ex- 
rience of the past year, combined with the recent improvements of the 
tien. give as the result, that to produce the force of one horse (steam- 
engine estimation,) it will require a battery of 20 square feet of platina dis- 
tributed in a convenient manner, but I hope that eight to ten square feet 
will produce the effect. If heaven preserve my health, which is a little 
affected by continual labour, I hope that by next Midsummer I shall have 
equipped an electro-magnetic veasel of from 40 to 50 horse power." 


ENGINEERING WORKS. 


Diving -bell at the Breakwater.—W'e understand that preparations have been 
for some time past in progress, under the direction of W, Stuart, Esq., the 
Superintendant of the Breakwater in Plymouth Sound, for the purpose of put- 
ting a diving-bell at work upon a part of this grand national undertáking. 
On Thursday last the bell was lowered down at the western end of the work, 
with the view of facilitating the formation of the foundation at that end, from 
3 to 4 feet below the lowest ebb tide; and the extension of the slope lower 
down, round the head, with large blocks of granite dovetailed honzontaliy 
and vertically. This is the first occasion on which the bell has been used 
upon the breakwater, though it has been frequently used in carrying on other 
public works in this purt.—Plymouth Herald. 


Portishead Pier —With a view to the port of Bristol becoming the packet 
station for Irish and foreign mails, a prospectus for a pier at Portishead has 
been published, in order to secure, at all times of the tide, a safe and commo- 
dious station for vessels.— Bath and Cheltenham Gazette. 


Thomas Rhodes, Esq., Commissioner for the Improvement of the Shannon, 
is already on his tour of inspection.— Waterford Mail. 

Pembroke Dockyard is to be considerably enlarged westward, and a new 
dock formed, agregably to the ins:ructions of Government. 


The Boston Harbour Committee, acting on the suggestion of Mr. Valentine, 
have resolved to sink a vessel, to act as a breakwater, at the end of the new 
work in the haven, and for that purpose have purchased the old Witham 
steamer ; this and some other precauuonary measures are expected to preserve 
the remainder of the work, of which a very considerable portion was recently 
washed away. 

Lincolnshire.—The plan for deepening and widening the Till between Had- 
dow and Till-bridge, is not to be relinquished. The fall from Till-bridge to 
the Fossdyke being only 2 feet, it is pro to cut a half secti n canal, 
thereby opening a water communication from Till-bridge to the Foss. Were 
this desirable object accomplished, the dyke would be rendered available for 
the purposes of navigation; and to the agricultural district ti would prove a 
valuable acquisition, as the corn, coals, manure, &c., now transmitted b 
land-carriage might be sent by vessels at a much cheaper rate.— Lincoln 
Mercury. 

River Mersey.—A meeting was held at Liverpool, for the purpose of form- 
ing a company to undertake to make a tunnel under the Mersey, to connect 
Liverpool with the Cheshire side of the river. Mr. Stevenson, Mr. Vignoles, 
po other eminent engincers, declared the undertaking practlcable.—Chester 

‘hironicle. 


The Newcastle Subscription Water Company's large reservoir, at the West- 
gate, has just been completed under the superintendence of W. D Anderson, 
*sq., the engineer of the corporation. It will hold more, we believe, than 
four times as much water as the old reservoir, and the town has been par- 
tially supplied from it since Tuesday last.—Newcastle Chronicle. 


Galway Docks.—We stop the press to announce the effect of an extraordi- 
nary spring tide, accompanied with a south-west fale, to be compared only 
with the hurricane of the 7th of January last. c gale burst in a large 
cofferdam of our new docks, within about an hour of high water. and filled 
the basin, in an incredibly short period, to within 10 inches of the coping. 
The devastation wrought by the angry and raging element was majestically 
terrific. The immense pieces of balk, used as piles, wtre shattered to pieces, 
anl nothing could withstand the force with which the tide rushed in. The 
gates fortunately escaped injury. The men employed by Mr. James Stephens 
were happily removed from the works before the tremendous (we may say) 
catastrophe. The works must be retarded for about a fortnight. Stones of 
à ton weight were rolled forth as pebbles by this destructive tide, and should 
the wind continue in the same point, the coping of the dock must be covered 
by the succeeding tides. No lives were lost.— Galway Advertiser. 

Survey of the Coast between the Thames and Portsmouth.—We have recently 
Observed notices in the local journals of inspections, by commissioners of 
known respectability, of harbours on this coast ; and, on making the neces- 
sary inquiries, we are exceedingly glad to learn the very important nature of 
the investigation in which they are engaged. They have been appointed by 
the Board of Admiralty to inspect the harbours nd the coast between the 
Thames and Portsmouth, in order to enable them to frame a general report 
founde | on satisfactory data as to the means of improving the communication 
between this country and France by steam packets, and of affording shelter 
to ships in distress during contrary winds or storms. There is not a single 
harbour along the coast in questiun whieh a vessel of any considerable size, 
or which steam packets can enter, near the period of low water. The com- 
missioners are Admiral Gordon, Colonel Thompson (a military engineer), 
Messrs. James Walker and Cubitt (civil paneer Captain Drewe (a member 
of the Trinity House), and Captain Vidall (a post captain in the navy). 


egenis ind of the Port and Harbour of Chester.—At a numerous and influ- 
ential meeting of the inhabitants of Chester and its neighbourhood, held in . 


the Exchange, for the purpose of hearing the report of the progress made by 
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the River Dec Navigation Improvement Committee, tu inspect Messrs. Ste- 
venson’s plans, and also to hear. the remarks of Mr. Scott Russel) on the 
subject. the Mayor, John Uniacke. Esq., who presided, explained the steps 
which had been taken by the committee appointed by the meeting held in 
December last, whose report, with that prepared by Messrs. Stevenson, civil 
engineers, of Edinburgh, would be submitted to the meeting. ‘The citizens of 
Chester, he observed, entertained no hostile feeling to tbe River Dee Com- 
pony. but he thought the latter were hound 10 full the engagements they 
had entered into when they obtained their bill, a century ngo, to keep six- 
teen feet of water in the river at moderate spring tides, or forfeit the tenure 
of their occupancy. If the citizens of Chester could not get the redress they 
sought, their only course would Le to demand it at the hands of parliament. 

he reports in ee were then read. by which it appeared, after a care- 
ful survey, that the estimated expense of improving the navigation of the 
River Dee, from Chester to Flint, and of obtaining sixteen fect at high water, 
of ordinary spring tides up to Chester, was as follows :—7 


£ s d. 

For improving the turn at the Cheese House. . . 350 0 0 
For forming rubble facewalls at the first and second turns 

below the Cheese House E " ? 5 . 1,527 15 0 
For extending the stone causeway from the Lower Barrel 

Perch to the Pentre Rock, including perches or beacons 11,304 15 0 


For a steam dredge, with apparatus and punts, and for 
dredging the bed of the river, so as to obtain sixteen 
feet at high water of ordinary spring tides . . 9,458.18 0 
Incidents on 22,6414. 8s., at 10 per cent. . " . 2,264 2 9 
Total £24,905 10 9 
Mr. J. S. Russell, of Glasgow. afterwards addressed the meeting, contending 
that a simple practical pln of improvement was now proposed to the inhabi- 
tants of Chester, which would repay them in a few years, by the increase of 
dues, for the money they had expended, when they might proceed still further 
with their improvements, and deepen the river from sixteen to twenty feet. 
On the motion of Dr. Thackeray; seconded by 15. S. Walker, lisq., the report 
of the Messrs. Stevenson was adopted. W. i Brown, Esq., said he had been 
authorized to state to the meeting, that the River Dee Corfipany would give 
their fullest consideration and aid to any definite well-considered plan for the 
improvement of the river; they had consulted some of the most eminent 
engineers on the subject, many of whom considered the dredging scheme as 
quite problematica! ; but still the company were quite willing to aid the 
committee in making a trial of it, and for that purpose they had agreed to 
pive 200. towards furnishing a dredging machine and working it near the 
ends of the river. Mr. Stephenson and Mr. Russel remarked that no per- 
manent good effect could be produced at the bends of the river by dredging, 
until the walls named in the report were made. W. Wardell, Esq., after- 
wards addressed the meeting, expressing a hope that the River Dee Company 
wouid go hand in hand with the meeting in carrying ont the improvements 
suggested, 


PROGRESS OF RAILWAYS. 


Lancaster and Preston Railway, and Wyre Railway.—The operations on both 
these lines of railway are now proceeding with all possible activity. On the 
Lancaster line, the viaducts, &c., required for carrying the line to a ter- 
minus, in this town, are in a state of considerable forwardness. The works 
on the Wyre line are also beginning to assume a business-like appearance at 
this end of the line, and a large skew bridge crossing Ashton-lane, promises 
to be a very elegant structure. We are informed by a gentleman much in- 
terested in the railway operations of this neighibourhoo ; that the lines will 
prora open simultaneously ; but it is fully expected that the Lancaster 
ine will be ready for opening in June next. At l'leetwood, the buildings 
are going on with great spirit. An hotel, on a very extensive and splendid 
scale, is on the eve of Leing erected. Greater enterprise has been lately 
exhibited in the progress of the Wyre railway, and other erections connected 
with it, than has been the case at any previous period.— Preston Chronicle. 

Chester and Crewe and Birkenhead Raílways.—We think our friends who 
have not lately visited the two railways in course of construction in the 
vicinity of this city, would be much gratified by an inspection of the works, 
which are progressing with great rapidity. We woud especially recom- 
mend to their notice the railway at Upton, and the aqueduct under the 
canal at Christleton, through which the Ches:er and Crewe railway is to 

ass. The inverted arch, which is to bear the weight of one-half, is now 
finished. We understand the canal will be turned from its present tem- 
porary course, and flow over the acqueduct in two er three months. The 
oundation of the Tarvin Road bridge is being laid, and the double line of 
permanent rails between that place and Chester give a very finished appear- 
ance to that portion of the line, —Chester Gazette. 

The Midland Counties Railway Company have very wisely instituted a 
third-class train of carriages, by which passengers are conveyed, morning 
and evening, between Derby and Nottingham, fer a shilling each. We hear 
also that Inst week an arrangement cummenced, by which passengers from 
Birmingham and Derby can reach Nottingham in time for the coaches to 
Lincoln and Hull. 

Glasgow, Paisley, aud Greenock Hailway.—Last month the directors of this 
railway made their quarterly inspection of the works:—ln Glasgow, on 
what is called the Joint Line, the piers of the arches are springing up in 
every direction ; and although so lately cammenced, the works are well for- 
ward. Must of the masonry between Glasgow and Paisley is completed, 
and the line is almost entire. Several miles of the permancnt rails are now 
laying, and in a month or two the cutting at Arkleston will be the only part 
pafipished. The tunnel there is being bricked, and will Be ready, we under- 
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apd. in January, ln Paisley, the masonry, which is of the most imposing 
zand, P likely to be finished this year. From Paisley to the river Gryfe 
a- wway is in a very advanced state; and thence, over the entire Bishop- 
ton Eostraet, the rapid advance made during the last three mouths appears 
wonderfud+yhen the nature of the material is taken into account. The 
tunnels espo aare pushed forward with great energy and determination, 
and their postion is in pleasing contrast with tbe popular predictions of 
six months back. The West Ferry cutting is finished, and presents a splen- 
did vista of perpendicular rocks. About 45,000 yards of whin rock pas? 
heen excavated here, at the expence of nearly 160,000 lbs. of gunpowder. 
—Greenock Advertiser. 

York and North Midland Ruilway.—The laying of the second line of rats is 
proceeding with rapidity, and will be completed from this city ( York) to 
the junction in about four months. The other works frum Milfonl to Altofta 
are progressing very favourably, and no doubt exists that the contractors 


will have completed their respective contracts in March nex C.— Yarkukue 
Gazette. 
Stockport Viaduct.—We mentioned a month ago that six arches of ties 


stupendous undertaking had been turned and completed ; since then another 
of the large arches ("3ft span) has been turned, and the piers for three 
others are nearl y to recetve the framing of the centres, so that seven 
arches, two of the small and five of the large, are so far completed as now 
to assume a feature from which the public may gather some idea of the ex- 
traordinary magnitude of the undertaking. e greatest praise is due to 
the contractors for the alacrity with which the work has proceeded ; and 
judging from present appearances. we might venture to predict that all the 
ten arches on the Lancashire side of the river will be completed in the 
course of the present year. This is a most extraordinary instance of de- 
spatch even equal to rnilway speed, when it is told that they were com- 
menced in March last, that eight of them arc 63 ft. span, and five of them 
73 ft. above the surface of the earth to the under side of the arch, and that 
each wil] consume 140,000 bricks and 3,500 feet of timber. . 


South Eastern Railway. (Godstone, Surrey ).—Vhe line of the South Eaxtern 
Railway is now being set out through this parish and neighbourhood, and 
active operations are expected to commence 1n a few weeks, — Susser Express, 
September 21st, 


Birmingham and Derby Junction Railway.—Fngincer's report at the ks 
half-yearly Meeting beld on the 29th of August. Drar Sir.—Agreeal:ly 
with your instructions, | have to submit to you the following brief remarks 
on the present state of the works. 

The double hne of the permanent way is laid and ballasted the while 
distance, with the exception of about a mile near Derby, which, I expect, 
will be completed in the month of October. ‘The recent unusually heavy 
rains, which delayed the opening of the line for several weeks, cAused a 
general subsidence in the newly-formed embankments, and have required 
great excrtions on the part of the contractors to maintain the permanent 
way in good order. No interruption to the traffic bas, however. ex urzed 
from this source, and | anticipate, in consequence of the rapid consolidation 
of the embankments, some reduction in the repairs during the coming winter, 

Excepting on the part of the line near Derby before mentioned, little re- 
mains to be done by the contractors in compieting the line besides sriti: g 
the slopes and similar works, and the progress making. will, I expect, enabte 
me to bring nearly the whole : f their accounts to a close in the course of a 
few weeks. The necessary arrangements for commencing the conveyance of 
goods between Birmingham and Derby will be made by the end of Sep- 
tember. 

The stations at Burton and Hampton will be compléted in the course uf 
the ensuing month; and, in the mean time, the nature of the traffic at the 
intermediate temporary stations will best point out the extent of accommo- 
dation to be there permanently provided. Might locomotive engines hase 
now been reccived, and four are in the course of delivery. 

A considerable number of coaches have been placed upon the line, 2nd in 
a few weeks more, a stock of carriages will be ready sufficient tor the re- 
quirements of every kind of traffic at Md contemplated. From a careful 
revisal of the state of the works, with a view to a final settlement of um 
contractors’ accounts, | have every reason to believe that the tutal expense, 
under that head, will not excced the amount of mf last estimate. 

I am. dear sir, 
Yours, respectfully, 
Jous C. Brexinsnaw, 
Resident Engineer, 


MANCHESTER AND BIRMINGHAM RAILWAY, 


ENGINEER's REPORT to the Board of Directors read at the last Half-yearly 

Merta » held on s of September. " R à 
entiemen.—I beg to present the following Report on the rate of progress ct 
the works under contrat during the last half-year: k 

No. l, or Fairfield Street Contract.—The heaviest work on this contract is tbe 
cast iron oblique bridge (of 128 fect 9 inches span) over Fairfield Street. The 
masonry of one abutment is in a forward state, and the rate of is sack 
^s to insure both being ready for the erection of the arch by the middle sf 
next month, when the castings are expected to be ready, and the fonnder ba» un- 
dortaken to have the iron work erected at the end of this year. The otber part 
of this contract consists of arches of brickwork of 45 fect span, of which eair 
five remain to be turned, and the piers and centres are ready. l cotertain £o 
doubt of this contract being completed within the specified time. 

No. 2, or Chancery Lane Contract, —Docs not comprehend any work demanding 
extraordinary exertions. All the piers and abutments are built, and the impows 
ready for the arches. The arches are of 30 fect span, and sixteen only remata 
to be turned, which will be accomplished in six weeks, A portion of tbe pet 
is built, and the rate of progress in each department is consistent with the esa- 
tract being completed within the specified period. 

No. 3, or High Road Contract,—Chiefly consists of fifty-two arches of 36 fest 
span, sixteca of which asọ turned. Of the remainder, four have the carm 
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fixed ready for turning ; twenty-four are ready for the imposts, which are in the 

round; the piers for the remaining six are commenced, and arc about half 

uilt. The number of centres in use, and of hands employed, enable the con- 
tractors to turn one arch daily; the whole, therefore, will require but six 
weeks, anleas delayed by unfavourable weather. The south end of this contract 
is terminated by a cast iron oblique bridge over the Hyde Rond. ‘The piers and 
abutments of this bridge are in progress, and the whole of the iron work is cast, 
and now fitted together. The contractors had not possession of the land for this 
contract until April last, but have nevertheless undertaken to complete it simul- 
taneously with their other contract, No. 2. The state of tho works as now reported, 
and the arrangements made, are suficient to justify a confident expectation of 
the completion of the work accordingly. 

No. 4, or Heaton Norris Contract.—The excavation of Heaton Norris, and its 
corresponding embankment, are tlie only heavy work, and they are in a forward 
state. On the 13th of last month, the embankment from Heaton Norris to the 
Hyde Road required but 50,000 cubic yards to complete it. This work, therefore, 
has advanced consistently with its completion by the beginning of November 
next, as stated In my Report of last half-year. At the same date there remained 
in the Heaton Norris cutting 112,820 cubic yards. It will be observed that this 
quantity exceeds that which is requircd to finish the embankment; the surplus 
(being all sand) will be required for ballasting the permanent way. The em- 
bankment at the south end of this contract extends to the north abutment of the 
Stockport Viaduct, and requires only 12,700 yards to complete it. The bridges 
ander the line are nearly all completed, except that which crosses the Stockport 
Road. This ia an oblique cast iron bridge, each from the patterns made for the 
Hyde Rond bridge. ‘The iron work of both isin the same state of forwardness. 
The erection of the bridges over the line has just commenced, and will, I have 
no donbt, proceed with the energy necessary to bring the work to completion in 
the specified time. It may be proper to observe, that three bridges could not 
have been begun earlier, because the foundations are in sand full of water, which 
could not be effectually drained until the cutting was nearly finished. I have no 
reason to apprehend any disappointment in the completion of this Contract in 
the proper time. 

No. 5, or. Stockport Viadwet Contract.—The north abutment is built to the 
level of the cornice. Three arches are turned and backed ; the fourth is nearl 
w; the centering for the fifth is being fixed; the sixth and seventh plers are built 
and the imposta are upon them ready for the centering; the base of the eighth 
pier is complete, and that of the ninth is jnat began. The cofferdam for the 
north pier in the Mersey is finished, and that for the south is in progress. This 
Contract is proceeding satisfactorily, and I think consistently with the comple- 
tion in proper time. 

No, & or Congleton Viaduct Contract.—Eight millions of bricks have been 
made. The quantity will be sufficient to carry on the work until the return of 
the brick-making season. The contractor Is erecting his machinery, and the 
frst stone is expected to be laid In about a fortnight. 

I am, Gentlemen, your most obedient Servant, 
Manchester, Sept. Sth, 1839. Geo.W. Bock. 


NEW CHURCHES, &-. 


Northumberland.—On the 9th ult. the foundation atone was laid of a new 
church to be erected at Tynemouth. The architects, Measre. John and Benja- 
nin Green, have selected for the style of architecture, the gothic of the 10th 
seatury, having the perpendicular character In the subdivision of the mulllons of 
the windows, &c., which was prevalent in this country about the time of Henry 
he 7th, and other features which mark the style. The building will be highly 
iraamental to emouth, being placed at the west end of the village, where the 
Preston and Shields roads divide . The plan of the church is in the form of a 
‘rom, with a transept at the north and south sides, and a chancel at the east 
md, beyond which is a robing room. There will be a tower or turret, and sure 
nounted by a spire 95 feet high from the ground. The length of the church 
nside ie 83 foot including the chancel, and the breadth 41 feet, exelusive of the 
ransepts, which project 9 feet on each side. The number of sittings provided 
or at present is (on the ground floor), of which 250 are free ; but the interior 
1 arranged so that galleries may hereafter be erected, whenever it is found ne- 
essary to increase the accommodation. The site on which the church fs built 
as been presented by his Grace the Duke of Northumberland, together with a 
onation of 200i. towards the erection. Newoustle Chronicle. 

Staffordshire.—The first stone of a new church in the parish of Walsall, was 
uid by the Right Hon. the Countess of Bradford, on Monday, 14th ult. The 
tended church will be a gothic structure, supported by buttresses, with em- 
attled turrets and a tower, capable of accommodating ,150 persons. About 
Y) sittings will be free.—Mr. Highway is the Architect. 

Rye Church.—This ancient and spacious building is undergoing certain im- 
rovements, which, when completed, will add materially to its beauty and con- 
tnience. The gallery is to be considerably enlarged, chiefly for the accommo- 
ation of the school children, and for the reception of the organ; and a doorway 
aderneath, which is said to have been closed for at least 100 years, has also 
ist been opened. But the most material alteration will be made in the two im- 
vente gothic windows, at the east and west of the edifice. A large portion of 
ie window at the chancel end, which is now bricked up, will be opened ; and 
ie plain glaas will be replaced by either painted or stained glass. The same 
teration is to be made in the western window, which will greatly enhance the 
santy of the church. This is done at the suggestion of John Haddock Lardner, 
sq., who has liberally offered to defray the whole of the expense.— Brighton 
asette, 

Dorsetshire.— It has been decided to build a new church at Marshwood, and 
nders have been advertised for, for carrying the work into execution. — Dorset 
»unty Chronicle. 

Cheltenham.—The two new churches now building in our immediate vicinity 
w fast approaching completion. That on the borderline of Leekhampton 
wish, the works of which had for a long time been suspended from want ef 
nds, is again in active progress, and the tower appears already rising consider 


ably above the hody of the church, the interior of which is also in a very forward 
slate; masons and plasterers being alike busily employed therein, Christ 
Church, whose noble and cathedral-looking tower forms quite the crowning orna- 
ment of the town’s architecture, has becn for some time in the possession of the 
carpenters and puinters, who arc still actively engaged on the pews and general 
fittings. The pulpit and reading-desks, which are of white stone, sculptured and 
carved in harmony with the gothic atyle of the exterior style of the building, are 
nearly finished, and judging from the present appearances, the church scems 
likely to be quite ready for the performance of divine service in the course of a 
month, or six weeks at farthest. The second week in October has been named 
as the probable time of consecration, but we believe nothing has yet been posi- 
tively fixed on the subject.— Cheltenham Looker on, 

Church Building Commission.—The 19th annual report of the Commissioners 
for Building New Churches has been just issued. At the time of printing their 
last report the Commissioners state that 225 churches and chapels had been com. 
pen in which accommodation had been provided for 297,912 persons, including 

64,495 free seats appropriated to the use of the poor. Since that time they 
report that 18 churches have been completed, affording aecommodation for 16,000 
persons, including 9773 free seats for the poor ; making in the whole 243 churches 
and chapels; affording accommodation for 314,412 persons, including 174,270 
free sents for the poor. In addition to these, 18 other new churches are now 
building, and in a very forward state: the number to be accommodated in pews 
is 7207, and in free seata 9949; total 17,156. Plans for eight other churches 
have been approved of, and it is in contemplation to build eight others, at vari- 
ous places. Conditional grants of moncy have been made to 38 parishes, town. 
ships, or places, in aid of building churches and chapels, as also for providing 
sites for churches and chapels in 46 other different places, interspersodly through- 
out England. Applications for further church accommodation have been made 
by the inhabitants of 47 districts, situate respectlvely elther in England or 

ales. 

Manchester.—The now Unitarian Chapel was opened for divine service at the 
beginning of the last month, it is situate nearly opposite Olifford-street, Upper 
Brook-street. The chapel (the corner stone of which was laid on the 8th Sept., 
1837, the walls being at that timo level with the floor) is a handsome stone edi- 
fice, from an original design by Mr. Charles Barry (who was present during the 
services), the architect of the new houses of parlament; of the frec grammar 
school of King Edward IV. Birmingham,fand of the Royal Institution and the 
Atheneum in this town. The style of architecture of this chapel, is what Is de- 
signated the mixed or English. The west, or entrance end, has a cathedral-like 
appearance, chictly the result of a bold arch, cnclosing gothic folding-doors, and 
a double arched window abovo, between light elegant pillars. ‘The corners, sa 
well as both sides of the building, are flanked by massive stone buttresses, sur- 
mounted by crocketted pinnacles, and a high pointed roof, covered with grcen 
slatcs, The sides of the chapel aro respectively divided, hut cight buttresses, 
into seven beys, cach containing a high arched window. The east or vestry end, 
has a circular window, below which is an attached, projected building, compri- 
sing a convenient vestry and a committec-room, cach about fourteen feet square. 
The entrance to the chapel has two porches ; stairs on each side of the outer arch 
communicate with the organ gallery and small Relleries which form its wings, all 
being over the porches, and not projecting at all into the body of the chapel. The 
inner porch opens into lobbies, through which are entrances to the floor of the 
chapcl. The position and form of the west-end galleries, placed as it were in 
arched recesscs, and therc being no other gallery, contribute to a pleasing and 
novel effett, which is produced in the interior by the lofty space terminating in an 
arched roof, approaching to the pointed of or lancet form, The dimensions of 
the chapel are 73 by 37 feet, inside measure. The chapel contains, on the floor, 
88 pews, and four in the small galleries, and will furnish accommodation alto- 
gether for 450 persons. There are two side isles, as In the late Mosley-street 
chapel, dividing the pews into three ticrs, all on the level; and the building can 
be warmed by means of hot water passing under the flooring, and the warm nir 
from wh'ch ascends through gratings bordering the aisles, The cost of the land 
around (which is hereafter to be surrounded with an iron nlisading, in harmony 
with the style that pervades the building,) and of the edifice itself, which was 
erected by Mossrs. Bowden and Rdwards, is between 8,0001, and 9,000/.— Man- 
chestet Advertiser. 


PUBLIC BUILDINGS, &c. 


Plymouth.—A meeting was held on the 18th ult. to take into consideration 
the erection of & Public Hall of very spacious dimensions in this town, Mr. 
Wightwick, the architect, submitted designs, and an estimate for the building, 
which met with the general approval of tho meeting. The design for the build- 
ing exhibits a grand Corinthian Portico towards Lockyer-street ; and a neat front 
towards the east, harmonising with the architecture of Princess-square,. To 
give an idea of the size of the great hall, it may be premiged, that the ball-room 
of the Royal Hotel is about TT fect by 40 feet, while the ceiling of the room pro- 
posed, measures 100 feet by 60. This will be surrounded with a gallery 10 feet 
wide, along the sides and one end, and 20 feet wide at the other end. In the 
eastern portion of the building are twe handsome rooms, 50 by 25 each; and 
below these are the entrance from Princess-square, with rooms for a resident 
house-keeper. A great extent of basement is necessarily provided, to be appor- 
tioned off for store cellarage as required. The great hall would be lighted by 
twe vast lantern ranges, extending from end to end, immediately under the cor- 
nice of the ceiling; and supported by opposite rows of lofty columns, or ante, 
standing forwards the width of the galleries from the outer walls; so that the 
interior, (divided, as it were, into a spacious lofty nave, and lower side aisles, 
and having also galleries on smaller columns across both enda,) will exhibit an 
unusually rich and varied perspective. This design was, however, merely sub- 
mitted by Mr. Wightwick, as a sketch, to be modified as occasion may require ; 
and as made out chiefly with the view of obtaining definite information as te the 
cost of such a building. — Plgmowth Herald. — .. 

Royal Eschange.— l'he joint committee of tbe Gresham trust, and the Meroers? 
tompany, have applied to Sir Robert Smirke, Mr, Hardwick, and Mr, Barry, to 
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examine the designs sent in for the new Royal Exchange, and select six for the 
choice of the committee. It is said that the last-named gentleman has declined, 
and we suppose that the others must be placed in an awkward predicament, as 
their immediate relatives are understood to be competitors in the contest, It is 
to be hoped, at all events, that the design chosen may reflect credit on the city of 
London, and that no paltrv considerations of mere rental, will lead to the selec- 
tion of a project, whose only merit may be its producing ** shent per shent" upon 
the outlay. 1f such should he the case, the ex-Chancellor of the Exchequer had 
better have kept his 150,0001. laid out in the purchase of valuable buildings for a 
site to receive such an excresence, and the committee had better pause ere they 
pull down the wedgelike masses in front of tbe Bank, which may serve to con- 
ceal this evidence of the taste of our citizens. The eyes of all Europe may be 
said to be upon the choice of the committee, which is either to reflect credit or 
disgrace upon our national architecture.— Times. 


MISCELLANEA. 


— 


Thorwaldsen, who has recently completed some mythological bas-reliefs, is at 
present occupied with a bust of Holberg, and, when that is finished, will under- 
take, for the Baroness Stampe, a statue of himself in marble. The sculptor is 
now residing at the beautiful estate of that lady, where she has built an atelier for 
his use. He has lately visited Hamburgh, and made many short excursions in the 
neighbourhood, which have resembled a continued triumph. Wherever he went 
he was received with processions, speeches, and all the usual manifestations of 
res and pleasure: peasants, it is said, came many miles to see him, and land- 
lords refused to accept payment for the refreshments furnished on these occa- 
sions—a proof how far his popularity has extended among the people, however 
imperfectly the grounds on which it rests may be understood.— Atheneum. 


A River SoYrHE.—À method has been resorted to for the purpose of 
cutting the weeds on the upper Witham of sewers, which has proved of 
great utility, and is deserving of being extensively adopted. It is this: 
several scythe blades are rivetted together in one length, so as to reach 
across the river, and also to curve down towards the bed of it. The elasti- 
city of the scythes, and their united length, naturally cause the curvature 
to take the proper adaptation, and fit the bed; but there are also some 
weights added, to assist in keeping the implement at a proper depth: be- 
sides which it is requisite to let the edge be always horizontal: a broad 
piece of iron is therefore rivetted at each extremity, at right angles, and to 
these ends ropes are attached. Three men on each side of the river draw 
the apparatus upwards, thus meeting the weeds as they are bent downwards 
by the current: by proceeding thus the weeds are cut close to the roots. 
Four miles a day can be cut and cleared, but it is necessary to have four 
men on each side the river to haul and relieve each other, and eight men to 
follow with rakes.—Stamford Mercury. 

Wrought Iron Wheels.—Bourne, Bartley & Co's. Patent Wrought Iron 
Wheels for locomotive engines, railway carriages, &c. The Wheel is made 
of wrought iron; the spokes of which are fat, and placed with their edges 
towards the running course of the wheel. e Patentees prefer making the 
naves of ht iron, but they may be cast on, though the wheel woukl 
then be inferior to one with wrought iron naves. 

ing Oil Paintings.—The German papers state that M. Leipmann, of 
Berlin, has invented a macbine for obtaining copies of oil-coloured paintings. 
It is further said, that the inventor produced with his machine, in one of the 
rooms of the Royal Museum, at Berlin, 110 copies of Rembrandt's portrait, 
painted by himself. M. Leipmann offers these copies for sale at a louis-d'or 
each. 

T. H. Wyatt, Esq. has been appointed architect and surveyor to the Mid- 
tllesex Hospital in fien of Mr. Basevi, who resigned that appointment, 


LIST OP NEW PATENTS. 
GRANTED IN ENGLAND FROM ÜTH SEPTEMBER TO 26TH SEPTEMBER, 1839, 


CnuanmLEs Greenway, of Douglas, in the Isle of Man, for “certain im- 
provements in emuffers.’'—Scaled, September 5; six months, 

Brran Donxin, of Blue Anchór Road, Bermondsey, Engineer, for “an 
improvement or improvements to be used in the process of makin hand 
or by machinery. Communicated by a foreigner residing aod sim. 
ber 5; six months. 

Pavt Rosin, of St. Paul's Chain, London, Gent., for ‘i ts in 
spinning.” Communicated by a foreigner residing abroad.—September 5; six 
months. 

Jonn Rapson, of Emmett Street, Poplar, millright and engineer, for *' im- 
provements in steering ships and vessels." —September 5; six months. 

FREDERICK Brown, of Luton, in the county of Bedford, ironmonger, for 
** improvements in stoves or fire-places.""—September 9; six months. 

SaMUEL Srocker, of High Holborn, pump maker, for “ improvements in 
beer, cyder, and spirit engines."—September 11; six months. m 

Moses Poorz, of Lincoln's Inn, Geut., for “ improvements in apparatus ap- 
plicable to stcam-boilers in order to render them more safe." Communicated by 
a foreigner residing abroad.—September 11 ; six months. 


Srernen Roazrs, of the city of Bristol, merchant, for “ certain improve- 


ments in building the walls of houses and other edifices.” —September 18; six 
months. 

Isaac Dopps, of Masbro, and Wituiax Owen, of Rotherham, both in the 
county of York. civil engineers, for *'cerfain. improvements applicable to rail- 
ways, and in the construction and manufacture of wheels, engines, and machinery, 
to be used thereon, part or parts of which are applicable to other engines, and 
which wheels without a flange are also applicable for use on turnpike roads," — 
September 16 ; six months. 

Jon Tartor, of Pendleton, near Manchester, joiner and builder, for “ cer- 
tain improvements in machinery or apparatus for cutting or ing ornamental 
mouldings or devices in wood and other materials." — September 19; aix 
months. 

Wirta Newron, of Chancery Lane, for * an i: d machine or . 
ratus for weighing various kinds of articles and goods." Communicated by a 
foreigner residing abroad.—September 19 ; six months. 

Jous WrnmrHEiMER, of West Street, Finsbury Circus, printer, for “ im- 
provements in producing ornamental raised surfaces on paper.” Communicated 

y a foreigner residing abroad, —September 19 ; six months. 

Tuomas ‘Tovp, of Kuigston-upon-Hull, Gent., for “improvements ia proe 
pelling vessels” —September 19; six months. í 

Henry Neepx M ScRoPE SHEAPNELL, of Gosport, Gent., for “ improce- 
ments in corkscrews."—September 26 ; six months. 

Samce Wiixs, of Catherine Cross, Darleston, Stafford, iron founder, for 
“improvements in boxes and pins, or screws for vices and presses." —September 
26 ; six months. 

Wiruiam Henry Hornsey, and WiLLiAM. Kenwortny, both of Blackburn. 
manufacturers, for ‘‘ certain improvements in the machinery or us for 
sizeing, and otherwise preparing cotton, wool, flax, and other warps weaciny. 
—September 26 ; six months. ; 


TO CORRESPONDENTS. 


We have received several more communications on railway curves: we ere 
afraid of tiring the patience of many of our readers by the continuance of 
the discussion, but knowing the great interest of the subject to the junior 
members of the profession, we have been induced to extend more space to it 
than we otherwise should have done. We shall select a few of the communi- 
cations which remain on our table, and publish them next month, when we 
hope the discussion will terminate, unless there be any additional communice- 
tion essentially different to what has already appeared. 

Nelson Memorial. We have to apologize to those parties who have for- 
warded us additional descriptions of designs, for not making room for their 
papers, we will try what we can do next month. 

Letters from Mr. Habershon and “ A Catholic,” relative to our review on 
half-timbered houses, are postponed until next month, when we shall conctade 
the review. 


Thanks to Mr. Lewis Cubitt for his parcel, 

In consequence of the very great length of some of the papers in the pre- 
sent Journal, which we considered best to publish in full, rather then divide 
them, we are obliged to postpone several communications, reviews of new 
books, and the principal wood engravings, intended for this month. 

The report on the stone for the new Houses of Parliament will be con- 
cluded next month, we have only one more table to publish, which ia on the 
chemical analyses of stone, by Professors Daniel and Wheatstone. 

The Life of Watt, by Arago, will also be concluded next month, it will be 
seen that we have apparently placed the paper out of its proper place, by 
inserting it after our usual notice to correspondents, which is generally the cva- 
cluding article of the Journal, we have so placed it in order that the “ Euloge" 
might appear unbroken when the volume is bound up ; the continuance wil 
Jorm the first article next month. 

The third volume of the professional papers of the Royal Engineers. vw 
received as we were going to press; each additional e, we are happy fe 
say, increases in interest. 

We shall be obliged, if correspondents who favour us with engravings ed 
lithographs of designs of buildings, will favour us with a few particulars rt- 
lative to their construction, coet, dimensions, &c. 

The Editor will feel obliged to country subscribers if they will forward ay 
account of works in progress, or any newspapers containing articles or paragraph 
connected with the objects of the Journal ; it will also be doing a great service if 


engineers and architects will cause all advertisements connected with contracti 
to be inserted in the Journal. 


Communications are requested to be addressed to "' The Exlltor of the Cin! 
Engineer and Architect's Journal," No. 11, Parliament Street, Westminster. 
or to Mr. Groombridge, Panyer Alley, Paternoster Row; if by post, to be 6- 
rected to the former place ; Ü by parcel, please to direct it to the moarett of tv 
two places where the coach arrives at in London, as we are frequently put to the 
expence of one or two shillings for the purterage only, of a very rnal parcel. 

Books for review must be sent early in the month, communications en or 
the 20th. (if with wood-cuts, earlier), and advertisements on or before the 250 

stant, 


es First VOLUME MAT BE HAD, BOUND IN CLOTH AND LETTERED IN 601^ 
ICE 17s, 


THE LIFE OF 


The interest attached to a life of Watt, and the additional attraction 
of its emanating from the pen of Arago, has naturally excited in the 
public, a desire to possess a work, apparently possessing such a valuable 
cbardcter. The controversies which have been raised by those who 
have read it in its original form, have excited a curiosity, which the 
well selected extracts in the Atheneum were calculated to provoke. 
Under such circumstances, this work necessarily demanded our atten- 
tion, and we thought it therefore, better to give a complete translation 
accompanied by notes, rather than by referring to specific points, to 
appear in the position of treating M. Arago unfairly, or of availing our- 
selves of materiale, which were not at the public's disposal. 

In determining upon this task at that short notice, which the nature 
of a periodical work allows, it happened unfortunately that the illness 
of the gentleman, to whom it was originally confided, still turther dimi- 
nished the brief period, which was necessary for the discussion of a 
subject so extensive. lt rarely happens that a translator can be placed 
in a pusition more embarrassing than that imposed by the work of M. 
Arago; coming, as it does, with all the weight of a great name, its 
pretensions are contradicted by a mannerism and poverty of style, which 
on the one band, compels the translator to slur over these defects, or else 
to allow the points of detraction full play. Confused by this dilemma, 
we have generally felt it our duty at every sacrifice, to adhere strictly to 
the terms of the author. To render his text more clear, we have intro- 
duced engraved illustrations of which he was not able to avail himself, 
and we have still further elucidated it, by occasional notes of our own, 
and from the uble columns of the Atheneum. To Tredgold and to Mr. 
Robert Stuart, it is needless to sny, that no one engaged in the discussion 
of such a subject. could fail to be under obligations. 

We bave felt it our duty to express in our remarks, a difference from 
the views of M. Arago, at which the worshippers of names may feel 
astonished, but of which the lovers of truth will appreciate the necessity, 
With the most lavish promises, the work presents most insignificant 
performance, nothing true of what is new, and nothing new of what is 
true. It is negdless to say, that England comes out from this chamber 
of torture, pure as she went into it, unaccused by her own confessions, 
and triumphant over the imputations of her adversaries. 


HISTORICAL EULOGIUM ON JAMES WATT. 


Read before the Academy of Sciences, at Paris, on the 8th of December, 1833, 
by M. ARAGO. : 


After running through a long list of battles, murders, plagues, famines, 
and catastrophes of all kinds with which the chronicles of some country 
were filled, of which I do not remember the name, a hilosopher ex- 
«lamed * How happy is that nation, the history of which is barren ” 
‘Why must we say, in a literary point of view, “ Il] luck to whoever is 
obliged to relate the history of a happy people.” If the exclamation of 
the philosopher loses nothing of its truth when applied to individuals, 
the converse; unfortunately, characterises with equal truth too many bio- 
gruphies. 

uch were the reflections which struck me whilst I traced the life of 
Watt—whilst I collected togetber the kind communications of the rela. 
tions, friends, and companions of that illustrious mechanic. His life 
truly patriarchal, was devoted to labour, study, and meditation, and affords 
none of those striking events, the relation of which, used skilfully, 
serves to relieve the dryness of scientifie subjects. I will relate it, how. 
ever, were it only to shew in what an bumble position were prepared 
those projects destined to raise the English nation to an unexampled 
degree of power. Ishall partieularly endeavour to point out minutely 
the numerous inventions which indiesolubly connect the name of Watt 
with the history of the steam engine. 1 know the dangers of this plan 
I feel the objections which may be raised againstit, I know it may be said 
that we came to hear an historical sketch, and have been obliged to listen 
to & dry and barren lecture, a reproach, by the bye, which would be of 
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little weight with me, could I but give a lecture on the subject. I will 
endeavour, therefore, not to trespass too far on your attention, hut to re- 
collect that clearness of expression is a matter of courtesy on the part 
of those who address a public audience 


CHILDHOOD AND Youts or Watt—His EMPLOYMENT AB PHILOBO- 
PHICAL INSTRUMENT MAKER TO THE UNIVERSITY oF GLASGOW. 


James Watt, one of the eight foreign members of the Academy of 
Sciences, was born at Greenock, in Scotland, on the 19th of January, 
1786. Our neighbours on the other side of the Channel, are wise enough 
to think that the genealogy of an honest and industrious family is just 
as worthy of preservation, as the musty deeds of titled houses, often cele- 
brated only tor the enormity of their crimes, or the greatness of their 
vices. I may, therefore, state, that the great grandfather of James Watt, 
was a farmer in the county of Aberdeen, and that he was killed in one 
of the battles of Montrose. The victorious party, as was the custom in 
civil wars, and, I was going to add, is now, did not think his death a 
sufficient expiation for the opinions which he had embraced, but still 
farther punished him in the person of his son, by confiscating his little 
property This unfortunate child, Thomas Watt, was brought up by 
some distant relation; and in the isolated position to which he was re- 
duced, gave bimself up to serious and assiduous study. On the esta- 
blishment of tranquility he removed to Greenock, where he taught 
mathematics and navigation; and afterwards lived at Crawford's Dyke, 
of which he was one of the magistrates. He died in 1734, aged 92 n jer 

This Thomas Watt, had two sons, the eldest of whom, John, followed 
the profession of his father, at Glasgow, and died in 1737, aged 50, 
leaving a chart of the River Clyde, which was published by his brother 
James. This latter, the father of the celebrated engineer, was for a lon 
time treasurer, member of the council, and baillie of the burgh, an 
distinguished himself in those offices by his ardent zeal, and enlightened 
spirit of reform. He pluralised, do not be afraid, (these three syllables, 
which are now almost excommunicated in France, shal) do no injury to 
the memory of Watt;) he pluralised three kinds of employment, he 
supplied shipping, he was a ship owner, and a merchant, although these, 
unfortunately, did not prevent him from losing in business, towards the 
end of his life, part of the fortune which he had so honorably gained. He 
died at the age of 84, in 1782. 

James Watt, the subject of this Eulogium, was born with a very deli- 
cate constitution. His mother, whose maiden nume was Muirhead, gave 
him his first lessons in reading. He learned writing and accounts trom 
his father. He also attended the public school at Greenock. Thus the 
humbie Scotch parochial schools * may be as justly proud of inscribing 
the name of this celebrated engineer among the pupils, whom they bave 
formed, as the college of La Flèche, formerly boasted of Descartes, and 
as the University of Cambridge, still boast of Newton. 

To be precise, I must relute that frequent illnesses prevented young 
Watt from constantly attending the public school of Greenock ; that a 
great part of the year he was confined to his room, and that there he de- 
voted himself to study, without any out-of-door nesistance. As usually 
happens, the high intellectual faculties, destined to produce such precious 
fruits, began to be developed in retreat. Being too sickly to allow his 
parents to think of imposing upon him a laborious ip gage they 
even left him the free choice of his amusements, and we shall see whe- 
ther he abused it. A friend of Mr. Watt one day perceived young James 
stretched upon the floor, and tracing with chalk all sorts of intricate 
lines. * Why," cried he, “do you allow this child to waste his time thus ? 
send him to school." Mr. Watt replied: ** Perhaps, sir, you may have 
pronounced a hasty judgment. Before condemning us, examine atten- 
tively what the boy is about." The reparation was not delayed; the 
child, only six years of age, was engaged in the solution of a geometrical 
problem. 

Guided by an enlightened tenderness, the elder James Watt, placed a 
certain number of tools at the disposal of the young student, at an early 
age; the latter used them with the greatest skill; he took to pieces and 
put together again the childish toys which passed through bis hands, and 
was always making new ones. At a later period he used them in the con- 
struction of a small electrical machine, the brilliant sparks of which 
became a great source of amusement and surprise to all the companions 
of the poor invalid. 

Perhaps Watt, with an excellent memory, would not have figured 
among the little prodigies of the ordinary schools. He would certainly 
have refused to learn fessus like a parrot; he who perceived from his 
early years the necessity of caretully cultivating the intellectual elements 
which were presented to his mind, Nature, besides, had created him for 
meditativ, James Watt, also augured very favourably of the rising 
faculties of his son; relations, however, more distant, and less clear- 
sighted, did not partake of the same hopes. 


* Mr. Arago says grammar schools.— Note of translator. 
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* James," said Mrs. Muirhead to ber nephew one day, “I never saw a 
more idle lad than yourself; take & book and employ yourself use- 
fully. It is more than an hour since you have spoken a single word. 
Do you know what you have been doing all this while? You have 
been taking off and putting on the lid of the tea-pot; you bave put the 
steam which goes from it, sometimes in a saucer and sometimes in a 
silver spoon; you have amused yourself with examining, uniting toge- 
ther, and laying hold of the drops, which the condensation of the steam 
formed on the surface of the porcelain or polished metal; is it nota 
shame to employ your time thus?" 

In 1750, perhaps, each of us, like Mrs. Muirhead, would have used the 
same language; but the world has progressed, and our knowledge has 
increased. "Thus, when, as I shall presently explain, the principal disco- 
very of our colleague consisted of a particular means of converting steam 
into water, the abject of the reproaches of Mrs. Muirhead will present 
himself before us under a different aspect, and little James before the tea- 

ot, will be the great engineer preluding the discoveries which were to 
immortalise him; whilst every one will, undoubtedly, remark that the 
words, condensation of steam, should so naturally be found in the history 
of the childhood of Watt. Besides, although I may be wrong as to the 
singularity of the anecdote, it may not be less worthy of preservation. 
When the occasion presents itself, let us prove to youth, that Newton 
was barely modest, when, to satisfy the curiosity of a great personage, 
who desired to know how attraction had been discovered, he replied — By 
thinking of it always! Let us shew to all, in the simple words of the 
immortal author of natural philosophy, the principal secret of men of 

enius, 
E The taste for anecdote, which our colleague, for more than half a cen- 
tury, diffused with so much grace amongthose by whom he was surrounded, 
Shewed itself at an early age. The proof of it will be found in some lines 
which I extract as a translation, om an unpublished note, written in 
1798, by Mrs. Marion Campbell, a cousin, and a companion from child- 
hood, of the celebrated engineer. * 

“ In a journey to Glasgow, Mrs. Watt gave her young son, James, in 
charge to one of her friends. A few weeks after she came back to see 
him, but certainly without thinking of the singular reception which 
awaited her. Madam, said this friend to her as soon as she perceived 
her, you must send James back quickly to Greenock. I can no longer 
bear this state of excitement in which he puts me. I am harrassed for 
want of sleep. Every night, when the usual hour of bed time for my 
family is at band, your son contrives, skilfully, to raise some discussion, 
in which he always finds means to introduce a tale which necessarily 
beget others. ese tales, either pathetic or comic, are so charming 
and interesting, and my whole family listens to them so intently, that you 
might hear a fly buzz. Thus hour follows hour without our perceiving 
it, but on the morrow I am almost dying with fatigue ; do, Madam, take 
back your child with you.” 

James Watt had a younger brother, John,t who, by determining to 
follow the career of his father, left him, after the Scotch custom, the 
choice of his avocation; but this avocation was difficult to find out, for 
the young student occupied himself in all with equal success. The 
banks of Loch Lomond, already so celebrated by its connexion with 
the historian Buchanan, and with the illustrious inventor of Joga- 
rithms, developed his taste for botany. His rambles upon different Scotch 
mountains, caused him to perceive that the inert crust of tbe globe is 
not less worthy of attention, and be became a mineralogist. James, in 
his frequent encounters with the poor inhabitants of these picturesque 
countries, deciphered their local traditions, their popular ballads, and 
their wild prejudices. | When his ill-health detained him at home, che- 
mistry became the principa! object of his experiments. "The Elements of 
Natural Philosophy, by 's Gravesande, also initiated him into tbe thou- 
sand wonders of general physic. Indeed, like all sick persons, be devoured 
all the medical and surgical works he could procure. These latter 
sciences bad so excited the curiosity of the scholar, that he was one day 
discovered carrying off to bis chamber for dissection, the head of a child 
which had fallen tbe victim of some unknown malady. 

But Watt did not design himself either for botany or mineralogy, for 
letters, poetry, or chemistry, neither for physics, medicine, or surgery, 
although he was so well versed in each of these classes of study. In 
1755 he went to London, and placed himself under Mr. John Morgan, 
mathematical and marine instrument maker, in Fincb-lane, Cornhill. 
The man who was to cover England with machines, by the side of which, 
as to their powers, the ancient and colossal machine of Marly would be 
but a pigmy, entered on bis industrious career, by making, with his own 
hands, subtle, delicate, and frail instruments; those Sault but admirable 
reflecting sextants, to which the nautica art is so much indebted for its 
progress. 

Watt only remained a yenr with Mr. Morgan, and returned to Glasgow, 
where rather serious difficulties awaited bim. Relying upon their ancient 


* Lam indebted f. r this curions document to my friend, Mr. James Watt, of Soho. 
Thanks tu the profonnd veneration which he has preserved for the memory of his 
illustrious father; thanks to the inexhaustible complaisance with which he has re- 
ceived all my demands, 1 have been able to avoid several inaccuracies which 
glided inio the most esteemed biographies, and from which even I, deceived by verbal 
communications, too lightly received, did not, at first, know how to guard myselt.— 
Note by M. Arago, 


* He died in 1762, on board one of his father’s ships, on the passage from Greenock 
to America, at the age of 23 years. 


rivileges, the incorporated trades looked upon the young artist from 
Ponde as an intruder, and obstinately denied him the right of opening 
any kind of workshop. Every means of reconciliation having failed, the 
University of Glasgow interposed, granted to young Watt a small place 
within their own precincts, allowed him to establish a shop, and honoured 
him with the title of their mathematical instrument maker. Some small 
instruments, of this date, of exquisite workmanship, made entirely by the 
hand of Watt, are still existing. I will add, that his son recently shewed 
me the first sketches of the steam engine, which are truly remarkable for 
their fineness, their strength, and precision of stroke. It was not, there- 
fore, without reason, whatever people may say, that Watt spoke with 
complacency of his manual skill. Perhaps you will think that I am over 
scrupulous in claiming a merit for our colleague, which can add so Jitie 
to his glory. But, I will admit, that I never hear the pedantic enumers- 
tion of qualities of which superior men have been despoiled, without 
remembering that bad General of the age of Louis XV1., who always 
carried his right shoulder very high, because Prince Eugene, of Savoy, 
was a little hump-backed, and who did not think himself bound to en. 
deavour to carry the likeness farther. 

Watt had hardly attained his twenty-Srst year, when the University of 
Glasgow attached him to the University. He had for his patrons, A 
Smith, the author of the famous work on the Wealth of Nations; 
Black, whose discoveries concerning latent heat and carbonate of lime, 
gave him a distinguished rank among the first chemists of the eighteenth 
century; and Robert Simson, the celebrated restorer of the most impor- 
tant treatises of the ancient geometricians. These eminent persons at 
first, thought they had only saved from the trickeries of coipoiations, 
a skilful and zealous workman of mild disposition; but tbey were not 
slow in discovering the man of genius, nor in shewing him the strongest 
friendship. The students of the oniveraity considered it an honour to be 
admitted to the intimacy of Watt. lndeed, bis shop! yes! a shop! 
became a sort of academy, where all the illustrious men of Glasgow 
attended, to discuss the most delicate questions of art, science, and 
literature. In truth, I should not dare to tell you what purt the youn 
workman, only 21 years of age, took in these learned meetings, if I coul 
not rely upon an anonymous article of one of the most celebrated com- 
pilers of the Encyclopedia Britannica. 

** Although still a student, said Profeseor Robison, “I had the vanity 
to think myself sufficiently advanced in my favourite studies of mechs- 
nics and physics, when I was presented to Watt. So that I was nota 
little mortified to see to what an extent the young workman was my 
superior. In the University, when any difficulty stopped us of whatever 
kind, we ran to our workman. Once excited, every subject became for 
him a matter of laborious study and new discoveries. He never gave up 
till he had quite solved the proposed question, whether he reduced it to 
nothing, or whether he drew from it some clear and substantial result. 
Once the solution seemed to require the reading of Leupold’s work, 
Theatrum Machinarum: Watt immediately learned German. Under 
other circumstances, and for a similar purpose, he acquired Italian. The 
artless simplicity of the young mechanic immediately gained the good 
will of all who addressed him, and, although 1 have lived some time in 
the world, I am obliged to declare, that I could not cite a second example 
of an attachment so sincere, and so general sbown towards any person of 
incontestible superiority. It is true, that this superiority was veiled by 
the most amiable candour, and that it was united with & firm desire to 
acknowledge liberally the merit of every one. Watt, even delighted in 
endowing the inventive deposition of his friends with things which fre- 
quently were but his own ideas, presented under another form. — I bave,” 
says Robison, “ the greater right to insist upon this rare mental disposi- 
tion, as I have personally experienced its effects.” 

You will have to decide, if it were not as honourable to pronounce 
these last words, as to have caused them to be pronounced. 

Studies so serious, and so various, to which the young Glasgow artisan 
was continually compelled, by the circumstances of his singular position, 
did not binder the routine of the shop. The latter he executed by day; 
while night was sacred to theoretical research. Watt, trusting in t 
resources of bis imagination, seemed to delight in the most difficult un- 
dertakings, and in those for which it might have been supposed that be 
was least calculated. Will it be believed that he undertook to build an 
organ, he, who was so totally insensible to the charms of music, thet be 
could never even contrive to distinguish one note from another; for 
example, ut from fa? Nevertheless be succeded in the attempt. lt 
cannot either be denied that the new instrument exbibited some capital 
improvements in the mechanical part, in the regulators, in the manner of 
appreciating the strength of the wind; but you will be surprised when 1 
inform you that its harmonical qualities were not less remarkable, and 
that they charmed even professed musicians. Watt solved an importunt 
part of the problem: he found out the medium assigned by an artist, in 
explanations of the phenomenon of pulsations; at that time little appre- 
ciated, and of which he could get no intormation but in the profound, bat 
very obscure work, of Doctor Robert Smith, of Cambr.dge. 


History or THE STEAM ENGINE. 


I have now come to the most brilliant period of the Jite of Watt, and 
also, I fear, to the most difficult part of my task. The immense im- 
portance of the inventions 1 am about to describe to you does not admit 
ofa doubt. Unfortunately, perhaps, I shall not be able to make titm 
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thoroughly appreciated, without having recourse to tedious numerical 
comparisons, In order that these comparisons, if rendered indispensable, 
may be easily understood, I will allude as brietly as possible to the beau- 
tiful physical laws upon which it will be necessary to base them. 

By means of simple cbanges of temperature, water may exist in three 
perfectly distinct states; in the solid state, the liquid state, and the 
erial or gaseous state. Below zero, of the centigrade thermometer, 
(32°F) water becomes ice; at 100° (212°F) it is rapidly converted into 
gas; in all the intermediate degrees it is liquid. 

A scrupulous observation of the points of transition from one of these 
States to another, leads to first-rate discoveries, which are the keys to 
the economical doctrines of the steam-engine. 

Water is not necessarily hotter than any kind of ice, for it may be kept 
at the temperature of zero (32°F) without freezing; while ice may re- 
main at sero (32°F) without melting; but it seems difficult to believe 
that water and ice, both of the same degree of temperature, both being 
at zero, only differ in their physical properties; that any element foreign 
to water, properly so called, cannot make a distinction between solid 
water and liquid water. A very simple experiment will, however, clear 
up the mystery. 

Mix a pound of water at zero (32°F), with a pound of water at 75° 
centigrade, (167°F); the two pounds of the mixture will be at 974° 
(994°F), that is to say, at the medium temperature of the two component 
liquids, You thus perceive that the warm water bas retained 37)? of its 
former temperature, whilst it has yielded the other 37}° to the cold 
water; all that ia natural, and what might easily be forseen. 

But let us now repeat the experiment with a single modification ; 
instead of the pound of water at zero (32°F), let us take a pound of ice 
&t the like temperature of zero, (329 F). From the mixture of this pound 
of ice with the pound of water at 75° (167°F), will result two pounds of 
liquid water, since the ice steeped in the warm water cannot fail to be 
melted. and it will keep its former weight. But do not h«stily attribute 
to the mixture, as before, a temperature of 3749, (99]o F.) tor this will 
lead to an error: tbe temperature will be that of zero only. No trace 
will remain of the 75° (1679 F.) of heat that the pound of water pos- 
essed. These 75° (1670 F.) will have disunited the particles of ice, and 
have combined with them, but without warming them in any way, 

I do not hesitate to pronounce this experiment of Black one of the 
roost remarkable in modern natural philosophy. Look, indeed, at its 
consequences : 

Water at zero, and ice at zero, (920 F.) differ in their intimate com- 
position. The liquid comprises 75° (167* F.) of an imponderable sub- 
stance, called heat, more than the solid. These 75? (167» F.) are so well 
concealed in the composition, 1 had almost said in the aqueous alliance, 
that the finest thermometer does not discover its existence. Heat, im- 
perceptible to our senses, imperceptible to even the most delicate instru- 
ments; in short, latent heat, for that is the name given to it, is one of 
the principal constituents of bodies. l 

Tbe comparison of boiling water, of water at 100° (2129 F), with the 
steam which tlies off, and also of a temperature of 100° (2120 F.), leads to 
like results, but on a grander scale. At the time of being converted to a 
state of vapour at 100» (2120 F), water becomes impregnated under a 
latent form, under a form not perceptible to the thermoihetes with 
an enormous quantity of heat. When steam resumes the liquid state, 
this heat is disengaged, and goes to warm every thing, on its way, 
susceptible of absorbing it. If, for example, you cause a single pound of 
steam at 100 (2120 F) to pass through 5o 35 pounds of water at zero, the 
steam will become quite liquified. The 6» 35 pounds resulting from the 
mixture are at a temperature of 10Co (212o F). There enters then into the 
intima'e composition of a pound of steam, a quantity of latent heat 
wbich would raise a pound of water, if prevented from evaporating, from 
O to 535» centigrade., (964» F.) This result will certainly appear 
enormous, but it admits of no doubt. — Steam only exists on these con- 
ditions: wherever a pound of water at zero (32» F) is converted into 
steam, either naturally or artificially, it should take, to effect ihe change, 
and it does in fact take {rom the surrounding bodies, 535» (9640 F) 
of heat. It cannot be too often repeated, that steam, in fact, restores 
these degrees upon whatever surfaces its ultimate liquifaction is affected. 
This is, indeed, the whole artifice from the fuel to the steam. They but 
badly comprehend this ingenious process, who imagine that aqueous gas 
only conveys to the pipes in which it circulates, perceptible or thermome- 
trical heat; the principal effects are due to component heat, to hidden 
heat, to latent heat, which is disengaged at the moment, when the steam, 
by coming in contact with cold surfaces, is converted from a gaseous to a 
liquid stare. 

Henceforth, we must rank heat among the principal constituents of 
steam. We can only obtain heat by burning wood or coal. Steam, 
therefore, bears a market price higher than water, by the cost of the fuel 
employed in the act of vaporization. 1f the difference of the two values 
is very great, you must principally attribute it to latent heat, for ther- 
mometrical or sensible heat only bears a very small proportion to it. 

Perhaps, at a later period, I shall have to dwell on some of the other 

roperties of steam, so that if I do not mention them now, you must not 
imagine that 1 attribute to thia assembly the disposition of certain stu- 
dents, who once said to their professor of geometry: ‘* Why do you take 
* so much trouble to demonstrate these theorems? We have the fullest 
“ confidence in you; give us your ord of honor that they are true, and 
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* that will be enough!" But I must not abuse your indu'gence; I must 
bear in mind, that by referring to special treatises, you can easily fill the 
gaps which I have been obliged to leave. ; . 

t us now endeavour to determine the position of those nations 
which appear deserving of notice in the history of the steam-engine ; 
let us trace the chronological series of improvements which this machine 
has undergone from its first glimmerings, now slmost forgotten, down 
to the brilliant discoveries of Watt. I take up this subject with the fixed 
determination of being impartial; with a strong desire of tendering to 
every inventor that justice which is due to him; and with the certainty 
of remaining independent of every consideration which should or may 
originate in national prejudice, alike unworthy of the mission intrusted to 
me, alike unworthy of the majesty of science. I admit, on the other 
hand, that I shall pay but little attention to the numerous decisions 
passed under the dictation of similar prejudices ; and, if possible, I shall 
heed stil] less, the severe criticisms which undoubtedly await me, for it 
is seldom in things of this nature that the future does not resemble the 


t. 

A question well put is half resolved. If this sensible maxim had been 
borne in mind, certainly, the discussion on the invention of the steam- 
engine would not have assumed that acrimonious and violent character, 
with which until now it has been so strongly impressed. But, in endeavour- 
ing to single out one inventor, where, of necessity, several should have been 
distinguished, people rashly cast themselves into a defile, without an out- 
let; a watchmaker, well acquainted with the history of his art, would 
be obliged to hold his tongue before any one who asked him, in general 
terms, who invented watches; on the other hand, he would but 
little embarrassed by the question, if it related separately to the motion, 
to different forms of the escapement, or to the balance—so thus it is 
with the steam-engine : it presents, at this day, the realization of several 
original, but very fiutinct ideas, which could not have emanated from the 
same source, but out of which, it is still our duty carefully to search the 
origin and date. 3 

If, having made any use whatever of steam would give, as has been 
pretended, a right to figure in the history of this invention, we should be 
obliged to assign the first place to the Arabians, since, fiom time imme- 
moraal, their principal food, which they call couscousson, has been cooked 
by the action of steum on strainers, placed over rudekettles, Aresultlike 
this is quite sufficient to throw back all the ridicule upon the source from 
which it was derived. Did Gerbert, our fellow countryman, who wore 
the triple crown under the name of Sylvester IL, acquire a greater, 
when, towards the middle of the ninth century, be made the pipes of the 
organ of the cathedral of Rheims sound by the aid of steam? I do not 
think so: in the instrument, fashioned by the future pope, I can only 
discover a current of steam substituted for a current of ordinary air, 
the production of the musical phenomenon in tbe pipes of the organ, 
but in no wise a mechanical effect, properly so called. 1 find the first 
example of motion, engendered by steam, in atoy* still more anclent 
than the organ of Gerbert; in an eolipile of Hero of Alexandria, the 
date of which goes back to 120 years before ourera, Perhaps it would 
be difficult, without the aid of a figure, to give a clear idea of the mode 
of action of this little instrument; but I shall try. 

When the gas escapes, in a eertain way, from the vessel which con- 
tains it, this vessel, by means of re-action, tends to move ina diame- 
trically opposite direction. The recoil of a gun, loaded with powder, is 
on the same principle; the gas, engendered by the inflammation of the 
saltpetre, charcoal, and sulphur, flies off in the air, according to tbe direc- 
tion of the barrel; the direction of the gun, lengthened backwards, 
abuts on the shoulder of the pereon who fired; it is, then, upon the 
shoulder that the butt end should re-act witb force. To change tbe direc- 
tion of the recoil, it is sufficient to cause the stream of gas to flow out 
in another direction, If the barre] were stopped at its mouth, and were 
only pierced with a lateral opening, perpendicular to its direction, and 
horizontal, the gas of the powder would escape laterally and horizontally ; 
and the recoil would act perpendicularly to the barrel; it would be felt 
on the arm and not on the shoulder. In the first case, the recoil would 
push the peison who fired, backwards, as if to overturn him; but in the 


© Hero's Steam Toy.—A motion round an axis is elegantly given, to a small 
globe, by means of the re-action of steam upon the Y 
Bir. Two pipes, a, c, each having their upper extre- 
mity bent towards each other, rise from tho cover of 
a vase, 0; one of these, c, acts merely as a pivot, 
the other, a, conducts steam, raised in the boiler, 
into the ball or globe, i. This is suspended between 
them by having the steam-pipe, a,-tnserted into it, 
and is kept in its position by the pivot formed at the 
end of the opposite pipe, c. Two pipes, m, n, also 
bent at right angles at their extremities, are inserted 
into the circumference of the globe, and form a com- 
munication between the cauldron and the atmosphere. 


Heat being applied to the cauldron, the steam, flow- 
ing from it gb the vertical pipe a, into the little 
globe, i, thence finds its way through the pipes or 
arms, m, n, into the atmosphere; at this instant the 
re-action of the vapour on the air makes the globe 
revolve with a magical celerity, ** as if it were ani- 
mated from within by a living spirit."—— Stuart. 
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second, it would tend to make him turn round on himself. If, then, you 
were invariahly to attach the barrel in a horizontal position, to a moveable 
vertical axis, at the moment of the explosion it would change its direc- 
tion, more or less, and would cause this axis to turn. 

Preserving the same disposition, let us suppose, that the vertical 
rotary axis be hollow, but closed at its upper part; that it abut below, 
like a chimney upon a cauldron, in which steam is generated; that, more- 
over, there exist a free lateral communication between the interior of 
this axis and the interior of the gun barrel, so that, after having filled 
the axis, the steam penetrates into the barrel, and goes out through its 
side, by a horizontal opening. Except in intensity, this steam, in its 
escape, will act in the same manner ns the gas di ed from the 
powder would act in a gunbarrel, stopped stits mouth, and pierced 

terally, but, here, we shall not have a simple shock, as bappened in the 
case of the sharp and instantaneous explosion of the gun; on the con- 
trary, the rotary motion will be uniform and constant, like the cause by 
which it is generated. 

If we take, instead of a single gun, or rather a single horizontal tube, 
& vertical rotary tube, we shall have, with some sligbt differences, the 
ingenious work of Hero, of Alexandria. This is, without any fear of 
contradiction, a machine in which the steam of water engenders mo- 
tion, and might produce mechanical effects of some importance—in fact, 
a genuine steam engine. Let us, however, not fail to remember that 
neither by form, nor by the mode of action of motive power, bas it any 
resemblance to the machines of that kind now in use. If ever the re- 
sction of a current of steam should be rendered useful in practice, 
we must incontestably award the originality of the suggestion to Hero; * 
but at the present day the rotatory eolipile can only be cited here in the 
same manner as engraving on wood is referred to in the history of 
printing. t 

In the machines used in our factories, in steam packets, and on rail- 
ways, motion is the immediate result of the elasticity of steam; it is, 
therefore, worth while to inquire how and where the idea of this power 
originated. The Greeks and Romans were certainly not unaware that the 
steam of water could acquire a prodigious mechanical power, and they 
explained, even at that time, by the sudden vaporization of a large mass 
of this liquid, the fearful earthquakes which, in a few seconds drove the 
Ocean from beyond its natural limits; scourges which, at one fell blow, 
sweep from their foundations the strongest monuments of human indus- 
try, which raise dangerous shoals in the soundless depths of the ocean, 
and raise up lofty mountains even in the middle of contineuts. What- 
ever may be said, this theory of earthquakes does not necessarily suppose 
that its authors had gone into investigations, experiments, and precise 
calculations, No one is now ignorant that at the time when heated metal 
is admitted into the earthen or plaster moulds of the founder, that a few 
drops of moisture, concealed in these moulds, are sufficient to cause a dan- 
erous explosion. Notwithstanding the progress of science, our modern 
founders have not been always successful in preventing these accidents; 
how then could the ancients have provided against them? While they 
cast the moulds of statues, the splendid ornaments of their temples, 
public places and gardens, and of the private habitations of Athens, and 
of Rome, some accident must necessarily have happened ; the men of art 
found out the immediate cause ; the philosophers, on the other hand, 
carrying out the spirit of generalization, which was the characteristic trait 
o n eir schools, saw in these instances, genuine types of the eruptions 
o tna. 

Al this may be very true, without having mucb relation to tbe subject 
with which we are engaged, and I have not, I own, dwelt so much as I 
might have done upon sucb slight lineaments of the ancient science re- 
lative to the power of steam, desirous, if I could, of remaining in peace 
with the Daciers of both sexes, with the Duiens of the age.t 

Natural or artificial powers before they become truly useful to man, have 
nearly always been pressed into the service of superstition, and steam 
forms no exception to the general rule. The chronicles inform us, that 
on the banks of the Weser, the god of the ancient Teutons sometimes 
expressed his displeasure, by a sort of thunderclap, which was immedi- 


—————————————————— 


* It is a remarkable fact, of which M. Arago appears not to be aware, that Hero's 
simple engine of emission is af this moment in use, both in this country and in 
America, We know of one steam-engine of Hero's of twenty-one horses’ power, and 
its only fault is the consuming too much stesm and fuel, 1t is, otherwise, a simple, 
cheap, and effective steam-engine.— Note of thc Atheneam. 


t These remarks also apply to a plan published at Rome, in 1629, by Branca, an 
Italian architect, in a work entiti ; La Macchina, and which was to segender a ro- 
tatory movement, by directing tbe steam issuing from an eolipile, under the form of 
a beilowsor a blast of wind, apon the floats of a wheel. Uf, contrary to probability, steam 
should ove day be employed, usefully, as a direct biast, Branca, or the unknown 
author, from whom he might have borrowed this idea, will take a first-rate position 
ia tbe bistory of this new kind of machine; bnt, with regard to the present machine, 
Branea's claims are absolutely null, — Note of M. drago. 


1 For the same reason, I cannot refrain from relating here an anecdote, which, 
with a spice of romance and paradox comparison, as to what we now know of the 
action of steam, gives us a glimpse of the importance which the ancients attached to 
the power of this mecbanical agent. It is related that Anthemius, the architect, em- 
ployed by Justinian in the building of St. Sophia, bad a house near that of Zeno, 
and Ihat to annoy tbis orator, bis open enemy, he placed on the ground floor of his 
own house, several cauldrons full of water. From holes cat in the lids of each of 
these cauidrons, he carried a flexible tube, which was applied to the party-wall 
mader wi EHE dupported ihe flooring of Zeno’s bouse; and that, as soon as 

e fr g! under the cauidrons, he mad 
been affected by an earthquake.— Note by MA Se MEM 


ately succeeded by a cloud, filling the whole edifice. The image of the 
god, Busterich, found it is said, in antiquarian researches, fully reveals 
the manner in which the pretended miracle was worked. The god was, 
metal, and the hollow head enclosed an amphora of water; wooden 
stoppers shut up the mouth and another hole situated above the fore- 
head. Coals were adroitly introduced into a cavity of the skull and gra- 
dually heated the liquid; the steam engendered, soon drove out the 
stoppers, with a loud noise, and then rushed out, in two jets, forming a 
dense cloud between the god and his stupid worshippers. |t seems, also, 
that during the middle ages the monks made the invention tell, end that 
the head of Busterich did not perform only before heathen assemblies. * 
The next step, by which we reach any useful ideas on the properties 
of steam, after the first glimpses of the Greek philosophers, is by an in- 
terval of twenty centuries. It is true, however, that then experiments 
exact, conclusive, and irresistible succeed conjectures, unsupported by 
any tangible proof. In 1603, Flurence Rivault, gentleman of the 
chamber to Henry Ist., and tutor to Louis XIII., discovered, for instance, 
that a bomb of thick metal, and containing water, explodes sooner ot 
later, on being placed on the fire, after being stoppered; that is to say, 
when the steam is prevented from freely expanding in the air, in propor- 
tion as it is formed. The power of steam is here characterised by a 
roof, clear, and susceptible to a certain point of numerical appreciation,t 
ei it presents itself still farther to us as a terrible instrument of de- 
struction. . ; 

Able minds did not stop at this miserable conclusion, they perceived 

that mechanical powers must become, like human passions, useful or in- 
jurious, precisely as they are well or il) directed. In the case of steam 
only, the commonest skill was really necessary to apply to productive 
labour, the terrible elastic power, which, according to all appearances, 
shakes the earth to its foundations, suriounds the art of the statuary with 
imminent dangers, and bursts into a thousand pieces the thick metal of 
the bomb. In what state is this projectile found before its explosion? 
The bottom contains very hot water, but still liquid; the rest of its 
interior is full of steam; this, for it is the characteristic mark of gaseous 
bodies, exercises ite power equally on all sides, and presses with tbe 
same intensity on the water, and on the metal walls which retain it. 
Let us place a cock at the lowest part of the metal ; when it is opened, 
the water, pressed by the steam, will spout out with extreme velocity, 
If the cock ends in the pipe, which, after having been bent outside around 
the bomb, is turned vertically from the bottom upwards, the water 
driven back will ascend it so much the more, as the steam has more elas- 
ticity; or rather, for it is the same thing in other words, the water will 
raise itself so much the more, as its temperature becomes higher; this 
ascending movement will only be limited by the resistance of the walls 
of the machine. For our bomb, let us substitute a thick metallic boiler, 
of large capacity, and nothing will prevent us from carrying great masses 
of the liquid to indefinite heights, by the simple action ot steam; and 
we shall have created, in every meaning of the word, a steam-en,ine for 
draining. 

You now know the invention which France and England have dis- 
uted, like formerly, seven cities of Greece contended, 1n turn, for the 
onor of giving birth to the immortal Homer. On the other side of tbe 

channcl, fie Marquis of Worcester, of the illustrious house of Somerset, 
is universully recognized; this side of the strait, however, we contend 
that it belongs to an humble mechanic, alinost totally forgotten by bio- 
graphers, Solomon de Caus, who was boru at Dieppe, or in its neigb- 
bourhood. Let us examine impartially the claims of the two competitors, 


* Hero, of Alexandria, attribeted the sounds, proceeding from the statue of Memoon, 
when the rays of the sun fell on it, and which excited so much controversy, lo the 
passage hy certain openings of a current of steam, which the solar heat produced, at 
the expense of the liquid, with which tbe Egyptian priests are said to bave forpisbed 
the interior of the pedestal of the colossus. olomon de Cans, Kircher, and others, 
bave endeavoured to find out the particalar means by which the theocratic fraud was 
thus made to operate upon credulows imaginations, bot every thing induces us 1o 
believe that they have pot hit Haw the right cause, if on this subject any thing were 
to be guessed at all.— Note by M. drago. 


t If any learned personage should discover that I have not gone far enough back, by 
beginning with FPiurence vault; if he should point out to ine a qaotation. from 
Alberti, who wrote in 1411; and if, from this author, he affirmed that in the com- 
mencement of the fifieenth, century the lime-burners feared extremely for themselves. 
aud their ovens, the explosions of lime-stones, in which there might chance to be some 
cavity, I should reply, that Alberti was not himself aware of the trae cause of these 
explosions, bnt attributed them to the transformation isto steam of the air contained 
in the cavity, acted upon by the flames; and I should observe, that a bit of lime- 
stone, accidently hollow, would not have given any of those means of numerical 
appreciations which seem to be presented by Rivault's experiments.—Note by M. 
rago. 

In the first era, many of the experiments of steam were known and t ly an- 
derstood. Steain was ucluded, it is by modern writers, under the head of the airs 
or gases, and was said to consist of water turned into air by heat. This has misled 
M. Arago, for, being apparently acquainted with the worka of the Greek philoso- 
phers only throogh the medium of translations, he seems to imagine that when they 
speak of air producing a given effect, they mean only atmospheric air, whereas they 
fully explain themselves to mean water turned into air, using the word generically, 
not specifically, post as we should say water converted by heat into the gas or 
vapour, commonly cailedsteam. Therefore, he tafers, that they were ignorant of tbe 
principie of generating ateam from water for their pecellar purposes, and asserts that 
the effects mentioned are attributable only to the gaseoes matter of our atmosphere— 
whereas, Hero, of Alezandria, more then a eentory before the Christian era, wader 
stood the subject of the generation of steam from water by heat, and its application to 
true machinery, philosophical x or worse, engines devoted to the service of sper 
sion and idolatry.— Note of the dthenanun. 
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Worcester, serious!y implicated in the latter years of the reign of the 
Stuarts, was confined in the Tower of London; one day, according to 
tradition, the lid of the pot in which his dinner was being cooked, sud- 
denly flew off. ** What is to be done in such a melancholy den, unless 
we have the liberty of thought?” The Marquis set himself to work, 
then, to think of the strange phenomenon which he had just witnessed. 
Then it occured to him, that the same power which raised the pot.lid 
would, under other circumstances, become a useful and convenient motive 
power. On recovering his liberty, be published, in 1663, in a book en- 
titled the Century of Inventions, the means by which he proposed to carry 
out his idea.* This method, as to its essential character. seems, us far as 
it can be understood, to be the bomb half filled with the liquid and the 
ascending tube, which we have just described. 

This boinb, this same tuhe, are described in the ** Raison des forces 
mouvantes,” t a work of Solomon de Caus. There the idea is presented 
clearly, simply, and without any exaggeration. Its origin has notbing 
romantic; it tells no story of civil war, nor of celebrated dungeons, not 
even of the lifting of the pot-lid of a prisoners kettle. ¢ But, what is 
worth much more, in a question of priority, it is, by its publication, 
forty-eight years older than the Century of Inventions, and forty-one 
years antecedent to the imprisonment of Worcester 

Thus brought back to a comparison of dates, the dispute would seein 
to be closed; for who could maintain that 1618 did not happen before 
1663? But those whose principal object seems to have been to remove 
every French name from this unportant chapter in the history of tbe 
sciences, § suddenly shifted their ground, when La Raison des forces 


* MARQUIS OF WORCESTEN'3 ENGINE. 


B is the boiler; C, one of the vessels with a pipe to deliver the water to 
an elevated cistern D. 
Now suppose the vessel C to be supplied from a cistern of cold water A by a 


pipe, so that it wonld be filled on opening the cock E, and aiterwards closing 
it; if, when the steam in the boiler is of sufficient strength, the cock F be 
opened, the pressure of the steam on the water in C would cause it to ascend 
from C, through the pipe a ipto the cistern D. The vessel C being emptied, 
and the cock F being shut, it would refill with water on again opening the 
cock E. Another vessel C, and its cocks and pipes, are necessary to com- 
lete the species of water engine indicated " the description, and these may 
be on the other side of the boiler.— T'redgold. 


t The Reason of moving Forces. 


1 M. Arago, with the saine bad taste which influences the stile and matter of this 
memoir in too many places, bere endeavours to threw nunecessary ridicole upon a 
legend, which, by its very simplicity, be is well aware gives a stroog guarantee of ite 
tratb. The fliinsy story of Solomon de Cans, wanted all the support of such wretched 
eavils; but weshonld have hoped that M. Arago, while endeavouring to maintain his cha- 
racter, as a man of iinpartiality and freedum from prejadice, by the choice of such a 
sabject as Watt, would have found it n-efnl to support in the details, what he will not 
utherwise gain credit for as a whole. Thi» isteo old a game of the enemy, however, 
to deceive the world; the French are too tend of realizing Swift's sarcasm of knocking 
down the other's monnd instead of raising their own. ke was thue that Voltaire, to 
acquire a repotatiou for his Heurlade, attempted to reduce, in his Essai eur la Poesie 
Epique, Shakespeare and Milton to his own level. M. Arago, however, with al] his 

k about romance, has set afloat a more romantic Freeneb sentimental story, about the 
interview between the Marquis of Worcester aad Solomon de Caus in a mad house. 
Why did not M. Araga, at the same time, laugh at the traditions of Archimedes and 
the bath, Galileo and the lamp, and Newton and the apple f why not conjure ep for 
these a similar ribaldry of style, and au eqoal lowness of thought1— Note of the 
translator. 

If M. Arago can tell what good French names have done in the history of the 
steam-engine, he is welcome to leave there as innny as he likes, and to disinter as 
many volumes as he pleases from the ponderous libraries. He cannot deprive our 
race of a Savery, a Watt, and a Trevithick, of applying the steam-engine to drainiag, 
to mining. to every branch of manafactures, to the pathíess ocean, and the iron roa 
the Inventions of the high and low pressure principles, and their convertion in this 
continent and the other to many arts of peace and war. To all the rest the French 
are welcome—the inane nomen of cramming into snch company the inpamerable men 
who bave talked, and who have done no more.  Frauce is too rich in great names, 
has too many realms of science exclusively her own, to humble herself to the indul- 
gence of such petty jexlousies, which do wrong to a noble country, and to à memory 
which every man of sclence must honour aud respect. There are nobler places for 
M. Arago than the tribune, elther of tbe academy, or of the senate house. This 
memoir ie but one of the many instances of the mischevious system of whicb it is a 
part, invented by Louis XIV; this deplorable system has praised every traitor and 
villala dows to the present time.— Note of the translator. 


- relative volumes of water and steam.— Note of 


Mowvantes was brought out of the crowded libraries in which it had 
been buried. They broke, without hesitation, their ancient idol. The 
Marquis of Worcester was sacrificed to the desire of annulling the claims 
of Solomon de Caus; the bomb placed on the blazing furnace. and 
its ascending tube ceased, in fact, to be the true germs of the present 
steam-engine.* 

As to myself, I cannot concede that be has done nothing useful, 
who, reflecting on the enorinous expansion of steam greatly heated, 
first saw that it could be used to raise great masses of liquid to any 
imaginable height. [ cannot admit that some remembrance is not due 
to the mechanic, who, the first also, described a machine fit for realising 
such results. We must not forget that we cannot judge properly of the 
merit of an invention, except by transporting one’s self in thought to 
the petiod at which it was conceived, aud divesting the mind for the mo- 
ment of all the information which ages, subsequent to the period of this 
invention, have contributed. Let us imagine an ancient mechanic, 
Archimedes for instance, consulted on the means of raising to a great 
height, the water contained in a vast closed metallic recipient. He 
would certainly have spoken of great levers, pulleys, simple or combined, 
perhaps of bis ingenious screw; but what would be his surprise if, 
to resolve the problem, some one propused merely a bundle of sticks 
and a match? Will, I ask, would any one dare to refuse the title of 
an invention to a process with which the immurtal author of the first and 
true principles of statistics and bydrostatics would bave been astonished? t 
The apparatus of Solomon de Caus, this metallic envelope, within which 
was created an almost indefinite motive power, by means of a faggot and 
a match, will always figure nobly in the history of the steam-engine. 

It is very doubtful whether Solomon de Caus and Worcester ever had 
their apparatus constructed :¢ this honour belongs to an Englishman, 
Captain Savery. l assimilate the machine of tbis engineer to that of 


D 


© It has becn printed that J. B. Porta gave, in 1606, in his Spirital, nine or ten 
years before the publication of the work ot Sulumon de Caus, tbe description of a 
machine inteud. to raise water by means of the elastic power of steam, 1 have 
abown elsewhere that the learned Neapolitan spoke neither directly nor indirectly, of 
any machine in the passage alluded to; but that his purpese, his only purpose, was 
to deierinine, experimentally, the relative voluines of water and steaw ; that in the 
litile experimental apparatus employed for this purpose, steam could only raise the 
liquid, according tu the very words of the author, a few inches; that inevery descrip- 
tion of this experiment, there isnot a single word implying that Porta was acqualated 
witb the power of this agent, amd the possibility of applying it in the production of an 
efective machine. 

Can it be sapposed that I am obliged to quote Porta, if it be only on account of his 
researches on the traustorination of water into steam t Bat 1 sboold then reply, that 
this phenomenon had already been studied with attention by Professor Besson, of 
Urieans, towards the middle of the sixteenth century, and that one of the treatises of 
this mechanic, dated 1560, especially contains " P». ou the determination of the 

. Arago. 

Tbe tandour of M. Arago seems to fail bim more and more; bat we leave this 
portion fo the able castigation of the Athenaeum, her«after quoted.— Note of the 
translator. 

t Putting out of the question the illugicality of this pseudo argument, we may alm- 
ply observe that ft is but a part of the false system by which M. Arago finds it 
necessary to bolster up their shallow cleims. Here we bave a reason for secluding 
the anecdote oi Authemias (p 402) in the obscurity of a Dole, and the reason for alorring 
it over as of suspiciuns authentcity ; for adinitting what M. Arago says concerning 
the properties of the apparatus of Solomon de Caus, was it not anticipated by the 
operation of Anthemius: He ce. tainly knew that steam was a motive power, or why 
did he attempt such a powerful experiment in the house of Zeno? Anthemius cer- 
ainly knew of the bundie of sticks and a match. — Note of the translator. 

1 There is no doubt as to the case of Solomon de Caus—he never constructed a 
machine; and there is bone as to the Marquis of Worcester, for he certainly did. 
We bave done suimcient to shew the groundlessness of M. Arago's pretensious, so that 
we cannot do better than sum up the question with the fullowing able remarks of the 
Athenaum. 

*! When the revival of learning, towards the conclusion of the dark ages, exhamed 
once more the knowledge of the Greeks, Hero’s work was one of the first productions 
of the press, 1t gave au excitement to the mechanical talent of the age—many ingeni- 
ous men imitated and extended the contrivauces of Hero, and prodaced ingenious 
mechauical toys; aud Gerbert, Carian, Mathesias, Baptista Porta, Solomon de Caus, 
Giovanni Branca, Cornelius Drebel, Kircher, and others, imitated the machines of 
Hero, aod made some modifications of their structure, and extended their applications, 

** Out of this groap, M. Arago selecte{one of the least distinguished—Sulumon de 
Caus—and endeavours to exait bim lo the pedestal of fame, as the inventor of the 
steam-eugine, because, forsouth, he took np the inventions of Hero, and shgbtly modi- 
fied them. The following are tbe facts of the case :— 1, It is not known of what country 
De Caus was a native; 2, lt is well known that he was engineer and architect w 
Charles thc First, and was employed in dealgning hydraulic ornaments for hi» Palace 
of Richmond ; 3, That he dedicates the second part of his work to Charles 3 sister, the 
Electress Palestine ; 4, That he resided, for a ume, at Heidelberg; 5, That a French 
edition of his work was dedicated to the king of Fraace, in whose service he appears, 
at one time, to have been engaged; 6, That, amongst other things in his book, he 
describes a machine for throwing up a Jet of water, in a manner similar to Hero's 
steain jet; an invention which be does not even claim as his own, bat describes 
amongst a number of others; ‘dont il se peut faire diverses machines, j'en donnerat 


ici la demonstration d'une.” 
i i. M. Arago builds tbe following theory :—-1, That De Cass 
Om this slender ground, M That this macbine, described by De Caus, to inake a 


was certainly a Frenchman! 2, a En a 
sinall jet of water play ornamentally in theair, was certainly his own invention, and 
was, literally, a stearu-engipe, suitable to the purpoee of draining mines of water!! - 


de Caus is the inventor of the steam-engine ! 11 
A uper , That De Cavs may have brea a German, a Frenchman, an 
Enylishman, or a Jew; 2, That De Cans 1s, in all probability, only describing the in- 
vention of another, and tbat be puts forth no clan to originality ; and 3, That the 
lavention, if bis own, 1s a mere machine for projecting an ornamental jet of water for 
any of Hero’s toys. 

: Cte cca ti believe that M. ATE himself is aware of the weakness of his 
canse ; for, in explaining the machine of De Caus— which he calis a veritable machine 
de vapeur propre d oyérer des épuisemens— hr bas not inserted De Caus’s own drawing 

M ich would have at once shown ite nature as a tri.lal and useless 


wb i 
[lie anim es a figure and description of hia own Invention, so altered as t» leed 
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his two predecessors,* although he introduced some essential modifications; 
that, among others, of generating the steam in a separate vessel. * If it 
is of little difference as to principle, whether the motive steam be en- 
gendered at the expense of the water to be raised, and in: the very heart 
of the boiler in which it is to act, or whether it originates in a separate 
vessel, to act at pleasure, by means of à communicating tube, having 
a cock above the liquid, which is to be raised, it is certainly not the same 
in a practical point of view, Another change still more important, well 


his reader to suppose an efect produced of a different and important character 
Herein we cannot but think that M. Arago's candour appears for a moment to have 
yielded to his desire to flatter the vanity of hls countrymen, and render himself popniar 

** In the second era, the era of successful application of the power of steam to useful 
purposes, we find, first of ali, the Marqais of Worcester. There is no doubt whatever 
urged by M. Arago, against the authenticity of the Marquis’s written and published 
descriptlons of the steam-engine, but he contents himself with asserting that the 
Marquis never made his machine ! nor applied it to use, and that therefore Ae stands 
on no better ground than De Cans. [t is to be regretted, that M. Arago did not make 
himself better acquainted with the published history of the steam-engine, for he would 
then have known that the Marquis of Worcester not only made a steam-engine, but 
that it was applied to the purpose of raising water for the use of the inhabitants of 
Vauxhall; that it was of more than two-horse power, and that it was seen in operation, 
amongst others, by Cosmo de’ Medici, on the 28th day of May, 1653, who gives 
testimony thus—'*it ralses water more than forty geometrical feet, by the power of 
one man only; and in a very short space of time will draw up four vessels of water 
threugh a tube or channel not more than a span in width, on which account it is con- 
aidered to be of greater scrvice to the poblic, than the other machine near Somerset 
House ;"—the machine at Somerset House being one driven by two horses. 

“In brief, let M. Arago say what he may, Worcester, Savery. Newcomen, and 
Smeaton, are the great names of this era; and Dr. Papin, though he made many 
Clever attempts at the contrivance of machines, on the principles suggested by his pre- 
decessor, the Marquis of Worcester, and his conten: poraries, Savery and Newcomen, 
was never known to make a single successfat attempt with steam, excepting applyin 
it to the extraction of nutriment from bones, an invention which bears his name, ait 
for which alone it is tbat futurity will ever mention it."— Note of the translator. 

* Bonnani says, however, that after the death of Kircher, there was found in his 
museum the model of a machine which that enthasiastic anthor had describe: in 1650, 
and whicb differed from that of Solomon de Cans, by the mere fact, that the motive 
steam was engendcred in a vessel totally distinct from that which contained the water 
to be raised.— Note of M. Arago. 

lt is thus that M. Arago gradually distributes in bis notes the slain corses of Solomon 
de Cans’ competitors; but we leave to our readers to make their comments on this 
extraordinary line of conduct.—Note af the translator. 


t SAVERY'S ENGINE. 


It consisted of a furnace and boiler B; fromthe latter t i i 
with cocks C, proceeded to two steam vessels S, which had Bese tives en 
a descending main D, and also to a rising main Pipe A; each pair of branch 
pipes had valves a, b, to prevent the descent of the water raised by the con- 


densation or by the force of steam. Only one vessel S, is 

being immediate behind it. One of the steam vessels Bains alled ca 
steam, condensation was produced by projecting cold water, from a small cis- 
tern E, against the vessel; and into the partial vacuum made by that means 
the water, by the pressure of the atmos kere was forced up the descending 
main D, from a depth of about twenty feet; and, on the steam being let into 
the vessels again, the valve b closed, and prevented the descent of the water. 
while the steam having acquired force in the boiler, its pressure caused the 
water to raise the valve a, and ascend to a height proportional to the excess 
of the elastic force of the stcam above the pressure of the air. 

Captain Savery afterwards simplified tbis engine considerably, by usin, 
only one steam vessel. To prevent the risk of bursting the boiler, he applie 
the steelyard rafcty valve V, invented by Papin for his digester. The cocks 
were managed by hand ; and, to supply the boiler with water, he bad a small 
boiler adjoining to heat water for the use of the large one, and thus prevent 
the s 5g time which must have occurred on refilling it with cold watcr.— 

redgold. 


worthy of special attention, and equally originating with Savery, will be 
alluded to in the space we shall devote to the labours of Papin and 
Newcomen. . 

Savery had entitled his work, The Miner's Friend, hut the miners 
showed themselves little obliged to him for his complaisance, for, with 
only one exception, none of them g.ve any orders for his engines. They 
were only employed in conveying water to different parts of palaces, 
country-houses, parks, and ens; and were never used but in altering 
the level from t3 to 16 Tar We must acknowledge, moreover, tbat 
the danger of explosion would have been considerable, if there bad been 
applied to the apparatus that immense power which their inventor as- 
serted they could attain. 

Although the practical success of Savery was rather imperfect, yet the 
name of this engineer merits a very distinguished place in the history of 
the steam-engine. Persons whose whole life has been devoted to specu- 
lative subjects, are unaware what a difficulty there is in bringing the most 
apparently well digested plan into execution. I do not, like a cele- 
brated German savant, pretend that nature always cries out no! no! 
when we wish to raise a corner of the veil which covers her, but by 
following the same metaphor, we are at least allowed to affirm that the 
attempt becomes so miich the more delicate and difficult, and the success 
so much the more doubtful, as it requires the combination of a greater 
degree of mechanical skill, and the cinployment of a large nuinber of 
material elements ; under every one of which considerations, and taking 
the period into calculation, no one was ever placed in a more unfavourable 
position than Savery. 

1 have spoken until now only of those steam-engines, the resemblance 
of which, to those now bearing that name, is, more or lesa, indisputable. 
Now 1 shall consider the modern steam-engine, that which is employed in 
our manufactories, upon vessels, and in the shafts of neurly all our mines, 
We shall see it arise, increase, and develope itself sometimes on the in- 
spiration of some chosen individual, some on the spur of necessity, for 
necessity is the mother of genius. 

The first name which we find in this new epoch, is Denis Papin. It 
is to Papin that France owes the honourable rank which she claims m 
the history of the steam-engine. However, the really legitimate pride 
with which we are inspired by his success, will not be witbout alloy, 
The claims of our fellow counti yman are only to be found in foreign col. 
lections, his principa! works were publisbed beyond the Rbine; his 
liberty was threatened by the edict of Nantes, and it was in mourntal 
exile that he erjoyed for a moment that of which men of rescarch are 
the most desirous—tranquillity of mind. Let us quickly throw a veil 
over these unfortunate results of our civil discords; let us forget that 
fanaticism attacked the religious opinions of the philosopher of Blois, 
and get back to our machinery, with regard to which, however, the ortbo- 
doxy of Papin has never been contested. 

In every machine there are two things to be considered—on the one 
hand, the movement, and on the other, the disposition, more or less 
complex, with fixed or moveable parts, by means of which the motive 
power communicates its action to resistance, In the height to which 
mechanical knowledge has now-a-day been carried, the success of a 
machine, intended to produce great effects, depends quscmuy upon the 
nature of the motive power, and on the means of applying and con- 
ducting its power. And it was to the production of an economical 
moor, capable of communicating incessant oscillations, and with gest 

ower, to the piston of a large eyinder that Papin devoted his life. To 
Doro afterwards, from the oscillation» of the piston, a sufficient power 
to turn the stones of a corn-mill, or the cylinders of a tatting. engine, 
the paddle wheels of a steam-boat, or the bobbins of a cotton spinning 
machine—to lift the clumsy hammer, which beats with frequent strokes 
the colossal lumps of glowing iron, fresh from the reverbcrating furnace, 
to cut, like a riband in a lady's hand, thick bars of metal with the 
sheering blade of gigantic scissars; these are, I assert, so many pro- 
blems of a very secondary rank, and which would not trouble the most 
common-place mechanic. We can therefore employ ourselves in consi- 
dering exclusively the means by which Papin proposed to engender his 
oscillatory motion. 

Let us suppose a large vertical cylinder, open at top, and resting at 
the base, on a metal tahle, having a hole in it, closed or opened at plea- 
sure bya cock. Into this cylinder let us introduce a piston, that is to 
say, a circular plate full and moveable, which will close it entirely; the 
portion of the atmosphere which occupies the lower part of the cylinder 
will then tend by its re-action to produce an inverse motion. This 
second force will be equal to the first, if the cock be open, since a gas 
presses equally on all sides. The piston will then be acted upon by two 
opposite forces, which will keep it in equilibrium ; although it will des- 
cend, but only by its own gravit . A counterpoise in a small degree 
heavier than the piston, will on the contrary be sufficient to lift it to tbe 
top of the cylinder, and to keep it there. Let us suppose the piston 
arrived at this extreme position, and let us endeavour to pont out the 
means of causing it to descend with great force and to bring it back 
again. Imagine, that after baving closed the lower cock, we succeed in 
suddenly annihilating all the air contained in the cylinder, in a word to 
empty it. This vacuum baving once been made, the piston only re- 
ceiving its action from the external atmosphere which presses from 
above, will rapidly descend. This movement effected, tbe cock is opened, 
the air immediately returns from below, and counterbalances the action 
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of the atmosphere above; asin the beginning, the counterpoise brings 
up the piston to the top of the cylinder, and all parts of the apparntus 
are restored to their original condition. A second evacuation, or rather 
if you prefer it, a second annihilation of the interior air will again bring 
down the piston, and so on as before.* 

The true motor of the system would in this case be the weight of the 
atmosphere, and let us undeceive those who might imagine, that because 
they can walk and even run tbrough the uir with ease, that it possesses 
neither power, or weight. With a cylinder, two metres (78 inches) in 
diameter, the effort which the piston of the engine would make in des- 
cending, the weight which it could lift the whole height of the cylinder 
would be 31,000 kilogrammes (69,281 lbs.) This enormous power, fre- 
quently renewed, would be obtained by means of a very simple machine, 
if we discover a prompt and economical method of engendering and de- 
stroying at pleasure an atmospheric qremure in a metal cylinder. 

Tbis problem Papin solved —his fine, his great solution, consisted of 
the substitution of an atmosphere of steam, for an atmosphere of com- 
mon air, if replacing this by a gas which at 100° centigrade (2129 F) has 
precisely the same elastic power, but with an important advantage which 
the ordinary atmospheric does not possess, that of the power of the 
aqueous gas wenkening itself very quickly when the temperature is 
lowered, so that in the end it disappears almost entirely, if the refrigera- 
tion be sufficient. 1 should characterize the discovery of Papin, as well, 
and in fewer words, if l should say, that he proposed to make use of steam 
to create a vacuum in large spaces, and that this method is prompt 
and economic. t 

Tbe machine in which our illustrious fellow countryman was the first 
to combine in this manner the elastic power of steam, with the property 
which steam possesses of being annihilated by refrigeration, he never 
executed on a large scale: his experiments were confined to mere 
models. The water intended to engender the steam, did not even occupy 
a separate boiler, but inclosed inthe cylinder, it rested on a metallic 
plate, which closed it at bo:tom. It was this plate which Papin heated 
directly to convert the water into steam, and it was from this same plate 
that he removed the fire when he wished to effect the condensation. A 
similar process, hardly endurable in an experiment intended to verify the 
correctness of & principle, would evidenrly be inadmissible if it were re- 
quisite te make the piston move with rapidity. Papin, while he said 
*' tbat this could be effected by different constructions easily to be ima- 

ined," did not point out any of the-e modes of operation He left to 

is successors both the merit of the application of this fruitful idea, and 
that of the inventions in detail, which alone can secure the success of a 
machine. 

In the first part of our investigation on the employment of steam, we 
quoted the ancient pbilosophers of Greece and Rome ; one of the most 
celebrated mechanics of the school of Alexandria; a pope; a gentleman 
of the court of Henry the Fourth; an hydraulist, born in Normandy, 
that fertile hirth-place of great inen, which has contributed tojthe national 
pleiad, Malherbe, Corneille, Piuzsin, Fontenelle, La Place, and Freanel; 
8 member of the House of Lor.'s, an English mechanic; and lastly a 


* PAPIN'S MACHINE. 


Consisted of a boiler B, provided with a safety valve V; and a cylinder 
G H, connected to the boiler by à steam pipe S. The cylinder was closed at 
the top, and contained a floating piston P ; and the base of the cylinder ter- 
minated in a curved tube T, which ascended into a cylinder M; the bent 
tube had a pipe Y, from a reservoir of water communicating with it, and it 
was provided with a valve at r. Now suppose the cylinder G H, to be filled 
with cold water by the pipe Y, from the reservoir, and the boiler to con- 
tain strong stcam ; by opcning the cock E, the steam would be admitted, 
and, pressing on the floating piston P, cause the water to ascend into the 
cylinder M : its return is prevented by the valve K, and the steam cock E 
being shut, and the cock R opened, to let the condensed steam escape at the 
pipe R, the water from the reservoir refills the steam cylinder through the 
pipe Y, and it is ready for repeatingthe operation. Tho water raised to be 
directed to any useful object by the pipe D.— Tredgold. 

t An English a elo doubtlessly deceived by an anfuithful translation, asserted 
some time ago, that the idea of employing steam in the same machine as an elastic 
power, and as a rapid means of engendering a vacuum, belonged to Hero. On my 
thde I have proved incontestably that the mechani-t of Alexandria never thought of 
steam; that in his apparatus the alternate movement was only to be prodeced by the 
dilatation and condensation of the air, arising from the jntermitting action of the 
solar rays — Note of M. Arago. 


French physician of the Royal Society of London, for we are obliged to 
confess, that Papin almost always exiled, was only a correspondin, 
Member of our Academy. Now is the time for simple mechanics an 
workmen to enter on the scene, in which it will be found that all classes 
of society have united for the formation of a machine, of which the whole 
world is to enjoy the benefit. 

In 1705, tifteen yeats after the publication of the first memoir of 
Papin, at Leipsic, Newcomen and Cawley, the first, a hardwareman ; the 
other a glazier, at Dartmouth, in Devonshire, constructed, (recollect that 
1 do not say projected, for the distinction is important)* a machine 
intended for draining, and in which there was a separate boiler in which 
the steam originated. This machine, as well as Papin's little model, 
consists of a vertical metal cylinder, closed at the bottom and open at 
top, and a piston, well fitted, intended to traverse itinits whole length in 
ascending and descending. In both, when the steam arrives freely at 
the bottom of the cylinder, fills it, and thus counterbalances the pressure 
of the external atmosphere, the ascending movement of the pistqn is 
effected by means of a counterpoise. t In the English machine, indeed, 
in imitation of that of Papin, as soon as the piston has arrived at the 
termination of its ascending course, the steam which had contributed to 
raise it, is refrigerated. A vacuum is thus made in the whole capacity 


* M Arago. still acting upon the old system, again commences a system of trickery, 
which is fortunately too cobwebby for any audience but oue, to the prejadices of which 
it was addres-ed. Yo any other it would have needed an explanation how his country 
plaziert found means to benefit by Papin's projection at Leipsic.— Note of the trans- 

or. 


t NEWCOMEN'S STEAM ENGINE. 


The following is a description of the engine, as far as it was improved by 


Newcomen. B represents the boiler with its furnace for producing steam ; 
and at a small height above the boiler is a steam cylinder, C, of metal, bored 
to a regular diameter, and closed at the bottom, the top remaining open. A 
communication is formed between the boiler and the bottom of the cylinder, 
by means of a short steam pipe, S. The lower aperture of this pipe is shnt 
by the plate p, which is ground fiat, so as to apply very accurately to the 
whole circumference of the orifice. This plate is called the regulator, or 
steam cock, and it turns horizontally on an axis a, which passes through the 
top of the boiler, and is fitted steam-tight; and has a handle to open and 
shut it. 

A Pon P is fitted to the cylinder, and rendered air-tight by a packing, 
round its edge, of soft rope, well filled with tallow to reduce the friction, and 
its upper surface is kept covered with water to render it steam-tight. The 
piston is connected to a rod, P A, which is suspended by a chain from the 
upper extremity D of the arched head of the lever, or wo;king beam, which 
turns on the gudgeon G. This beam has a similar arched head E P, at its 
other end, for the pump rod H, which reccives the water from the mine. The 
end of the beam to which the pump rod is attached, is made to execed the 
weight and friction of the piston in the steam cylinder; and when the water 
js drawn from such a depth, that the steam piston is too heavy for this pur- 
pose, counterpoise weights must be added at I, till the piston will rise in 
the steam cylinder at the proper speed. At some height above the top of 
the cylinder is a cistern L, called the injection cistern, supplied with water 
from the forcing pump R. From this descends the injection pipe M, which 
enters the cylinder through its bottom, and terminates in one or more small 
holes at N. This pipe has at O a cock, called the injection cock, fitted with 
a handle. At the opposite side of the cylinder, a little above its bottom, 
there is a lateral pipe, turning upwards at the extremity, and provided with 
a valve at V, called the snifting valve, which has a little dish round it to 
hold water for keeping it air-tight. 
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which it traversed, and the external atmosphere forces it to descend. To 
effect the necessary refrigeration, Papin, as we know, was satisfied 
with removing the pan of fuel which heated the bottom of his metal 
cylinder. Newcomen and Cawley employed a process much better in 
every respect, they caused a considerable quantity of cold water to flow 
into the ring-like space contained between the external surface of the 
eylinder of their engine and a second cylinder, a little larger, in which it 
was enclosed. Cold thus was communicated gradually to the whole 
thickness of the metal, and ultimately reached the steam itself. * 

Papin's machine, thus perfected} as to the manner of refrigerating the 
steam, or of condensing it, excited the greatest interest in the mine pro- 
prietors —it extended rapidly into eeveral counties of England and ren- 
dered important service; the little energy of its movements, a necessary 
consequence of the slowness with which the steam was refrigerated and 
lost its elasticity, was however a deep source of regret. Chance luckily 
pointed out a very simple means of remedying this inconvenience. 

In, the commencement of the eighteenth century, the art of stuffing 
large metal cylinders and closing them hermetically by means of metal 
pistons was still in its infancy; therefore, in the first engines of New- 
comen the piston was cuvered with a layer of water for the purpose of 
filling up the vacancies between the circular centre of this moveable 
piece, and the surface of the cylinder. Tothe great surprise of its con- 
structors, one of their engines seemed to oscillate much more rapidly 
one day than it did generally. After examining it carefully, they saw 
clearly that on that day the piston had a hole in it, and that the cold 
water fell in driplets. which in passing through the steam were rapidly 
dissipated. From this fortuitous observation is to be dated the coni- 
plete suppression of external refrigeration and the adoption of the rose 
spout which carries a shower of cold water through the whole extent of 
the cylinder, at the time pointed out hy the descent of the piston. The 
action thus acquires the desired rapidity. 

Let us see also, if chance has not a share in another improvement 
equally important. The first engine of Newcomen requires the closest 
attendance on the part of the person, who was constantly employed in 
opening, and shutting the cocks, either to introduce aqueous steam into 
the cylinder, or to throw into it a jet of cold water for the purpose of 
condensation. It happened one day that this pers«n wasa youth named 
Henry Potter, who was very anxious of joining in the joyous games of his 
playfellows. He is burning with the desire of joining them, but the task 
which is confided to him, does not allow half a minute's absence. His 
head is excited, passion gives him genius, he discovers relations of which, 
until that moment he had never had any idea.t Of two cocks, one was 
to be opened at the moment when the beam, which Newcomen first 
introduced into his engines with such effect, had terminated ita descend- 
ing oscillation, and it was obliged to be closed exactly at the end of the 
opposite oscillation. The management of the second was precisely con- 
trary. Thus the positions of the beam and those of the cocks was 
necessarily dependent on each other. Potter took advantage of this re- 
mark, he observed that the beam could be used to communicate to the 
other parts, all those movements which the action of the engine re- 
quired, and immediately carried his conception into execution. The 
ends of several strings were attached to the handles of the cocks, and 
the other ends Potter fastened to convenient points of the beam, so that 


* Savery had already had recourse to a current of cold water, which he turned 
upon the exterior surface of a metal vessel, to condense the steam which this vessel 
contained. Such was the origin of his assoctation with Newcomen and Cawley, bot 
it innet not be forgotten that the patent of Savery, bis machines, and the work in 
which he describes them, are many years later than the memoir of Papin.— Note of 
M. Arago. 

+ A recent carricature represents some onc Inviting an Irishman to a dinner of 
roast beef and potatoes. ‘ Ob!" says the Irishman, “T have Just had a dinner of 
that same, barrin the meat." This seems to be the case with M. Arago and his friends, 
De Caus and Papin, they contribnted every thing except what was most essential.— 
Note of the translator, 

t This is one of those overfiown descriptions in which M. Arago delights to in- 
dulge. A mischievous boy, wanting to play truant, immediately becomes a subject 
of divine inspiration. It is our doty to perform onr task strictly, so that we feel 
bound to make this apology to our readers for not veiling this phrase in more sobet 
terins.— Note of the translator. 


There proceeds also from the bottom of the cylinder a pipe Q, of which the 
lower end is turned upwards, and is covered witb a valve v; this part is im- 
mersed in a cistern of water called the hot well, and the pipe itself is called 
the eduction pipe. To regulate the strength of the steam in the boiler, it is 
furnished with a safety valve, constructed and used in the same manner as 
that of Savery's engine, but not loaded with more than one or two pounds on 
the square inch. 

The mode of operation remains to be described. Let the piston be pulled 
down to the bottom of the steam cylinder, and shut the regulator or steam 
valve p. Then the piston will be kept at the bottom by the pressure of the 
atmosphere, Apply the fire to the boilertill the steam escapes from the 
safety valve, nnd then, on opening the steam regulator, the piston will rise 
by the joint effect of the strength of the steam, and action of the excess of 
weight on the other end of the beam. When it arrives at the top of the 
cylinder, close the regulator p, and, by turning the injection cock O, admit a 
jet of cold water, which condenses the steam in the cylinder, forming a par- 
tial vacuum, and the piston descends by the pressure of the atmosphere, 
raising water hy the pump rod H from the mine. The air which the steam 
and the injection water contain, is impelled out of the snifting valve V, by 
the force of descent, and the injection water fows out at the eduction pipe 
Q; and by repetition of the operations of alternately admitting steam and 
injecting water, the work of raising water is effected. — Tredgold, 


the oscillations of the beam acting on the strings by ascending and des- 
cending, opened and shut the cocks and supplied the place of manual 
labour; and for the first time the steam engine acts of itself, for the frst 
time it has no other attendant near it than the stoker, who, from time 
to time comes to renew and keep up the fuel under tbe boiler. For tbe 
strings of the boy Potter, manufacturers soon substituted rigid vertical 
rods, fixed to the beam and armed with levers, which press upwaida and 
downwards the heads of the different cocks. These rods have now bees 
supplanted by other combinations, but however humiliating the confession 
may be, all these inventions are simply modifications of the mechanism 
which was suggested by a boy who wanted to join his playfellows, 

In collections of apparatus there are a good many maebines, of the utility 
of which to manufacturers great hopes bave been formed, but which the 
dearness of their construction, or their maintenance, has reduced to mere 
curiosities. Such would have been the final lot of Newcomen's machine, 
at least in localities deficient in fuel, if the labours of Watt, of which I 
must now give you an analysis, had not introduced an unexpected per- 
fection. This perfection, however, must not be considered as the result 
of any casual observation, or of a single ingenious inspiration, for its 
author arrived at it by assiduous study, and by experiments ot extraor- 
dinary beauty and delicacy It might be said, that Watt had adopted 
Bacon's celebrated maxitn, * To write, speak, meditate, or act, when we 
are not well provided with facts to excite our thoughts, is to navigate 
without a pilot along a coast bristling with dangers; it isto launch out in 
the immense ocean without compass or helm." 

There was in the collection of the University of Glasgow, a small 
model of Newcomen's «team engine, which had never worked properly. 
Anderson, the Professor of Natural Philosophy, gave itto Watt to repair. 
Under the skilful hand of the workman, the faults in its construction dis- 
appeared, and from that time the model worked every year in the lecture 
room before the wonder-struck students. An ordinary man would have 
been contented with this success, but Watt, according to custom, cnly 
saw the opportunity for deeper studies. His researches were successively 
directed to every point which seemed to clear up the theory of this ma- 
chine. He determined the quantity of expansion of the water when it 
passes from a liquid state to that of steam ; tbequantity of water which 
a given weight of coal can vaporize; the quantity of steam in weigbt 
which one of Newcomoen's engines, of known dimensions, consumes at 
each oscillation; the quantity of cold water which is nec to be in- 
jected into the cylinder to give the descending oscillation of the piston 
à ceitain power; and, finally, the elasticity uf steam at different tem- 
peratures. 

Here was enough to have occupied the life of a laborious mechanic; 
Watt, however, found out the means of succeeding in many and most 
difficult pursuits, withou! interrupting the labours of the workshop. Dr. 
Cleland wished to take me to the house to which our colleague used to 
retire to make experiments on leaving his shop, but unfortunately we 
found it pulled down. Our sorrow was great, but of short duration; 
on the site of the foundation, still existing, ten or twelve hardy 
lubourers, seemed as if sanctifying the birth-place of the modem 
steam-engine. They were hammering different parts of a boiler. larger 
certainly than the humble dwelling which formerly adorned the spot. 
On this site, and in similar circumstances, the most elegant mansion, the 
finest statue, the most sumptuous monument, would have beeu less 
fitting to the genius loci tban the gigantic boiler. 

If the properties of steam are still present in your minds, you will per- 
ceive at once that the economic action of Newcomen's machine requires 
two inezoncilable conditions. When the piston descends, the cylinder 
must be cold, or it would meet steam still very elastic, which would 
greatly retard its action and diminish the effect of the external atmos- 
phere. When, therefore, steam at 100° C (2120 F.) rushes ipto the 
same cylinder, if the surfaces are cold this steam warms them by a per- 
tial liquefaction, and until they acquire a temperature of 1009 C. (2120 F.) 
the elasticity is considerably diminished. The consequence is, a slow- 
ness in the movements, for the counterpoise does not lift up the piston 
before there exists in the cylinder a springiness sufficient to counter- 
balance the action of the atmosphere. Thence also an incrensed ex- 
pense, since, as I have explained, steam is very dear. We shell see 
directly the immense importance of this economic consideration, when 1 
inform you that the Glasgow model used at each oscillation a volume of 
steam several times greater than that of the cylinder. *'l he expense of 
tbe steam, or, what comes to the same, of the fuel, or, rather, if you 
prefer it, the indispensable pecuniary expense of maintaining the move- 
ment of the machine, would be several times less if we could get rid uf 
those successive coolings and heatings, the inconveniences of which Í 
have pointed out, 

This problem, apparently insolvable, Watt resolved by the simplest 
means. He found it sufficient to add to the former disposition of the 
machinery a vessel distinct from the cylinder, and only communicating 
with it by means of a narrow tube provided with a cock. This vessel, 
which is now called a condenser, is Watt’s principal invention, and nots 
withstanding my desite to shorten the subject, I cannot avoid explaining 
its action. 


( To be continued.) 
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If a free communication exist between a cylinder full of steam and 
a vessel exhausted of steam and air, part of the steam in the cylinder will 
pass with great rapidity into the vessel, and the motion will continue 
until the elasticity is uniform throughout. Supposing, then, that by 
means of an abundant and continual injection of water, the vessel could 
be kept constantly cold throughout its extent, the steam would be con- 
densed on its arrival, al] the steam with which the cylinder was originally 
filled would be successively brought in, and the exter would thus be 
relieved from the steam, without its surfaces being in the least refrige- 
rated, and the new steam with which it might be necessary to refill it 
would lose none of its elasticity. 

The condenser attracts to itself the steam of the cylinder, on the one hand, 
because it contains cold water, and on the other, because the remainder 
of its capacity does not contain any elastic fluid. But the moment that 
a first condensation of steam has been effected, these two successful 
conditions disappear; the condensing water becomes warmed by absorb- 
ing the latent caloric of the steam; a considerable quantity of steam is 
formed at the expence of this warm water, and the cold water contained 
atmospheric air, which bas been liberated during the elevating of the 
temperature. If after each operation, this hot water were not taken 
away, together with the steam and air which the condenser contaius, it 
would in the end produce no result, Watt, effected this triple evacuation 
by means of an ordinary air pump, of which the piston is carrried by a rod 
attached to the beam and set in motion by the engine. The power employed 
in keeping the air pump in motion diminishes@y so much, the power of the 
machine, but this is nothing in comparison with the loss which ensued 
in the old process, by the condensation of the steam on the cold surfaces of 
the body of the cylinder—see fig. 9. 

One word more, and tbe advantages of another invention of Watt's will 
be apparent to every body. When the piston descends in Newcomen's 
engine, it is the atmosphere which impels it; this atmosphere is cold, 


Fig. 6. 


LEUPOLD'S ENGINE. 


M. Arago has omitted to notice the contrivance of Leupold, which we shall 
here give, in order that this ingenious inventor may not be passed over unnoticed. 
Leupold was a native of Saxony; in 1723 he commenced publishing a large 
collection of machines, which extended to several folio volumes ; among other 
inventions, he suggested the high pressure engine, and fowr-way cock, a view is 
given in fig. 7. Over a boiler B, he placed two cylinders C C, fitted with steam- 
ht petons » pp. A four-way steam-cock, S, is placed between the boiler and 
nders, so as to alternately admit steam into one cylinder, and let it out 
Hom the other. The piston, by the admission of strong steam from the boiler 
below it, is raised, and depresses the other end of a lever connected to the rod of 
a plunger of & pump, which causes the water to rise through the Pipe, and by 
the alternate action of the steam in the two cylinders a continual stream of 
water is raised. Thus the first rude notice of the principle of employing high 
pressure steam ander a piston was given, z 


Fig. 7 and 8. 


Fig. 7 and 8, show an enlarged view of the fowr- 
way cock, T is a passage to the top of the cylinder, 
and B that to the bottom, 8 the passage for the steam, 
and C the passage to the condenser. Fig. 7, shows 
the pa anipe from Sto T, open forthe steam to pasa 
from the boiler to the top of the cylinder, and the 
passage from B to C open to allow the escape of the 
steam from below the piston to the condenser, when 
the diagonal is turned across to the opposite direction, 
the passages are then reversed, the steam from the 
boiler will then pass to the bottom of the cylinder by 
the passage from S to B, and the steam above the 
piston will escape through the passage T and C to the 
condenser. The other figure shows in what manner 
the steam may be shut off at any period of the stroke. 


and must consequently cool down the surfaces of the metallic cylinder, 
open at the top, which the cold air successively covers throughout.9 This 
cooling down is only overcome during the ascending course of the piston, 
at the expense of a certain quantity of steam. No loss of this kind, how- 
ever, exists in the improved engines of Watt; the atmospheric action 
is totally shut out in tbe following way. The cylinder is closed at top 
by a metal covering, perforated only in its centre by an opening pra- 
vided with close stuffing, througb which the piston rod moves iar, 
without allowing a passage either for the sir or the steam. The piston 
thus divides the cylinder into two distinct and closed portions ; when it 
descends, the steam of the boiler passes freely in the upper portion by a 

ipe properly placed, und forces it down in the same way as was done 
by the steam in Newcomen's engine. This motion is executed with- 
out any hinderance, the bottom of the cylinder only being in communi- 
cation with the condenser, in which all the inferior steam is turned into 
water. From the moment that the piston has gone down, it is'only re- 
quired to turn a cock to open a communication between the two parts 
of the cylinder situated above and below the piston; when both parts 
are filled with steam of the same degree of elasticity, the piston is 
then in state of equilibrium, and is raised to the top of the cylinder, as 
in the atmospheric engine of Newcomen, by the mere action of a slight 
counterpoise—see fig. 10. 

While following up his search into the means of saving steam, Watt 
reduced still further, almost indeed to nothing, the waste, which occurred 
from the cooling down of the outer surface of the cylinder in which the 
piston works. To effect this, he enclosed the metal cylinder in a larger 
wooden cylinder, and filled with steam, the ring-like interval which 
divided them. 

Thus was the steam-engine completed—the perfection which it de- 
rived from the hand of Watt is evident, its immense utility admits 
not of adoubt. You would expect therefore, that it would immediately 
re-place, as a means of draining, the comparatively ruinous p wal of New- 
comen, Do not deceive yourselves; the author of a discovery has 
always to contend with those whose interests it may affect, with the 
obstinate i of all that is old, with the jealous and the envious. 
These classes combined, form, we are obliged to confess, the greater 
part of the public, and yet in my calculation, I omit double cases to 
avoid a paradoxical result. This compact mass of opponents, time alone 
can separate and destroy ; but time is not enough, they must be attacked 
boldly, they must be attacked without ceasing; the means of action 
must be varied, imitating the chemist, who, is taught by experience that 
the entire dissolution of certain alloys requires the successive employ- 
ment of several acids. That strength of character and persistance of 
will, which in the long run defeat the cunningest intrigues, may not, some. 


Fig. 9. 


ATMOSPHERIC ENGINE, WITH CONDENSER. 


Fig. 9, shows an engine of this kind, where C is a cylinder, open at the top; 
P the piston. The steam passes from the boiler tlinnigh the Ka S, and y 
a slide B into the cylinder at D, and raises the piston. A is a pump with a 
solid piston, to receive the condensed steam, air, and water, and expel it: the 
injection is made into the pipe E; and I is the injection eock: F is a cock to 
let out any air that may collect below the piston p, when the engine is at rest. 
To begin he operstion, the slide B must be raised above S, and steam 
admitted till all the air be blown out at the valve Q; the pistons heing at the 
toy in both the Cylinder and pump: then shut off the steam by the slide B, 
and open the injection: and in consequence of the condensation produced by 
the jet, the atmosphere will press on the top of the piston and press it down, 
and during the first descent, the cock F should be open, but afterwards closed : 
the injection being stopped, and the slide B moved to close the passage to the 
condenser, on opening that for the steam, the pistons will again ascend, and 
the air and „water of condensation will be expelled at the valve Q. The 

terate opening and closiny of the passage and the injection cock are required 
to continue the action. The engine may be regulated by closing the valve B 
at any period of the ascent, and the cock J at any period of the descent, 
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times, be united with an inventive genius, and Watt himself in case of 
need, would furnish the strongest evidence of this. His admirable in- 
vention, his happy idea of the sibility of condensing steam in a 
vessel entirely separated from the cylinder in which the mechanical 
action takes place, dates from 1765. Two years elapse, and yet he 
has hardly taken any steps to apply it on a large e. His friends 
at last obtained an introduction for him to Doctor Roebuck, who 
established the Carron foundry, still enjoying a high celebrity. The 
manufacturer and the inventor united; Watt gave up to him two-thirds 
of his patent, an engine is made on the new principles and confirms all 
his theoretical provisions. His success was complete, but at this period 
the fortune of Doctor Roebuck received a severe check ; Watt's inven- 
tion would have doubtless restored it, all that was wanting was a 
sleeping partner to supply funds, but Watt thought it was better to give 
up his discovery and change his trade. 

In 1767, whilst Smeaton was surveying between the rivers Firth and 
Clyde, for one of those gigantic works of which this part of Scotland after- 
wards became the scene, we find that Watt employed himself in similar 
operations for a rival line by Loch Lomond. Some time after, he drew 
up a plan for a cana] to carry coal from Monkland to Glasgow, of which 
he superintended the execution. Several plans of the same kind, and, 
amqng others, of a navigable canal across the isthmus of Crinan, since 
finished by Rennie ; extensive plans for the improvement of the ports of 
Ayr, Glasgow, and Grenock; the construction of bridges at Hamilton 
and Rutherglen; and an investigation of the ground across which the 
famous Caledonian was to pass, then occupied our colleague until 
the end of 1773. Without detracting from the merit of these labours, I 
must be permitted to consider their importance as merely local, and to 
assert that their conception, direction, or execution would never have 
given a name like that of James Watt. 

If forgetting my duties to the academy, I endeavoured to make you 
smile instead of relating what is useful and true, I could find here matter 
enough for a striking contrast. I could remind you of such and such an 
author, who, in our weekly meetings, demands loudly to communicate 
this little remark, that trifling reflexion, the few notes drawn up only the 
evening before; I would paint him to you cursing his fate, when the 


Fig. 10. 


` BOULTON AND WATTS SINGLE ACTING STEAM 
: ENGINE. 


Fig. 10, shows a section of the cylinder C, condenser B, and air pump A, of 
a single engine, arranged as is most convenient for exhibiting the parts. The 
steam enters from the boiler to the cylinder by the pipe S, ugh the valve 
c; and presses down the piston P, which is supposed to be taken at the 
time of its descent : the steam below it goes into the condenser, and is con- 
densed by the jet which plays into it. The air pump bucket p is descending 
in the air and vapour which the pump had received from the condenser 
during the previous ascent. When the piston is at the bottom of the cylin- 
der, a motion is given to the rod O, which shuts the valves a and c, and 
opcns the valve b; there is then a communication open by the pipe E, be- 
tween the top &nd bottom of the cylinder, and the pressure of the counter 
weight must be sufficient to overcome the friction of thé piston, and expel 
the steam from the upper to the lower side of the piston: the action of the 
counter weight has also to expel the air and water of condensation through 
the valve Q by means of the air pump. 


strict letter of the regulations, when the earlier order of inscription * 
of some other member puts off the reading of it for another week, leaving 
to him, however, as a guarantee during this wretched week, its being in 
safe custody in our archives as a sealed packet. On the other hand, we 
should see the crestort of a machine destined to form an epoch: in the 
annals of the world, submit without murmur to the stupid caprices of 
capitalists, and bend down his superior genius during eight years to the 
compilation of plans, to minute surveys, to tedious details of estimates, of 
repairs, and of square yards of masonry. Let us confine ourselves to re- 
marking, that this conduct of Watt arose from a serenity of character, a 
moderation of wishes, and genuine modesty. So much indifference, 
however noble might have been the reasons for it, is still open to blame: 
society is in the right to reprobate in the strongest terms those of its 
members who by hoarding prevent the cireulation of the specie of tbe 
country ; js it, however, less blameable to deprive one's native land and 
fellow countrymen, one's fellow men, of those treasures a thousand 
times more valuable, which spring from the mind, hoarding up for one's 
self those immortal conceptions, sources of the noblest and purest mental 
enjoyments, and in depriving of them, the manufacturers of mechanical 
combinations, who would multiply to infinity the produce of national in- 
dustry; which would to break down for the benefit of civilization and 
of the human race, the effects of an unequal position in society, which one 
day would allow us to go through the rudest workshops, without witnessi 
the melancholy sight of fathers of families, and unfortunate children o: 
both sexes reduced to the state of brutes, and moving rapidly towards 
the tomb, 

1n the beginning of 174, after having overcome the indifference of 
Watt, he was placed in communication with Mr. Boulton, of Soho, 
near Birmingham, a man of enterprise, activity, and varied talents.? The 
two partners applied to parliament for a prolongation of Watt's patent, 
which was taken out in 1769, and had only a few years to run. 
bill gave rise to a sharp. debate. “This business," says the celebrated 
engineer in a letter to his aged father, * could only be carried on with 
considerable trouble and expense. Without the help of some warm 
hearted friends we should not have succeeded, for many most infln. 
ential members of the House of Commons were opposed to us." lt 
seemed to me worthy of enquiry, to ascertain what class of society 
belonged these influential members of whom Watt speaks, who refused 
to a man of genius, a small part of the riches wbich he was going 
to create. Judge of my surprise, when 1 found at their head, the 
celebrated Burke! Can it be true, that a man can distinguish himself 
by the most arduous studies, be a man of learning and probity, 
in an eminent degree those oratorical qualities which lead and carry 
away political assemblies, and yet be difficient in simple common 
sense 26 However, since the wise and important amendments which 
Lord Brougham has introduced into the patent laws, inventors will no 
longer be subjected to those protracted annoyances to which Watt was 
exposed, 

‘As soon as parliament bad granted an extension of Watt's patent for 
twenty-five years, this mechanic and Boulton, in: conjunction, commenced 
at Soho, those establishments which have proved the most useful schools 
in England of practical mechanics. Steam-engines for draining were 
erected on a very large scale; and repeated experiments showed that 
with equal effect, they saved three-quarters of the fuel previously used 


* In French assemblics all speakers pnt down their names in a list, from which they 
are called in rotation to deliver their discourses, this prevails even in the Chambers, 
it leads to a dull monotony, and i» destructive of the oratorical character. — Note ef 
the translator, . H 

+ We recollect an old friend of ours, one of the philosophical circle of the last 
century, who used to tell an appropriate anecdote On the subject of M. Arago's 
favourite prhase, the creative power af a mechanic. He himself, in a trial on the 
validity of a patent, had used the same remark, when the judge anxioas to have a 
quiet fling at a witness, who was on all such occasions qnite unbrowbeatable, ex- 
claimed, Creative power af a mechanic! why pray Mr. R. what do you mean by that? 
Why, my Lord, I mean, that power which enables a man to convert a goat's tail into 
a Judge's wig.— Note of the translator. : 

t In the notes of the last edition of Professor Robison's work on the stesm engine, 
Watt speaks in these terms of Mr. Boulton. “The friendship with which he favored 
ine, ended only with his life, that which 1 felt towards bim obliges me to take advantage 
of this opportunity, the last perhaps which may be allowed me, of acknowledging bow 
much I am indebted to him. Et is to Mr. Boulton's ready enconragement, bis taste for 
scientific porsuits, and the skill with which he know how to make them contribate tothe 
progress of the arts; it is also to bis intimate acquaintance with manufacturipg and 
commercial affairs, that Í attribnte in a great degree the success with which my eform 
have been crowned.” 

Mr. Bonlton's manufactory, at Soho, had already been established for some years, 
when the partnership was formed which is mentioned in the text. This establishment, 
the first on such a great scale which has been formed in England, is still further remark 
able in the present day, for the elegance of its architecture. Boulton manufactured 
there all kinds of first-rate works, in steel, plated ware, silver, and or-molu, even 
astronomical clocks and paintings on glass. During the last twenty years of bis life, 
Boulton was employed in improvements in minting money. By the combination of 
some processes originally French (t) with new presses, and an ingenious application ot 
the steam engine, he sacceeded in uniting great rapidity of execution, with extreme 
perfection in detail. It was Boulton, who effected for the English Government, 
the re-coinage of all the copper money of the empire. The economy and neatness of 
this great work rendered false imitations almost impossible. The nomerous executione 
with which, until then, the Cities of London and Birmingham had been afflicted, entirely 
ceased, and on this occasion Darwin in his Botanic Garden demands, why if at Rome 
a civic crown was given to him who saved the life of a single citlxen, is not Boultoa 
wortby of being covered by us with garlands of oak. 

Mr. Boulton died in 1809, aged 81.—Note af M. Arago. — 

§ It fs not only very possible, but very certain, and perhaps is the reason er Eng. 
land political and scientific diktinctions are considered a» different—Note of the Trans 
lator. 


1839.] 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


409 


by Newcomen's engines. From this time, the use of the new engine 
extended in the mining districts, particularly in Cornwall; Boulton and 
Watt receiving as payment the value of a third of the quantity of coal 
which each of their engines saved, The commercial importance of this 
invention may be conceived by one authentic fact ; in the single mine of 
Chacewater, where three engines were at work, the proprietors found it 
worth while to purchase up the rights of the inventors for an annual sum 
af 2,4004. Thus, in one single instance, the substitution of the condenser 
with internal injection had effected a saving of 7,2001. per annum. in the 
produce of fuel. 

People agree, without difficulty, to pay the rent of a house or a farm ; 
but this feeling ceases when it allects an idea, whatever profit or advan- 
tage it may have procured. Ideas, why they are conceived without 

ur and without trouble! Besides, who knows but in time, every 
one would have thought of them! In this way, no days, months, or 
years can give validity to a privilege. To these opinions, which it is not 
certainly necessary for me to criticise here, custom has almost given the 
sanction of a fixed decision. Men of genius and manufacturers of ideas, 
seem condemned to remain deprived of kn material enjoymenta ; and, it is 
very natural, that their € should continue to resemble a legend of 
martyrs. Whatever we may think of these remarks, it is certain that 
the Cornish miners paid from year to year with more repugnance the rent 
which they owed to the Soho establishment. They took advantage of the 
first objections started by the plagiarists, to assume that they were dis- 
charged from all obligation. The question was a serious one: it might 
have greatly injured the fortune of our colleagge, he gave up to it therefore 
bis whole attention and became a legist*. e incidents occurring in the 
long and expensive suits which Boulton and Watt had to carry on, and 
which at last they gained, are not now worthy of revival, but as 1 just now 
quoted Burke among the opponents of the great mecbanic, it is but just to 
remember that on the other hand, the rights of persecuted genius were 
maintained before the seat of justice by the testimony of Roy, Milne, Her- 
achel, Deluc, Ramsden, Robinson, Murdoch, Rennie, Cumming, More, and 
Southern. Perhaps also we ought to add as a curious trait in the history of 
the human mind, that the counsel (1 shall have the prudence to remark 
that I am only speaking of the counsel of a neighbouring country) to whom 
malignity imputes a superabundant luxury of words, reproached Watt, 
against whom they were employed in great numbers, with having invented 
only ideas ; this, we may remark, led to the following apostrophe in Court 
of hr. Rous, “ Do as you like gentlemen, with these untangible combina- 
tions, as you call Watt's engines, they'll crush you like flies, and blow you 
„up out ot sight.” 

The persecutions sustained by a man of mind, where he has a right to 

expect, with justice, unanimous expressions of gratitude, seldom fail to dis- 
him, and to give a tone of asperity to his character. Watt’s natu- 
rally good disposition could not resist such rough attacks; seven long years 
of law excited in him a feeling which led him sometimes to express himself 
with bitterness. “What I fear most," wrote he to a friend, “is piracy. I 
have already been cruelly attacked by plagiarists, and if I had not a tolerable 
memory, their impudent assertions would almost have persuaded me that I 
had never made any improvement in the steam-engine. You would scarcely 
credit, that tbe ill-feeling of those whom I have most served, goes to that 
length that tbey maintain that these improvements, far from being worthy of 
encouragement, are injurious in the extreme to the national wealth." 

Watt, although greatly irritated, was not cast down; his engines, which, 
at first, like those of Newcomen, were only mere pumps for draining, in & 
few years he converted into universal movers, and gave them an indefinite 
power. His first attempt was the application of the double-acting engine. 

To understand the principle of this, we must refer to the improved engine, 
of which we have already spoken at page 407. The cylinder is closed; 
the access of the external air is cut off; the piston is forced down by the 
pressure of the steam, and not by that of the atmosphere; the rising move- 
ment is effected by a mere counterpoise, for at the moment, when this action 
takes place, the steam, circulating freely above and below the cylinder, presses 
equally on the piston two opposite ways. So that, as every one may see, 
in the improved engine, as in Newcomen's, there is no real power, except 
during the descending stroke of the piston. A very trifling alteration 
remedied this serious defect, and gave us the double-acting engine. In the 
engine known under tbis name, as in that which we have called the improved 
engine, the steam of the boiler passes freely to the top of the cylinder, and 
forces down the piston without any difficulty, for at the same time, the infe- 
rior capacity of the cylinder is in communication with the condenser. This 
movement once effected, the steam is cut off from entering above, and is 
now, by opening & certain cock or valve, admitted to the under side of the 
piston, and raises it up simultaneously, the communication from the bot- 
tom of the cylinder with the condenser is closed, and a similar passage is 
opened from tbe top of the cylinder to the condenser, and allows the steam 
to be drawn off from above the piston to the condenser, where it becomes 
liquefied ; when this is done, and the piston arrives at the top, all the cocks 
and valves again change their movements, and are replaced in their original 


* How different is this from the plain narration of Stuart, and the actual facte. Poor 
Bonlton who had the whole commercial manageinent, for which Watt was totally unfit, 
3s here ief entirely out of the question, In order that M. Arago may make a point, and 
add another to the Jong striog of miraculons qualifications with which be has endowed 
his unhappy confrere. The medicine and surgery might have pased, bnt wbat will the 
gentlemen of Westminster Hail say to this andden acquirement of a subject for which 
they Gnd no time safficieut.— Note of the Tranalator. 


position. In this way the same effects are reproduced indefinitely. The 
motor, as has been seen, is here steam exclusively, and the engine, making 
allowance for an inequality depending on the weight of the piston, has the 
same power whether in ascending or descending. On that account it was 
justly called on its first appearance the double impulse engine, or double acting 
engine.—see fig. 11 and 19. 

To make his new motor of easy and commodious application, Watt had to 
conquer other difficulties. He was obliged to find out the means of establish- 
ing a rigid communication between the inflexible rod of the piston oscillating 
in a straight liue, and a beam oscillating circularly. The solution which he 
produced of this important problem, is, perhaps, his most ingenious inveution. 
Among the constituent parts of the steam-engine, you have, no doubt, ob- 
served an articulated parallelogram, which, at each double stroke, stretches 
out its sides and collapses them with the ease, I had almost said the grace, 
with which the gestures of & perfect actor charm you. Follow the progress 
of its various transformations progressively with the eye, and you see that 
they are under subjection to most curious geometricallaws. You wil per- 
ceive three angles of the parallelogram describing, in space, arca of a circle; 
while the fourth, tbe angle which raises and lowers the piston rod, moves 
almost in a straight line. The immense utility of the result astonishes me- 
chanics still less than the simplicity of the means by which Watt effected 
it, *—see fig. 13 and 14. 

Power is not the only element of success in manufacturing processes, regu- 
larity of action is equally essential; but how can we expect regularity from a 
motor which is engendered from fire by shovelfuls of coals, and even from 
coal of different qualities, under the superintendence of a single workman, 
often unintelligent, and almost always inattentive. The disposable steam 
will be so much the more abundant, and will flow into the cylinder with 
greater rapidity, and move the piston so much the faster, as the fire has 
more intensity. Great inequalities of action seem almost inevitable, and the 
genius of Watt had to provide for this palpable defect. The valves by which 
steam is discharged from the boiler into the cylinder are not alwaya open to 
the same extent; when the engine is working fast, these valves partially 
close. A certain quantity of steam must therefore require more time to pass 
through them, and the rapidity is diminished. The openings of the valves, on 


Fig. 12. 
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BOULTON AND WATT'S DOUBLE ACTING ENGINE. 


The parts are shown in Fig.11, where C. is the cylinder; the steam enters 
at S, and passes into the upper part of the cylinder at F, or into the lower 
prm D, an in Fig. 12, showing the piston in the state of ascending, and 

ig.]1, as descending. From the lower part of the cylinder in Fig. 11, the 
steam escapes through D into the condenser B, (see Fig. ]0) where it is 
coudensed by a jet of cold water, which plays into it constantly; and the 
uncondensed gases and water pass through the valve G during the ascending 
stroke, and expelled at the valve Q into the bot well. When the steam pis- 
ton P, Fig. 12, ascends, the steam from the upper part of the cylinder passes 
through F down the pipe E to the condenser. The steam passages D and F 
are opened and closed by a D-slide, so called from its plan resembling the letter 
D; it is moved by the rod O, by tappets or other methods. 


* These are Watt's terms in giving an account of his articulated parellelogram : 

“ I have myself been surprised by the regularity of its action; when I saw it move, 
for the first time, I was as much pleased with the novelty, as if it had been the invention 
of another person” 

Smeaton, who was a great admirer of Watts invention, did not believe that in prac. 
tice, it could become an economical and general mude of communicating directly rota- 
tory movement to an axle. He maintained that sieam-engines conid always be em- 

oyed in iini water, which, when raised to a convenient heigih, could be used in its 

ali, to give motion to the buckets or floats of ordinary water wheels. In this respect, 
however. Smeaton’s ideas bave not been carried out, Tieni I saw, in 1834, while on a 
visit to Mr. Boniton's works, at Sobo, an oid steam-engine, which is Mill used to raise 
water from a iarge pond, and to pour it into tbe bockets of a large water wheei, wlien 
the season is eo dry as not to supply safficieot water from the stream generally used.— 
Note of M. Arago. Leupoid suggested the idea of giving rotatory motion by means of 
first raising the water into an elevated cistern, and then ailowing it to fall on an over- 
shot wheel, a drawing and description is given at page 403, vol. iii. Theatrum Machi- 
narum.— Note of Translator. 212 
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the contrary, extend when the action flags. The parts necessary to effect 
these different changes connect the valves with axes moved by the engine, by 
means of a contrivance of which Watt conceived the idea from the regulator 
employed in some of the flour mills. He called it the governor, it is also 
termed the centrifugal power regulator. Its efficiency is such that some 
years ago there was, in the cotton-mill of Mr. Lee, a mechanic of great 
talent, a clock set in motion by the steam-engine of the factory, and which 
acted almost as well as the ordinary spring clock by its side.—see fig. 15. 
Watt’s governor is the secret, the principal secret, of the astonishing per- 
fection of the manufacturing prodncts of the age; it is that whioh gives the 
steam-engine an action free from any vibration, and which enables it with 
equal success to embroider muslin and to forge anchors; to weave the most 
delicate fabrics, and to commnnicate rapid motion to the massive stones 
of the flour mill. This explains why Watt said, without being liable to the 


Fig. 18 & 14, 


PARALLEL MOTION. 


The apparatus adopted for carrying this motion into effect, is represented in 
fig. 13, which is an elevation, or side view of one half of the engine beam; 
aod fig. 14,a plan of same ; similar letters, in both figures, refer to similar parts; 
the beam moving on its axis A, aey point in its arm moves in the arc af a 
circle, of which A isthe centre. Let B bethe point which divides the arm, 
A F into equal parts A B,and B F, and let D C be a straight rod, equal in length 
to A B, and playing on the fixed centre or pivot C. The end D of this rod, is 
connected by a straight bar D B, with the point B, by pivot at B and D, on 
which the rod B D plays freely. If the beam be supposed to move alter- 
amely on its axis A, the point B will move np and down in a circular arc, of 
which A is the contre, and at the same time, the point E will move in an 
P circular arc round the point C as a centre, therefore, the middle point 

of the rod B D will move up and down in a straight line. 

Also let a rod P G equal in length to B D, be attached to the end f of the 
beam by a pivot, on which it moves freely, and let its extremity G be con- 
ripa xi L, by a rod G D, equal in length to B F, and playing on pivots, 

and D. 

By this arrangement, the joint P G being always parallel to B D, the three 
points A F G will be, in circumstances, precisely similar to the points, A B E, 
except that the system A F G will be on a scale of double the magnitude of, 
ABC,AF being twice A B, and E G twice B E, it is clear, then, that what- 
ever course the point E may follow, the point G must follow a similar line, but 
will move twice as fast. ut, since the point E has been already shown to 
move up and down in a straight line, the point G must also move up and down 
in a straight line, but of double the length. 

By this arrangement, the piston of both the steam cylinder and air pamp 
are worked ; the rod of the latter being attached tothe point E, and that of 
the former, to the point G. 


Fig. 15. 


THE GOVERNOR. 


Different modes of combining the parts are used 
by different engineers; one of these is shown in figure 
15, where g is the revolving axis, f'tbe point of sus- 
pension, j j the balls, e e the rods by which the 

alls are suspended. These rods are connected to the 
rods $ 4, and by that means raise or depress the 
sliding piece A, and with it the lever ], which acts on 
the throttle valve, by the line C. The parts marked 
À h are two rests to receive the balls when the engine 
is not in motion. 


imputation of exaggeration, that to avoid the runnings in and out of servants, 
jn case of illness, he would have his medicine given to him by arms from his 
steam-engine. I know very well, that with the common run of the world, 
this ease of action is supposed to be obtained at the expense of the power 
employed, but it is a vulgar error; the saying "great noise and little work," 
is not only true in the moral world, bnt is a mechanical axiom. . 

A few words more, and we shall get to the end of the technical details, 
Some years ago great benefit was found from not leaving a free communi- 
cation between the boiler and the cylinder, during the whole duration of each 
stroke of the engine. This communication was shut off when the piston, for 
instance, had made one third of its stroke; the two remaining thirds of the 
length of the cylinder were then gone through, in consequence of the speed 
acquired, and particularly on account of the expansion of the steam. Watt 
had already pointed out this process,* and very good judges place this im- 
provement, on account of its practical application, on a par with the con- 
denser. It is very certain, that since its adoption, the Cornish engines have 
produced unexpected effects, and that, with one bushel of coals, they do the 
work of twenty men working for ten hours. We must recollect that, in the 
coal districts, a bushel of coals costs only nine pence, and then we shall see 
clearly that Watt reduced, in the greater part of England, the price of a 
man’s days’ labour of ten hours to less than a halfpenny? + 

Numerical calculations show so clearly the value of the inventions of our 
colleague, that I cannot refrain from showing two other comparisons, which 
I have borrowed from one of the moat celebrated correspondents of the 
Academy, Sir John Hersch 

The ascent of Mont Blanc, from the valley of Chamouni, is justly con- 
sidered as one of the most laborious tasks which a man can get through in 
two days. Thus the maximum of mechanical exertion of which we are ce 
pable in twice twenty-four hours, is measured by raising the weight of our 
body to tbe height of Mont Blanc. This labour, or the equivalent of it, a 
steam-engine will effect by burning two pounds of coal. Watt has therefore 
shown, that the daily strength of a man does not exceed that which is con- 
tained in a pound of coal. 

Herodotus relates that the construction of the great pyramid of Egypt oc- 
cupied a hundred thousand men twenty years. The pyramid is of limestone; 
its volume can be easily calculated, and is ascertained to be about thirteen 
millions of pounds. To raise this weight 125 feet, the height of the centre 
of gravity of the pyramid, it would be necessary to burn, under the boiler of 
& steam-engine, 630 chaldrons of coal. There is, among our neighbours, a 
foundry which could be mentioned, which burns a greater quantity of fue 
every week. 


Corrino Macurve—HzgATING BY SrEAM—CoMPOSTT!0N oy Warsa— 
BLEACHING BY CHLORINE—EXPERIMENTS ON THE PHYSIOLOGICAL 
EFFECTS OF BREATHING DIFFERENT GASES. 


Birmingham, when Watt took up his residence there, reckoned, among 
the inhabitants of its neighbourhood, Priestley, whose mere name speaks 
everything, Darwin, author of the Zoonomia, and of a celebrated poem on 
“ The loves of the plants,” Withering, a distinguished physician and botanist, 
Keir, a chemist well known by his notes on the translation of Macquer, and 
an interesting memoir on the crystallization of glass, Galton, who wrote an 
elementary treatise on Ornithology, Edgeworth, author of several works justly 
appreciated, and father of the so celebrated Miss Maria, &c. These savanst 
soon became intimate with the celebrated mechanic, and most of them formed, 
in conjunction with him and Boulton, a club, under the name of The Lunar 
Society. Such a singular title gave rise to many strange mistakes, although 
it only meant that they met on the evening of the full moon, a time of the 
month chosen in order that the members might see their way home on 
leaving. 

Every meeting of the Lunar Society furnished Watt with a fresh oppor- 
tunity of showing the incomparable fertility of imagination with which nature 


* The principle of cutting off the steam, Watt had already clearly shown in a letter 
to Dr. Small, dated 1760, and it was put in pede at Soko in 1776, and in 1778 at 
the Shadwell Water Works on economic groon s. The invention and the advantages to 
be derived from it are fully described in the patent of 1782.— Note of M. Arago. 

t Ata time when so many persons are employed in we rotatory km 1 
should be unpardonably forgetfol if 1 did not mention that Watt not only tarned bis at- 
tention to this subject, as we see in his patents, but that he carried it into exccation. 
These engines Watt gave up, not because they would not act, but because they semed 
to him in a working point of view very much inferior to the double kmpulse and recti- 
linear action engines. 

There are few inventions great or small, among those which have been contributed to 
the modern steam engine, which were not first developed by Watt. Follow his labours, 
and we shall find tbat besides the principal points enumerated minstely in the text, that 
he proposed that in places where there was a deficient supply of cold water, engines 
without condensation, that is to say, engines in which the steam after having acted i 
discharged into the atmosphere. Expansive steam for engines with several cylinders, 
was also among Watt's plans, and he suggested the idea of pistons perfectly closed, ab 
though composed of pieces of metal. lt was also Watt who suggested the nse of the 
mercurial guage to show the clasticity of the meam in the boiler and in the condenser ; 
who pointed out a simple and permanent guage,® by means of which the quantity of 
water in tbe boiler always can be teld at once; who to prevent the quantity of water 
being diminished to a dangerous extent, combined the movements of the feeding pomp 
to those of a float ; who attached to an opening on the coverlug of the principal cy inder 
of the engine an indicator, combined in such a way as lo shew exactly the law of eva- 
cuation of the steam in relation with the positions of the piston, &c., &c. If I bad time 
I would shew that Watt was not less skilful and successful in his attempts to improve 
the boiler, to diminish the loss of heat, and to burn completely the qnaatity of smoke 
n issued frum tbe ordinary chimneys, how high soever they may be.— Note a 

rago. 
© Stuart attributes this to Smeaton.—Note of Translator. 
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had endowed him. Darwin one day said to the members, “ I have been 
thinking of a kind of pen with two nibs, by which any thing may be written 
twice, so as to give at once the original and copy of a letter.” “I hope,” 
replied Watt almost directly, “that I shall find out a better way of doing it; 
I will think of it to-night, and let you know to-morrow.” The next day the 
cogying-machine was invented, and even a slight model sufficiently advanced 
to show its effects. This machine, which is of snch utility, and so generally 
used in English offices, has lately received several improvements, which have 
been claimed by different persons; but I can affirm with certainty, that the 
present form was actually described and drawn in 1780 in the patent of our 
colleague. 

The apparatus for heating by steam is of three years' later date; Watt 
made use of it in his own house in 1783. It must be observed that this in- 
genious process was already pointed out by Colonel Cooke in the Philosophi- 
cal Transactions for the year 1745 ;* but the suggestion was quite uuattended 
to. Watt, at all events, has not the merit of reviving it; it was he who first 
applied it, and it was from his calculations of the extent of surfaces necessary 
for heating rooms of different sizes, which at first served to regulate the 
application of this process. 

If Watt, in the course of his long career, had only produced the engine with 
a separate condenser, working steam expansively, and the parallel motion, he 


would hold a first-rate rank among the small number of those whose lives 


DOUBLE ACTING ENGINE, POR 8UPPLYING WATER. 


Fig. 16, represents an engine, with the several parts before explained, com- 
bined in one view. 

The steam, from the boiler, passes by the pipe 8, through the valve a, and 
forces down the piston g to the bottom of the cylinder C; just before the piston 
arrives at the bottom, the pin on the rod of the air pump coms in contact with 
the lever and reverses the valves, by shutting the valves a, 0, and opening c, d, 
which were shut; the steam will now pass down the vertical pipe 8, through 
the valve d, and force up the piston p to the top of the cylinder, at the same 
time the steam, which forced it down, will escape through the valve 5, to the 
condenser B, by a pipe, which conveys the steam from the valves to the con- 
denser. Thus one double stroke of the engine is performed, and the valves 
again restored to their original position;—I is the handle to the injection cock 
for supplying a jet of water into the condenser B, which liquifies the steam; the 
condensed water, together with the air, is removed by the aid of the air pump A, 
worked by the rod R, attached to the beam of the engine, and discharged, 
through the valve at the top, into the hot well, where part is forced back to the 
boiler, by the force pump L, and the remainder is allowed to ran to waste: N is 
the cold water pump, also worked by a rod attached to the beam, for supplyin 
the condensing well ;—Y is the governor, before explained, which is connecte: 
with the crank R by the horizontal rod, and regulates the throttle valve in the 
horizontal steam pipe S;—O is a connecting rod, attached to the end of the beam, 
and, at the lower part, to the crank that turns the fly wheel P, which equalizes 
the power of the engine ;—M isa rod for the purpose of working the pump D, 
to raise water—when the piston descends, the water contained in the pump, 
will be forced through the lower valve, up the pipe G, into the upper air vessel 
E, thence it passes, in a continued stream, to an elevated reservoir; as the Piston 
of the pump is descending, a fresh supply passes up the pipe F, through the 
upper valve, into the superior portion of the pump, and which, when the piston 
nises again, is forced through the opposite valve, into the air vessel E, as before, 
and also, as the piston is being raised, a fresh supply of water passes through 
the lower valve, from the pipe F, and refills the pump, as at first. 

* I bave read ín a work by Mr. Robert Btnart, that Si 
before Colonel Cook, the pd Mod of steam for Serie dare agi price a 
Garden of Eden, published in 1060, he sugyests something anulageus foy the preserva- 
tion of plante in hot-hooses. Sir Hugh Platte proposed to place coverings of tin, or of 
other metal over the vessels in whicb meat is cooked, and then to send through openings 


in the cover, tabes, by which stcam could be introduced to h 4 
was wanted.— Note of M. drago. «d to hea: them wherever it 


make an epoch in the annals of the world. Well! his name seems to me to 
be attached with credit also to the greatest and most prolific discovery of 
modern chemistry—the discovery of the composition of water. My asser- 
tion may appear rash, for numerous works, in which this important part of 
scientific history is treated authoritatively, make no mention of the name of 
Watt. I trust, however, that you will follow up this discussion without pre- 
judice, that you will not allow yourselves to be diverted from the investi- 
gation by authorities, which are less weighty than is generally supposed ; 
and above all, that you will not forget to remember how few authors, in these 
days, trace up a subject to its original source; how troublesome it seems to 
them to expose themselves to the dust of a library, and, on the contrary, how 
convenient it appears to be to reduce the whole labour of a work to the mere 
effort of compilation. The task which your confidence has entrusted to me, 
seemed to impose more serious obligations. I have hunted up numerous 
printed documents, and all the papers of a voluminous correspondence still 
in manuscript, and if fifty years after the event, I appear to claim, in favour 
of James Watt, an honour too carelessly granted to one of his most illustrious 
countrymen, it is because it seems to me useful to show that in the bosom 
of academies truth makes way sooner or later, and that, with regard to in- 
ventions, there is no prescription which can be claimed, or act of limitation 
imposed.* 

The four fictitious elements, fire, air, water and earth, the various combina- 
tions of which are to give birth to all known bodies, are one of the numerous 
legacies of that brilliant philosophy which for ages dazzled the noblest in- 
tellects in the world, and led them astray. Van Helmont, first shook, al- 
though slightly, the principles of this ancient theory, by calling the attention 
of chemists to several permanently elastic fluids, several airs in fact, which 
he termed gases, and the properties of which differed from those of common 
air, the snpposed clement. The experiments of Boyle and Hooke raised diff- 
culties still more serious, they proved that common air, which is indispensable 
for respiration and combustion, exhibited in these two phenomena notable 
changes in their properties, necessarily implying the idea of composition. 
The numerous observations of Hales; the successive discoveries of carbonic 
acid by Black; of hydrogen by Cavendish; of nitrous acid, oxygen, muriatic 
acid, sulphurous acid and ammonia by Priestley, definitively disposed of the 
ancient idea of a simple and elementary air among those chance conceptions, 
almost always false, which are the offspring of those who have the audacity 
to believe themselves called not to discover, but to guess the mysteries of 
nature. 

In the midst of so many remarkable circumstances, water still preserved 
its elementary character. The year 1776 was at last signalised hy an obser- 
vation which was to bring about the subversion of this general belief. It 
must be acknowledged that from the same year, also are to be dated those 
singular efforts which were a long time made by chemists to disbelieve in the 
natural consequences of their own experiments. The observation to which 
I am going to refer was made by Macquer. 

This judicious chemist having placed a white porcelain saucer over the 
flame of some hydrogen gas which was burning quietly from the neck of a 
bottle, observed that thls flame was without any smoke properly so callcd, 
and that it deposited no soot. That part of the saucer which was touched 
by the flame was covered with driplets evident enough of a fluid similar to 
water, and which on examination proved to be pure water. That was most 
certainly a singular result. You must notice that it was in the middle of the 
flame, in the part of the saucer tonched, that the driplets of water were de- 
posited. This chemist however did not pay attention to this fact, he was not 
surprised at what was really surprising; he merely mentions it without any 
remarks, he did not perceive that he had a great discovery at his finger's ends. 

Does then genius in sciences of observation consist of the faculty of saying 
at the right moment, why 7+ 
e The physical world reckons volcanoes which have never made but one 
eruption, and in the intellectual world similarly there are men, who after one 


* M. Arago now comes to another of fhe wonderful discoveries which are to confer 
honor on his memoir, and exhibit the novelty of his views, and he does well to blow the 
trumpet before the Shiloh which he promises, The ‘parturient montes" is a result but 
too customary with M. Arago to call for remark; it Js sufficient to repeat the trite saying, 
that be has nothing which is new that Is tne, and little that is true which is new. He 
certainly has the merit of stepping first o a career, which none of Watt^s admirers had 
ever yet the hardibood to lmaxiue that it would be worth the while of him or bis idol 
to aisi eun he may claim all the merit of research in a subject which admits of little, 
and in which the great deal be assumes has been thrown away upon error.—JVote of 
the Translator. 

* M. Arago, led away by the quibbling i, fatuus of his own imagination, stops to 
give a new definition of genius, something like that which defines man to be a cookin, 
animal, or aa unfledged fowl, M. Arago, politician and philosopher, academician a 
deputy, is eonsiiered, by some, to be the Lord Brougham of France, and, led away by 
the vanity of figuring as an orator in tbe chamber, and as a rhetorician in tbe academy, 
he deserts those stndies jv which alone he sncceeded, and from which alone he can de- 
rive a solid reputation. If he resemble Lord Brougham, he resembles that great man 
in hie defects, rather than in his talents, and has thc same point of contact as the lower 
members of the animal kingdom bave with their exalted fellow man. M. Arago deserts 
the care of science to exhibit as an orator; Lord Broughum, like Cicero, possessing an 
eloquence, which the fears esen of his enemies do not allow them to dispute, dedicates 
his leisure to severes studies. M. Arago may have the snperficiality of Lord Broogham, 
bat be wants bis elegance of style, aod clearness of reasoning, the variety of his studies, 
and the skill with which itis brought to bear ou the subject of his research. If Brougham 
be exposed to this charge, he amply makes up in breadth what he loses in depth, while 
M. Arago without eloqnence in matters of science, mistakes declamation for an casy 
flow of janguage, and thinks to supply tbe logic of tbe advocate with the concetti ot the 
midile ages. Ye. Arago might be the * magister morum’ in the schools of science, but 
M at large be ls only a narrow-minded and conceited pedagogue.— Note of the 

lator. 
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bright fit of genius, disappear entirely from the history of science. Such was 
Warltire, of whom the chronological order of dates leads me to relate a truly 
remarkable experiment. In the beginning of tbe year 1781, this philosopher 
conceived that an electric spark could not traverse certain geseous combina- 
tions without subjecting them to certain changes. An idea so novel, unsug- 
gested by any existing analogy, and of which so many important applications 
have since been made, would I should have thought have earned for its author, 
that all men of science should not forget to attribute to him the honour of 
it. Warltire was deceived with regard to the precise nature of the changes 
which electricity might engender; fortunately for him he foresaw that they 
would be accompanied with an explosion, and for this reason he first made 
the experiment in a metal vessel, in which he inclosed air and hydrogen. 
Cavendish soon after repeated the experiment of Warltire. The certain date 
of his labours (I designate in this manner any date resulting from an authentic 
document, or an academical or a printed paper) is anterior to the month of 
April 1783, since Priestley quotes Cavendish's experiments in a paper on the 
21stofthe same month. The quotation moreover informs us only of one 
thing, that Cavendish had obtained water by the detonation of a mixture of 
oxygen and hydrogen, a fact already demonstrated by Warltire, In his paper 
of the month of April, Priestley added an important circumstance to those 
which resulted from the experiments of his predecessors. He proved that the 
weight of the water which is deposited on the surfaces of the vessel at the 
moment of the detonation of the oxygen and the hydrogen is the sum of the 
weight of the two gases. 

Watt, to whom Priestley communicated this important result, saw imme- 
diately in it with the penetration of a superior man, a proof that water was 
not a simple body. “ What are the products of your experiment ?" wrote he 
to his illustrious friend, * water, light and heat. Are we not from that war- 
ranted in concluding that water is composed of two gases, oxygen and hydro- 
gen, deprived of a portion of their latent or elementary heat, and that oxygen 
is water deprived of its hydrogen, but united to latent heat or light. If light 
be only a modification of heat, or a mere circumstance of its manifestation, 
or a component part of hydrogen, oxygen gas must be water deprived of its 
hydrogen but united to latent heat." 

This clear, plain and methodic passage is extracted from a letter of 
Watt’s of the 26th April, 1783. The letter was communicated by Priestley to 
several savants in London, and afterwards delivered to Sir Joseph Banks, 
President of the Royal Society, to be read at one of the meetings of that 
learned body. Circumstances which I suppress because they are of no im- 
portance in the present discussion, caused the reading of this letter to be 
deferred for a year, but the letter was preserved in the records of the society, 
and is published in the 74th volume of the Philosophical Transactions, with 
ita true date of the 26th of April, 1783. It was embodied by the Secretary of 
the Royal Society himself, at the time of going to press, with a letter from 
Watt to De Luc, dated the 26th November, 1783, 

I do not ask any indulgence for this profusion of details; it must be ob- 
served that a minute comparison of dates can alone show the truth fully, and 
that it is a question of one of those discoveries which confer the most honour 
on the human mind. Among the claimants to this prolific discovery, we shall 
find two of the greatest chemists of which France and England can boast— 
every one will name Lavoisier and Cavendish, The date of the public read- 
ing of the paper in which Lavoisier gave an account of his experiments, and 
in which he developed his views on the production of water by the combus- 
tion of oxygen and hydrogen is two months later than the date of the de- 
position of the already analyzed letter of Watt in the records of the Royal 
Society of London. The celebrated paper of Cavendish, entitled iments 
upon Air, is later still, it was read onthe 15th January, 1784. We ought cer- 
tainly to feel surprised that facts so well authenticated, could become the 
subject of a sharp controversy, but I must call your attention to a circum- 
stance to which I have not yet alluded. Lavoisier declared in positive terms 
that Blagden, the Secretary of the Royal Society of London, was present at 

. his first experiments on the 24th of June, 1783, and that “ he informed him 
that Cavendish had already tried in London to burn hydrogen gas in closed 
vessels, but without having obtained any very considerable quantity of water.” 
Cavendish also relates in his paper the communication made to Lavoisier by 
Blagdon, and according to him it was much more extensive than the French 
chemist acknowledged. He said that the communication related to the con- 
clusions to which his experiments lead, namely, the theory of the composition 
of water. Blagden made a party himself in the dispute, wrote in Crell's 
Journal, in 1786, confirming Cavendish's assertion. According to him the 
experiments of the &cademician of Paris were only a mere verification of 
those of the English chemist. He maintained that he had informed Lavoisier 
that the water produced at London had a weight precisely equal to the sum 
of the weight of the two gases consumed. Lavoisier, adds Blagden in con- 
clusion, Aas fold the truth, but not the whole truth. 

Such a reproach is severe—were it true, should I not much diminish the 
weight of it, if I show that, Watt excepted, all those whose names figure in 
this history, are more or less exposed to it. Priestley relates in detail, and 
as his, experiments from which it appears that the water engendered by the 
detonation of a mixture of oxygen and hydrogen has a weight exactly equal 
to that of the two gases consumed. Cavendish some time afterwards claimed 
this result as his own, and insinuated that he had communicated it verbally 
to the Birmingham chemist. 

Cavendish deduces as a consequence from this eqnality of weight that 
water is not a simple body. In the first place he makes no mention of the 


paper placed in the archives of the Royal Society, in which Watt developed 
the same idea, It is true that when it came to be printed, Watt's name is 
not forgotten ; but it was not among the records that the idea of the cele- 
brated engineer was seen; but he declares that he knew of it, by its having 
been read lately at one of the meetings. Now, however, it has been cles 

proved, that it was not read till some months after that in which Cavendish 
speaks of it. i . a 

On entering upon this important discussion Blagden announces his in- 
tention to clear up every thing, and to put it upon a firm basis. He does 
not flee in fact, from any accusation, from the citation of any date, so long w 
it is a question of securing to his friend and protector Cavendish, the priority 
over the French chemists; as soon however as it relates to his two fellow. 
countrymen, his explanations become vague and uncertain. "In the spring 
of 1783," said he, “ Mr. Cavendish showed us that he drew as a consequence 
from his experiments, that oxygen is nothing more than water deprived of its 
phlogiston, (that is to say, deprived of its hydrogen). About the same fime, 
news arrived in London, that Mr. Watt of Birmingham had been led by some 
observations to a similar opinion.” This expression, aouf the same time, to 
speak in Blagden's way, cannot be the whole truth. bout the same time, 
settles nothing; questions of priority may depend on weeks, days, hours and 
minutes. To be clear and precise as he had promised, he should have said 
whether the verbal communication made by Cavendish to several members of 
the Royal Society, preceded or followed the arrival in London of the news 
respecting the labours of Watt. Can it be supposed that Blagden would not 
have explained a fact of this importance, if he could have quoted an authentic 
date in favour of his friend? . . 

To render the imbroglio complete, the compositors and printers of the 
Philosophical Transactions also took a hand in it. Several dates are incor. 
rectly related, and in a separate copy of his paper distributed by Cavendish 
to several scientific men, I perceive aa error of a whole year. By an unfor- 
tunate fatality, for it is a real misfortune to give way involuntarily to unfor- 
tunate and unmerited suspicions none of these printed errors are favourable 
to Watt. God forbid that I should endeavour to inculpate by these remarks 


| the literary probity of the illustrious savants whose names I have quoted 


They only prove that in matters of discovery, the strictest justice is all that 
can be expected from a rival or a competitor, however eminent his reputa- 
tion may already be. Cavendish hardly listened to his steward when be 
consulted him about the investment of his millions; you can tell now whether 
he was equally indifferent as to his experiments. We ahall not be therefore 
too fastidious in requiring in imitation of judges of civil causes, that the his 
torians of science should only collect written documents as available proofs; 
perhaps too I ought to add, puhlished documents. Then, but only then, would 
a stop be put to those disputes perpetually breaking out at the expen d 
national vanity; and thus the name of Watt would resume in the history of 
chemistry the exalted position which belongs to hirn. The solution ofa 
question of priority when: it is based, like this in which I have just been er 
gaged, upon an attentive examination of printed papers, and on ? minute 
comparison of dates, assumes the character of a true demonstration.* How- 
ever I do not consider myself bound to dispense with running rapidly over 
the various difficulties to which well judging minds seem to me to hare it- 
tached some importance, p . AN 
How can we, say they, admit that in the midst of an immense whirtwind 
of commercial affairs, that busily engaged with a multitude of lawsuits thet 
obliged to provide every day by inventions for the difficulties of an man 
factory, Watt could have found time to follow step by step the progress 
chemistry, make new discoveries, and propose explanations of which masters 
of the science would never have thought ?t . 
I shall give a short but conclusive answer to this objection : I have pis 
my possession copies of an active correspondence, principally relating to 
mical subjects, which Watt carried on during 1782, 3 & 4, with Priestley, 
Black, De Luc, Smeaton, Gilbert Hamilton of Glasgow, and Fry of Bristol 
Here, however, is an objection which seems to me more specions, as its 
prompted by a deep knowledge of the human heart. The discovery of the 
composition of water proceeding at the same time as the admirable inventions 
combined in the steam-engine, can it be supposed that Watt would have 
consented with goodwill, or at least without testifying his displeasure, to ro 
himself stripped of the honour, which it ought eternally to confer upoo 
name? dicus 
This reasoning fails in its very premises; Watt never renounced the # " 
which legitimately accrued to him in the discovery of the COO d 
water. He scrupulously caused his paper to be published in the Philosophi 
Transactions. A detailed note states authentically the date of presentat 
of each paragraph of this document. What could & philosopher of W $ 
character do more, or what ought he to do, but await patiently the dy a 
ustice. Besides, it wanted but very little that an unfortunate blunder 


—————————M 
the 
* When Don Quixote attacked the sheep, he asked Sancho whether he did sot se 
banners of the pica armies flying in the air, and the trampets calling to he i 
M. Arago, witb equal confidence, talke of an attentive examination of pris dequo 
and a minute comparison of dates, with all the coolness of a German f ex m Ue 
just smoked out a laborious mass of absardity upon a question of Gree pent dew 
accumulated dust of a pr prog Mise M. Arago bas a very small wbi 
is money.— Note of t ator, , 
a AN fe like M uec Scott in bis History of Napoleon, having raised sctidoo ob 
Jections, fads no difficulty in answering them by a similar ingenious proc: oua 
nature are the men of straw now before us, which it is much more easy to dem t" 
the more serions objections which have really been made. As Tom Thamb say» 
made the giants first, and then he killed tbem.— Note of the Tranlater, 
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not deprive our colleague of his natural forbearance. The Genevese pbiloso- 
pher after having informed tbe illustrious engineer of the unaccountable ab- 
sence of his name in the first publication of Cavendish’s paper, and after 
having qualified this omission in terms which a regard for reputation so ex- 
alted does not permit me to relate, thus writes to his friend, “ I should almost 
recpmmend you, considering your position, to draw from these discoveries 
practical consequences for your fortune. You must avoid exciting jealousy." 
These expressions wounded the delicate mind of Watt. -“ If 1 do not 
daim my rights instanter," replied he, * do not impute it to an indolence of 
character, which renders it more easy for me to submit to injustice, than to 
contest to obtain redress. As to pecuniary considerations they have no value 
with me; besides my prospects depend not on the patronage of Mr. Caven- 
dish and his friends, but on that of the public at large.” 

Can 1 have any fear of having attached too much importance to the theory, 
which Watt conceived for explaining Priestley's experiments? I think not. 
Those who would refuse to this theory its just tribute because it now seems 
an inevitable deduction from facts, forget that the finest discoveries of the 
human mind have been particularly remarkable for their simplicity. What 
did Newton himself, when by repeating an experiment known fifteen cen- 
turies before, he discovered the composition of white light? He gave such 
a natural interpretation of this experimeut, that it now appears impossible to 
find another. “ Every thing," said he, “ which is attained hy whatever process 
from a pencil of white light, was contained in it in a state of combination, 
for the glass prism has no creative power. If the parallel, and infinitely 
divided pencil of solar light which falls on its first face, goes out from the 
second by divergence and with a sensible breadth, it is because the glass sepa- 
rates what fn the white pencil was naturally unequally refrangible." Such 
terms are nothing more than the literal translation of the well known experi- 
ment of the prismatic solar prism. This interpretation, however, escaped 
Aristotle, Descartes, and Robert Hooke. 

Let us, however, without leaving the subject, come to arguments, which 
bear upon it more directly still. Watt’s theory of the composition of water 
arrives in London. If, according to the ideas of that day, it is so evident, 
and so simple as it now appears, the council of the Royal Society will of course 
adopt it. No such thing; its efrangeness throws a doubt even over the ex- 
periments of Priestley; they even go so far as to laugh at it, said De Luc, 
dike the story of the golden tooth. A theory, the conception of which pre- 
sented no difficulty, would certainly have been despised by Cavendish; re- 
member, with what energy, Blagden under the dictation of this man of genius 
claimed the priority over Lavoisier. Priestley on whom was to be reflected 
a great part of the honour attached to Watt's discovery; Priestley, whose 
sentiments of affection for the great engineer cannot be denied, wrote to him 
on the 29th of April, 1783. “Look with surprise, and indignation on the 
figure of a machine by means of which J have irretrievably undermined your 
beautiful hypothesis.” ln conclusion, an hypothesis, of which the Royal 
Society made game, which brought out Cevendish from his habitual reserve, 
and, which Priestley, putting all sclf-love out of the question, endeavoured 
to refute, deserves to be recorded in the history of the sciences, as a great 
discovery, whatever idea knowledge, now become vulgar, may give us of itin 
these days.* 

Bleaching by chlorine, that beautiful invention of Berthollet, was intro- 
duced into England by James Watt, after the journey to Paris, which he 
made towards the end of 1786. He constructed all the necessary apparatus, 
directed their arrangement, was present at the first trials, and then gave over 
to his father-in-law, Mr. MacGregor, the management of this new process. 
Notwithstanding all the solicitations of the illustrious engineer, our celebrated 


countryman obstinately refused} to be associated with an undertaking, which | 


exhibited no chance of failure, and of which the profits seemed sure to be 
very great. 

Hardly had the discovery been effected of the numerous gascous substances. 
which now perform such a great part in the explanation of chemical pheno-. 
mena, than the idea was suggested of using them for medical purposes 
Doctor Beddoes carried out this thought with sagacity and perseverance ; 
and he was enabled by means of private subscriptions to set up an establish- 
ment at Clifton, near Bristol, called the Pneumatic Institution, in which the 
therapeutic properties of all the gases were proposed to be carefully studied. 
The Pueumatic Institution was fortunate enough to have for some time at its 
head, the young Humphrey Davy, who was then entering on the career of 
science; and it could also boast of reckoning among its founders James Watt. 
The celebrated engineer did still more; he conceived, described and executed 
in his workshop at Soho, apparatus for engendering gases and &dministering 
Mes to patients, and } find several editions of his papers in 1794, 1795, and 

The ideas of our colleague were directed to this subject, when several of 
his relations and friends had been unfortunately carried off by pulmonary 
diseases. It was particularly to affections of the respiratory organe that Watt 


* Lord Brougham was present at the pnbiic meeting in which in the name of the 
Academy of Sciences, I rendered this tribute of gratitude and admiration to the memory 
of Watt; on his return to England, he collected some valuable documents, and studied 
ower again the historical question to which I have given so moch attention, devoting to 
it anscrupunloosly, that kind of judicial examination which might be expected from one 
who wa» once Lord High Chancellor of England. I owe it to a kindness of which I 
feel ail the valne, that Í am able to Jay before the public the resalts still unpublished of 
the Ixboors of my illustrious colleague ; they will be found in the appendix to this eulo- 
gium.— Note of M. Arago. 

* This phrase is quite correct, however fabulous It may appear in the age we live in. 
Cit is almost neediess to say that this ls a mote of M. Arago.) 


conceived the application of the specific properties of the new gases could be 
dirccted. He expected also some advantage from the action of iron or zine 
precipitated by hydrogen in impalpable molecules, and prepared in a certain 
manner. I should add, moreover, that among the numerous medical certifi- 
cates published by Doctor Beddoes, and announcing results more or less 
effective, there is one signed John Carmichael, relative to the radical cure of 
hemoptysy of Richard Newberry, a servant, whom Mr. Watt himself caused 
to respire from time to time a mixture of steam and carbonicacid. Although 
I must acknowledge my complete incompetency on such a subject, 1 may 
certainly be permitted to regret that a method, which reckoned among its 
adherents Watt and Jenner, should be now abandoned without our being 
eble to quote consecutive experiments in opposition to those of the Clifton 
Pneumatic Institution.* 


Warr IN RETIREMENT—PARTICULARS RESPECTING HIS Lire AND CHA- 
RACTER—His DkATH—NUMEROUS STATUES ERECTED TO HIS MEMORY. 


Watt had married in 1764 his cousin Miss Miller. She was an accom- 
plished lady, whose cultivated mind, unchangeable mildness, and cheerful 
disposition soon rescued the celebrated engineer from that indolence, depres- 
sion, and miganthropy, which nervous morbidity, and the injustice of the 
world threatehed to render permanent. Witheut the irrestible influence of 
Miss Miller, Watt would not perhaps have given to the world his admirable 
inventions. Four children, two boys and two girls, were the offspring of this 
union. Mrs. Watt died in childbirth of a third boy who did not survive. 
Her husband was then employed in the north of Scotland with the plans for 
the Caledonian Canal. Why am I not permitted to transcribe here in all 
their simplicity, a few lines from the journal, to which he consigned every 
day his secret thoughts, his hopes, his fears; why can I not show him to you 
lingering after his misfortune on the threshold of the house, where his sind 
welcome no longer awaited him ; wanting the strength to enter the rooms in 
which he was no longer to be delighted by the comfort of his life! Perhaps 
the true picture of such profound grief, might shame to silence those system- 
atic theorists, who without being stopped by thousands and thousands of irre- 
futable denials, refuse the virtues of the heart to every man whose mind has 
been trained by the fertile, sublime, and imperishable truths of the exact 
sciences. 

After a few years of widowhood, Watt had again the happiness to find in 
Miss MacGregor a helpmate worthy of him from the variety of her talents, 
the soundness of her judgment, and the firmness of her character.t 

On the termination of the privileges which parliament had granted to him, 
Watt (in the beginning of 1800) retired entirely from business, in which he 


. was succeeded by his two sons. Undcr the enlightened management of the 


younger Mr. Boulton and the two Watts, the Soho factory continued to 
prosper, and even to acquire a new and important developement, and it still 
holds first rate standing among English manufactures of large machinery. 
Gregory Watt, the second son of our colleague, had already begun to distin- 
guish himself in the world in a most brilliant manner by his literary falents, 
and his geological labours, when he was cut off at the age of 27 years, by a 
pulmonary affection. This unhappy circumstance greatly agitated the illus- 
trious engineer, so that the affectionate attention of his family*and friends 
were scarcely able to maintain tranquility to a heart halfbroken. This grief 
too natural would seem to explain the almost absolute silence which Watt 
manifested in the latter years of his life. I am far from denying that it may 
have had some influence; but why should we have recourse to extraordinary 
causes, when we read as far back as 1783, in a letter from Watt to his friend 
Doctor Black, * Remember that I have no wish to entertain the world with 
the experiments f have made,” when we find elsewhere these words so very 
singular in the mouth of a man who has filled the wide world with his name, 
“I only know two pleasures, indolence and sleep.” This sleep, however, was 
very light, and we may say, moreover, that the most trifling excitement was 
sufficient to arouse Watt from his favourite indolence, Every object which 
came before him received gradually in his imagination, changes of form, con- 
struction and nature, which would bave rendered them susceptible of im- 
portant applications. These conceptions, for want of an opportunity of 
bringing them out were lost to the world. The following is an anecdote 
which will illustrate my idea. 

A company had erected on the right bank of the Clyde at Glasgow, exten- 
sive buildings, and powerful machinery, for the purpose of supplying water to 
every house in the city. When the works were completed, it was fond out 
that on the left bank there was a spring or kind of natural filter which communi- 
cated to the water qualities evidently superior. To remove the establishment 
was out of the question, and therefore they thought of passing right across 
the river at the bottom a rigid iron pipe, of which the mouth was to come 
out in the drinkable water. The construction of the timber work for carry- 
ing such a pipe on a muddy and shifting bottom, very rough and always 
covered with several feet of water, appeared to require a considerable ex- 
pense. Watt was consulted, his answer was already made; having seen 
a lobster on the table some days previously, he had investigated. and found 
out how the mechanism of it could in iron produce a jointed conduit which 


* Twenty years before the establishment of the Bristol Pneumatic Institntion, Watt 
bad already applied hia chemical aud mineralogical acquirements to perfect the produce 
of a pottery which he had established with seme friends at Glasgow, and in which be 
was a shareholder to the end of his life.— Note of M. Arago, 

t Mrs. Watt (Mac Gregor) died in 1832, at a very advanced age. She had the mis- 
forinne to survive the two children, who were the offspring of ber marriage with Watt. 
—Note of M. Arago. 
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would have all the flexibility of the tail of this crustacea. It was therefore a- 
complete jointed pipe that he suggested, capable of bending in all present, and 
future windings of the bed of the river; in fact an iron lobster’s tail two 
feet in diameter and a thousand fect long was what according to Watt’s plans 
and drawings, the Glasgow company carried into execution with complete 
auccess.* 

Those who were fortunate enough to be personally acquainted with our 
colleague, do not hesitate to assert that his social qualifications surpassed 
even those of his mind. Candour almost childish, the greatest simplicity of 
manners, a love of justice carried even to a scrupulous extreme, and an inex- 
baustible kindness of disposition, are virtues which have left in England and 
in Scotland ineffaceable remembrances. Watt habitually moderate and mild, 
became strongly excited when an invention was attributed to any other but 
its right author, when particularly some low flatterer endeavoured to enrich 
himself at another's expense. In his opinion scientific discoveries were the 
first of treasures, and whole hours of discussion never seemed to him too 
much in the attempt to render justice to modest inventors, dispossessed by 
plagiaries, or merely forgotten by public ingratitude. 

The memory of Watt may be cited as Prodigious, even in comparison with 
what has been related of this faculty of privileged persons. The extent of 
it was however his least merit, it assimilated to itself whatever was of the 
least value, and rejected the superfluity almost instinctively and at once. The 
variety of our colleague’s acquirements would be truly incredible, were they 
not attested by most eminent men. Lord Jeffrey, in an eloquent notice 
happily characterised the bold and subtile intelligence of his frieud, when he 
compared it to the wonderfully organized trunk, by which with equal ease the 
elephant picks up a straw or uproots an oak. These are the terms in which 
Sir Walter Scott speaks of his fellow-countryman in the preface to The 
Monastery. 

“ lt was only once my fortune to meet Watt, when there were assembled 
about half a score of our northern lights. Amidst this company stood Mr. 
Watt, the man whose genius discovered the means of multiplying our national 
resources to & degree, perhaps, even beyond his own stupendous powers of 
calculation and combination; bringing the treasures of the abyss to the sum- 
mit of the earth,—giving to the feeble arm of man the momentum of an 
Afrite,—commanding manufactures to arise,—affording means of dispensing 
with that time and tide which wait for no man,—and of sailing without that 
wind which defied the commands and threats of Xerxes himself. This potent 
commander of the elements,—this abridger of time and spece,—this magician, 
whose cloudy machinery has produced a change in the world, the effects of 
which, extraordinary as they are, are perhaps only beginning to be felt,— 
was not only the most profound man of science, the most successful combiner 
of powers, and calculator of numbers, as adapted to practical purposes,—was 
not only one of the most generally well-informed, but one of the best and 
kindest of human beings. There he stood, surrounded by the little band of 
northern literati. Methinks I yet see and hear what I shall never see or hear 
again. In his eighty-first year, the alert, kind, benevolent old man, had his 
attention at every one’s question, his information at every one’s command, 
His talents and fancy overflowed on every subject. One gentleman was a 
deep philologist,—he talked with him on the origin of the alphabet, as if he 
had been cheval with Cadmus; another a celebrated critic.—you would have 
sald that the old man had studied political economy and belles-lettres all his 
life ;—of science it is unnecessary to speak, it was his own distinguished 
walk. And yet when he spoke with your countryman, you would have sup- 
posed he had been coeval with Clavers and Burley,—with the persecutors 
and persecuted; and could number every shot that the dragoons had fired at 
the fugitive Covenanters.” 

If our colleague had had any wish, he might easily have raised a name 
among novelists. In the privacy of his usual society, he seldom failed to 
enrich the terrible, pathetic, or comic anecdotes which he was in the habit 
of relating. The minute details of his narrations, the names which he intro- 
duced, the technical descriptions of castles, country houses, forests, and cayes, 
to which the scene was successively transferred, gave to his improvisations 
such an air of truth, as not to allow of the slightest mistrust. One day, 
however, Watt exhibited some embarrassment in drawing his characters out 
of the labyrinth in which he had imprudently involved them. One of his 
friends, perceiving the unusual number of pinches of snuff with which the 
narrator was trying to create legitimate pauses, and thus eke out the time for 
reflection, addressed to him the following indiscreet question; * Are you for 
once telling us something of your own invention?” “This question surprises 
me;” replied the old man; “for the last twenty years that we have spent 
our evenings together, I have always done so. Could you really believe that 
I wished to be considered as a Hume or a Robertson, when my attempts were 
confined to imitating, at an humble distance, the labours of the Princess 
Scheherazade in “ The Arabian nights.” 

_Every year, in a short journey to London, or to some town not so far from 
Birmingham, Watt made a minute examination of whatever was new since 
his last visit. I do not even make an exception of the wondcrful fleas or 
Punch and Judy, for oar illustrious colleague looked on such things with the 
delight and disposition af a school-boy. While following, at present, the 
itinerary of his annual courses, we find, in more than one instance, luminous 
traces of bis progress. At Manchester, for example, we might see the 


* We shall give the drawings and description of th 
iE RE n a) g scription of this apparatus in our next Journal.— 


hydraulic ram on the suggestion of our colleague, used to raise the water for 
condensing in a ste;m-engine, to the feed-cistern of the boiler. 

Watt generally resided at an estate near Soho, called Heathfield, which he 
bought in 1790. The religious veneration of my friend Mr. James Watt, for 
everything belonging to his father, enabled me, in 1834, to find the library 
and furniture of Heathfield in the state in which the illustrious engineer left 
them. Another property, on the picturesque banks of the river Wye, in 
Wales, affords the traveller numerous proofs of the enlightened taste of Watt 
and his son, in the improvements on the roads, in the plantations, and in 
their agricultural labours of all kinds. 

Watt's health became stronger with his age, and his intellectual faculties 
were preserved to the last moment. Our colleague once thought that they 
were declining, and, faithful to the motto on the seal he had chosen, (an eye 
under the word observare,) he determined on clearing up his doubts by mak- 
ing observations on himself; and there he was, at seventy years of age, 
searching for some kind of study on which to make the experiment, and 
lamenting that he could not find any, on which he had not already exercised 
his mind. He recollected, at last, that the Anglo-Saxon language was re- 
puted to be very difficult, and it therefore became the experimental medium 
desired, when the facility with which he acquired it, soon showed him the 
slight foundation of his apprehensions. 

Watt consecrated the last moments of his life to the construction of a ms- 
chine for copying rapidly, and with mathematical fidelity, works of atatuary 
and sculpture of all kinds. This machine, of which, it is to be hoped, that 
the arts will not be deprived, was already much advanced, and several of iis 
productions, of a very satisfactory nature, are to be seen in the colleetions of 
amateurs, both in England and Scotland. The illustrious engineer made 
presents of them gaily, as the first attempts of a young artist entering his 
eighty-third year. 

Of this eighty-third year, our colleague was not destined to see the end. 
In the beginning of the summer of 1819, alarming symptoms already defied 
all the efforts of medicine. Watt did not delude himself as to his position. 
“ I feel," said he to the numerous friends who visited him, “ I feel the attach- 
ment which you have shown; I thank you for it now, for I am in my last 
illness." His son did not appear to him to show sufficient resighation, aod 
every day he sought a new pretext to point out to him, with mildness, good- 
ness, and tenderness, “all the reasons of consolation which the circumstances 
under which an inevitable event must occur, should infuse into him." This 
mournful event occurred on the 25th of August, 1819. 

Watt was interred in the parish church of Heathfield, near Birmi 
1n the county of Stafford. Mr. James Watt, whose distinguished talents and 
noble sentiments endeared, during twenty-five years, the life of his father, 
erected to him a splendid Gothic monument, for which the church of Hands- 
worth is now remarkable. In the centre stands an admirable statue in marble 
by Chantrey, a faithful likeness of the old man. 

A second marble statue from the chisel of the same sculptor, has also been 
placed, by filial piety, in one of the balls of that brilliant university in which, 
during youth, the then unknown artisan, persecuted by the corporation, 
received flattering and well deserved encouragement. Greenock has not for- 
gotten that Watt was born there; its inhabitants have raised, at their own 
expense, s marble statue to the illustrious mechanic. It is placed in a baad- 
some library, built on ground presented gratuitously by Sir Michael! Shaw 
Stewart, and in which are collected the books belonging to the town, and 
the collection of scientific works which Watt gave to it in his life-time. This 
building has cost 35001, to the expense of which Mr. Watt, jun., liberally 
contributed. A large colossal statye in bronze, on a fine granite base, which 
reigns over George Square in Glasgow, shows to every one how proud this 
capital of Scotch commerce feels of having been the cradle of Watt’s discoveries. 
The gates of Westminster Abbey have at last been opened, on the demand 
of an important meeting of subscribers. A colossal statue of Carrara marble, 
a master-piece of Chantrey, and on the tal of which is an inscription by 
Lord Brougham,* has become, during the last four years, one of the principal 
ornaments of the English Pantheon. No doubt there is some in 
uniting, on the same monument, the illustrioys names of Watt, Chantrey, end 


* INSCRIPTION ON MONUMENT. 


NOT TO PERPETUATE A NAMB 
WHICH MUST ENDURE WHILE THE PRACEFUL ABTS FLOURISH, 
BUT TO SHEW 
THAT MANKIND HAVE LEARNT TO HONOUR THOSE 
WHO BEST DESERVE THEIR GRATITUDE, 
THE KING, 
EIS MINISTERS, AND MANY OP THE NOBLES 
AND COMMONERS OF TBE REALM, 
RAISED THIS MONEMENT TO 
JAMES WATT. 

"AO, DIRECTING THE FORCE OF AN ORIGINAL GENIUS, 
EARLY EXERCISED IN PHILOSOPHICAL RESEARCH, 
TO THE IMPROVEMENT OF 
THE STEAM-ENGINB, 

ENLARGED THE RESOUMCES OP HIS COUNTRY, 
INCREASED THE POWER OF MAN, 

AND ROSE TO AN FMINENT PLACE 
AMONG THE ILLUSTRIOUS PULLOWERS OP SCIENCE, 
AND THE REAL BENEFACTORS OF THE WORLD. 
BORN AT GREENOCK, MDCCXXIVI, 

MED AT HEZATHFIELD 1N STAFFORDSHIRE, MDOCCXIX. 
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Brougham; but I cannot blame it. Glory to those people who thus take 
every opportunity of honouring their great men. 

Thus we sec five statues have been, in a short time, raised to the memory 
of Watt. Must we confess it? These testimonies of filial picty and public 
gratitude have excited the ill-humour of some of those narrow-minded indi- 
viduals who think, by standing still, to stop the progress of centuries? If 
we were to believe taem, warriors, judges, and ministers, (1 must confess 
thcy have not dared to say all ministers,) have alone a right to statues, and 
Ido not know whether either Homer or Aristotle, Descartes or „Newton, 
appear to the modern Aristarchus worthy of a mere bust. Most certainly 
they would refuse the commonest iedallion to Papin, Vaucanson, Watt, Ark- 
wright, or any other mechanic, unknown, perhaps, in a certain world, but 
whose fame must go on increasing from age to age with the progress of cn- 
lightenment. When such heresics dare to parade themselves in the full glare 
of day, we must not be ashamed of combating them. It is not without rea- 
son that the public has heen called a sponge for prejudices, and as prejudices 
are hurtful plants, the slightest trial is cnongh to root them out, if they are 
laid hold of in the birth, while, on the other hand, they cling firmly when 
they have had time enough to grow, and to catch in their numerous folds, 
whatever is within their reach. 

1f this discussion wound the self-love of some, | must remind them that it 
has been provoked. Have not the men of learning of our day made their 
complaints, because they do not sce, among the long rows of colossal statues 
raised by the authorities, so sumptuously on our bridges and public places, 
any of those great authors whose inheritance they claim? Do they not know 
how perishable are these monuments, which the hurricane can shake and 
overturn, which even frost can nibble away, and bring down to shapeless 
blocks. 

Their statuary, their limner, is the printing-press, thanks to the admirable 
invention of which, works emanating from science or imagination, when pos- 
sessing real merit, can set time and political revolutions at defiance. The 
exactions of the tax-gatherer, the mistrust and terrors of the tyrant, can 
never prevent these productions from getting over the most strongly guarded 
harrier; in every shape a thousand vessels hear them from bemisphere to 
hemisphere; they are pored over in Iceland and the Isle of Van Diemen; 
they are read hy the cottager's fireside and in the dazzling halls of princes. 
The writer, the artist, and the mechanic, are known by the whole world, by 
all which is most noble and exalted in man, by the soul, the thought, and 
intelligence. How mad would he be, who placed on such a stage, should 
wish his features sculptured in marble or in bronze, by the chisel of a David, 
to be exposed to the gaze of idle loungers. Such honours, I say again, a 
savant, a litterator, or an artist, may not envy, but at any rate he sbould not 
aliow himself to be declared unworthy of them. Such is, at least, the opinion 
I have formed from the discussion to which I am about to call yonr attention. 

Is it not a circumstance truly strange, that such pompous pretensions, 
against which I contend, should have been brought forward jnst on the occa- 
sion of five statues being erected, which cost not a farthing to the public 
treasury. Fer be it from me, however, to profit by this mismanagement ; I 
like better to take the question in its general bearings, such as it has been 
put, the pretended superiority of arms over letters, sciences, and art; for do 
not deceive yourselves, judges and ministers have only been put in company 
with men of war to give them a spurious passport. 

The little time which is allowcd ine for this discussion, compels me to be 
methodical, and in order that my sentiments may not be misunderstood, I 
declare at once, that independence and national freedom are to me the first 
of blessings; that to defend them against the foreigner, or against home 
enemies, is the first of duties; and that to have defended them at the price 
of one's blood, is the first of titles to the public gratitude. Raise! raise 
your splendid memorials to the soldiers who fell on the glorious walls of 
Mentz, on the immortal battle fields of Zurich and Marengo! my offering is 
ready ; but why call upon me to act in defiance of my reason, in contra- 
diction to those feelings which naturc has implanted in the heart of man? 
why ask me to place all military service on the same footing ? 

What Frenchman, who had but feeling, would, even in the time of Louis 
XIV, have pointed out, as an act of bravery in our troops, tbe cruel scenes of 
the Dragonnades, or the wreaths of flame which destroycd the towns, vil- 
lages, and rich country, of the unfortunate Palatines ? Some time ago, our 
brave soldiery, after a thousand miracles of patience, skill, and valour, rush- 
ing into Saragossa half overthrown, reached the door of a church, in which 
the preacher shou'ed, in the cars of his resigned congregation, these pompous 
words; ‘ Spaniards, I am going to read yonr burial service." How do I 
know but that, in this moment, the true friends of our national glory, ba- 
lancing the relative merits of the conqueror and the conquere:l, might have 
willingly changed the parts? : 

Put morality on one side altogether, I give it up to you; place in the cru- 
cible of conscientious criticism the personal claims of some winners of battles, 
and be sure that, after giving a fair share to chance, an ally who is generally 
put out of the way hecause he cannot speak for himself, many supposed heroes 
will seem to you but little worthy of this pompous title. If it were thought 
necessary, ] should not shrink from an examination into detail; I, however, 
who, in a career purely academic, have found few opportunities for gathering 
precise documents on such a subject. 1 could, for instance, quote to you, 
from our own annals, a modern battle, a battle gained, of which the official 
dispatch gives an account as of an event foreseen, prepared for with delibe- 


ration and consummate skill, and which, in truth, was a spontaneous move- 
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ment of the soldiery, without any order from the general in. command, on 
whom the honour has been bestowed, without his having been there, without 
his knowing where. 

To escape the fatal reproach of incompetency, I will appeal to military 
men themselves for the support of the philosophical thesis which I maintain, 
and it will be seen with what enlightened enthusiasm they welcome works of 
mind; it will be seen that in their private opinion works of mind did not 
hold a second rank. Obliged to restrain myself, 1 will try by fame to make 
up for number; 1 will quote Alexander, Pompey, Cæsar, and Napoleon, 

Tbe admiration of the Macedonian conqueror for Homer is historic; Aris- 
totle, at his request, revised the text of the Iliad. This corrected copy be- 
came his favourite book, and when, in the midst of Asia, among the spoils of 
Darius, a magnificent casket decked with gold, with jewels, and with pearls, 
seemed to arouse the greediness of his lieutenants, the conqueror of Arbela ex- 
claimed, “ Save it for me, I will keep my Homer init. He is the best aud most 
faithful councillor in military matters lever had, It is but right, moreover, 
that the richest effort of the arts should serve to keep the inost precious 
triumph of the human mind.” The sack of Thebes had already shown more 
clearly still the unbounded respect and admiration of Alexander for literaturc. 
One only family of this crowded city escaped death and slavery, and that 
was the family of Pindar; one only house remained standing amid the ruins 
d the temples; the house, not of Epaminondas, but that where Pindar was 
born. 

When on the conclusion of the war with Mithridates, Pompey went to pay 
a visit to the celebrated philosopher Posidonius, he forbade his lictors to 
knock at tbe doors, according to custom, with their rods; aud thus says 
Pliny, for the first time were lowered in the humble abode of a savant, those 
emblems which had seen the East and West prostrated at their feet. 

Cæsar, whom literature may also claim, shows in twenty places of his im- 
mortal Commentaries, what rank the different faculties with which nature 
had so liberally endowed him, held in his esteem. Ilow short, how quick he 
is, when he tells his battles and his feats of war! See on the other hand, if 
he finds any detail too mueh in describing the bridge he had made for his 
army to cross the Rhine. ere it was that success depended only on con- 
ception, and that conception belonged to him alone. It has also been already 
remarked, that the part whieh Cesar assumed in preference in the events of 
war, that of which he was proudest was a moral influence. Cæsar harangued 
hia army is almost always the first phrase of his description of battles gaincd. 
Cesar did not arrire soon enough to speak to his soldiers, to exhort them to 
act well, is the habitual accompaniment of the account of a surprise or of a 
momentary defeat. The general constantly takes care to lower himsclf to 
the writer, and in good truth, as the judicious Montaigne says, his tongue did 
him in many places notable service. 

Now without any digression, without even recalling that exclamation of 
Frederick, “I would rather have written Voltaire’s Age of Louis XIV. than 
have won a thousand battles," I come to Napoleon. As we are in haste, 
I will neither reuind you of liis celebrated proclamations written in the shade 
of the Egyptian pyramids, by the Member of the Institute, General iu Chief 
of the Armies of the East; nor of those treaties of peace in which works of 
art and [science were the ransom price of couquered people; neither of the 
profound esteem which the General when Emperor never censed to manifest 
towards Lagrange, Laplace, Monge and Berthollet; neither will I speak of 
the riches which he showered on them. An anccdote little known will more 
directly fulfil my object. 

Every one recollects the ten year prizes. The four classes of the Institute 
had drawn up short accounts of the progress of science, literature and art. 
The President and Secretaries were to read them successively before Napo- 
leon, the great dignitaries of the empire, and the council of state. On the 
27th of February, 1808, it came to tbe turn of the French Academy—as may 
be supposed on that day, there was a more numerous attendance than in general, 
for who does not think himself a judge in matters of taste? Chénier addressed 
the assembly. He is listened to in solemn silence, when suddenly the Em- 
peror stops him, and bending forward, his hand upon his heart, and in a voice 
affected by evident emotion, he cried, * It is too much, gentlemen, you bear 
me down; I want words to express my gratitude." I leave you to guess the 
surprise of the assembled courtiers who were witness to this scene, they who 
from adulation to adulation, had gone so far asto say to their master, without 
his seeming surpriscd by it, ** When God created Napoleon, he was forced to 
rest from his labour.” 

But what were the words which went so straight, so directly to the heart 
of the Emperor? These were they, “In those camps, where far from the 
misfortunes of home, our national glory was maintained nntarnished, arose an 
eloquence unknown till then to the people of modern days. We must even 
confess that when we read in ancient authors the harangues of the most re- 
nowned captains, we are often tempted to admirc only the genius of the his- 
torian; but here doubt is impossible; the records cxist; and history has 
but to gather them together. They came from the army of Italy, those noble 
proclamations, in which the conqueror of Lodi and Arcola, while he created 
a new art of war, founded a military cloquence, of which he alone is the best 
model.” 

On the 28th of February, the day after the celebrated meeting, which I 
have just related, (he Moniteur, with its weil known fidelity, published a reply 
of the Emperor to the discourse of Chénier, It was cold, cramped, and in- 
significant, it possessed all the characters, some would say all the qualifica- 
tions of an official document. As to the incident which I have related, no 
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mention is made of it, a miserable concession to the ruling opinion, to the 
thin skinned susceptibility of the general staff! The master of the world, to 
use the expression of Pliny, giving way for one moment to the emotions of his 
heart, did not the less bend his staves before the literary title granted to him 
by an acadeiny. 

These reflections on the comparative merit of men of study and men ofthe 
sword, although they have mainly been suggested to me by what is said, by 
what is passing under our very eyes, is not without its application to the 
country of Watt. I was travelling lately in England and Scotland. The 
kindness with which 1 was treated, authorised on my side those dry, cutting 
and direct questions which under any other circumstances a judge only on 
the bench could demand. Already seriously engaged with the duty which I 
had undertaken, of delivering on my return judgment on the illustrious me- 
chauic; already feeling uneasy as to the solemn assembly before which | was 
to speak, I had preparcd this question, “ What do you think of the influence 
exercised by Watt, on the riches, power and prosperity of England?" 1 do 
not exaggerate when I say that I have addressed this question to more than à 
hundred persons belonging to all classes of society, and to every shade of 
politics, from the highest radical to the most prejudiced couservative. The 
reply has constantly been the same; every oue placed the services of our 
colleague above all comparison; every oue, moreover, quoted to me the 
speeches made at the meeting when the statue at Westminster was voted as 
the faithful and unanimous expression of the feelings of the English nation. 
What do these speeches say ? 

Lord Liverpool, Prime Minister, calls Watt “ one of the most extraordinary 
meu to whom England has given birth, one of the greatest benefactors of the 
human race." He declares that “his inventions have increased in an incal- 
culable manner the resources of his country and even those of the whole 
world.” Taking the political side of the question, “ I have lived,” added he, 
“‘in an age when the success of a campaign, or of a war, depended on the 
possibility of getting without delay our fleets out of port. Contrary winds 
p-evail for whole months, and upset from top to bottom all the views of go- 
vernment. Thanks to the steam-engine such ditficulties are for ever at an 
eud.” * Look,” said Sir Humphrey Davy, “at the metropolis of this power- 
ful empire, at our cities, our villages, our arsenals and our manufactures ; 
examine the subterranean caverns and the works executed on the surface of 
the globe; look at our rivers. our canals, the seas which bathe our shores ; 
and everywhere you will find marks of the cternal benefits of this great man." 
“The genius which Watt has displayed in his admirable inventions," says 
still farther the illustrious President of the Royal Society, “ has contributed 
more to show the practical utility of seicnec, to increase the power of man 
ou the material world, and to inultiply and diffuse the neccssaries of life, than 
the labours of any person in modern times.” Davy does not hesitate at all at 
placing Watt above Archimedes. Huskisson, President of the Board of Trade, 
resigning for a mouent diis claims as an Englishman, asserts that considered 
in relation with the happiness of the human race, Watt’s inventions appear 
to him to merit the highest admiration. He explains in what manner the 
saving iu labour, the indcfinite multiplication and the cheapness of manufac- 
tured goods, contribute to excite and extend civilization. “ The stcam-engine," 
said he, “is therefore not only the most powerful instrument in the hands of 
men for changing the face of the physical world, but it acts as an irresistable 
moral lever in urging forward the great cause of civilization.” 

In this point of view, Watt appeared to bim to hold a distinguished rank 
among the first benefactors of the human race. Asan Englishman, he did 
not hesitate to say that without the woiks of Watt, the English nation 
could never have supported the expenses of their Jast wars with France. 
The same idea is to be found in the speech of another member of Parlia- 
ment, in tbat of Sir James Mackintosh; see whether it be expressed in terms 
less positive: ** The discoveries of Watt have been the means of cnabling 
England to sustain the most arduous and most dangerous contlict in which 
she has ever been engaged.” Everything taken into consideration, Mackintosh 
declares, ** that no person has more evident claims than Watt tu the homage 
of his country and the veneration and respect of tuture ayes.” 

Here are some numerical calculations, figures more eloquent still than the 
several passages which I have just done reading. The younger Mr. 
Boulton announces that in the year 1819, the manufactory ot Soho alone 
had already manufactured engines of Watt, of which the regular labour 
would require one hundred thousand horses, and that the saving resulting 
from the substitution of machinery for animal power, amounted to three 
millions yearly. In England and Scotland at the same date, the number of 
engines was more than 10,000; they did the work of 500,000 horses, or of 
three or four millions of men, with an annual saving of 10 er 15 millions 
sterling. These results must in the present day be more than doubled, 

This is, in short, what was thought and said of Watt by ministers, 
statesmen, savants, and manufacturers, best qualified to appreciate him. 
Gentlemen, this creator of six or cight millions uf labourers, of indefatigable 
and assiduous labourers, among whom no combination is to be repressed, 
no mutiny feared—labourers at a. half-penny per day; this man, who by 
brilliant inventions gave to England the means of sustaining a terrific 
struggle, in which even her nationality was never put in danger*—this new 
Archiniedes—this benetactor of all mankind, Gf whom future generations 
will bless the inemory— what was done to honour him in his lifetime? 


* M. Arago secius to have &tran ely joisinhen the words or the speakers, if he imagines 
that they annbatal t0 V att; the power of contending with Fiance, when they only 
asserted that at woe owing to him imat we are enabled to sustain the expense, abd bave 
{he Jeans of avoiding many dithcultices ja ruture.—. Vete of" the tranalutor. 


The peetage is in England the highest dignity and the highest reward. 
You will naturally imagine that Watt was wade a peer—it was never even 
thought of. : 

If we must speak plainly, so much the worse for the peerage that it was 
never honoured with the name of Watt. Such an omission 1n a naton so 
justly proud of their great men, naturally astonished me. When I enquired 
the cause, what do you think they replied to me? Those dignities of which 

ou speak, are reserved for naval and military officers, for influential orators 
in the House of Commons, for members of the nobility. Jé is wot the 
fashion (1 do not invent, I quote evactly)—it is not the fasbion to grant 
thein to savants, autburs, artists, and engineers. [ knew well enough that 
it was not the fashion in Queen Anne’s time, since Newton was not a peer 
of England, but after a progress in science and philosophy of a century and 
a half, when every one uf us in the short course of bis life has secu so 
many kings wandering, abandoned, and proscribed, their places on tbe 
throne supplied by soldiers without a pedigree, sons of their swords, bad 1 
not a right to believe that the practice of giving people a destiny wax aben- 
doned — that no one would longer dare, at any rate to tell them to Uxir 
fuces like the inflexible Jaw of the Pharoahs, whatever may have been your 
services, your virtues, or your knowledge, none of you shall pass tbe bounds 
of his caste — that an insane fashion (since fashion it is) should uo longer 
disgrace the institutions of a noble people*. p 

Let us depend upon the future. A time will come when the science of 
destruction will bend before the arts of peace—when the genius which 
multiplies our strength, creates new products, aud brings comfort to the 
mass, will occupy in the esteem of men that place which reason and good 
sense celain for it in the present day; then Watt will appear before tbe 
grand jury of the population of the two worlds; every one will see bim, 
aided by his steam engine, penetrate in a few weeks into the bowels of the 
earth, where before him none arrived but after tbe most painful labour ; be 
will excavate there spacious galleries, and will clear them ahnost ee Tay 
ot immense volumes of water which daily inundate them; he will Fnate 
from a virgin soil the inexbaustible riches which nature has deposited in it. 
Joining delicacy with strength, Watt will twist with equal success the im- 
mense links of the colossal cable, around which the ship of the line floats 
in safety, aud the microscopic threads of those nets and acrial laces which 
always occupy such a considerab'e place in the varied habiliments of fashion. 
A few vuscillations of the same engine will give up to cultivation vast 
marsbes; fertile countrics will thus be relicved from the periodical and 
mortal actien of the miasma developed by the burning summer sun, The 

great mechanical power which used to be sought in mountain regions st the 
toot of swift cascades, will then, thanks to Watt’s inventions, spring up at 
will without trouble and without embarrasment, in the midst of cittes—in 
every fluor of a house. The intensity of the power will vary at the will of 
the mechanic ; it will not depend as before on the inconstancy of natural 
causes, the meteors of the atmosphere, the different branches of cach manu- 
facture may be brought into one common establishment, under one rool. 
Manufactured productions by their perfection will diminish in price ; rbe 
people well fed, well clothed, and well warmed, will increase rapidly ; tbey 
will cover with elegant habitations every part of the territory, evem 

which may be justly called the steppes of Europe, which centaries 
of barrenness seem to have condemned to remain the exclusive realm oí 
savage brutes. In a few years hamlets will become important citics. In a 
few years, towns like Birmingham, in which hardly thirty streets were to be 
counted, will take their place among the greatest, richest and handsomest 
cities of a powerful kingdom. — Placed upon ships, the steam-engine will re- 
place a hundred fold, triple, qnadruple banks of rowers, from whom onr fare- 
fathers demanded efforts which were justly ranked as the heaviest punixhment 
of the greatest criminals. By means of a few pounds of coal, man will cos- 


* M. Arago might have reserved his declamation to have made a better hit. lgwcram 
of the state of society in England, he complains that political distinctions are reserved 
for political services; and passiny over the honours that are devoted to men of mind, te 
forgets 10 tell bis readers, that a man is not obliged to be a peer to hold first-rate rank in 
soctety, and that many men, even merchants, or the sons of merchants, enjoy. um 
cousidcration withont any title at all, than most of hiscnvied peers. He can tell as what 
Bailly did in the Convention, and what he bimself bas dowe in tbe chamber ; bow Bulwe:;, 
Ward, D'Isracli, and Davies Gilbert have distinguished themselves in the lower house. 
or Byron among the peers; he can tell ns how to avail ourselves of the gaachery ut 
Oliver Goldsmith, or the abstractedness of Newton, and tuen we may be prepared fo 
follow the course whicb he, in his wisdom, points ont. We do not find that our breth w. 
the Americans, have made ministers of either Bowditch or Hare, of Washiagton Irving, 
or Fenimore Couper, and we should like to bave other experience before we eet aa 
example. That we have been uugrateful to eminent men in every career wc maat cce- 
fess, but the tributes we have granted have becu counted as the noblest reward fos ws 
Englishmen could contend. Few reap fame in their life-time; a public foocrat, 
sepulchre iu the temples of glory, are all that heroes receive iu the ficeb ; yet, + 
deny the hononrs paid to Shakspeare, to Bacon, to Milton, or to Newton ; who e: 
that Watt bas received tributes such as no Englishmen ever before obtained. Hy, 
temporaries may complain, the shade of Trevithick may mourn its neglect, ba. 
of all names, is the last to be singled out as one to which we have beco & 
in our tribute. We have many great names living now: Moore, Dickens, 13 
Southey, Knowles, Bulwer, Cbantrey, Wilkie, Faraday, Babbage, Charles Bell, 
Hall, and scores of others, yet which of these will clamour for a peerage, when | 
honors which a peer would envy. The tribute of popular esteent paid te Charles 
the greatest novelist since Fielding, ave worth all the trumpery titles of kings, ox 
torted statues of Governments, The Greeks eoutended not for a title or a peus 
for a perishable crown of leaves, and kings could gni! their thrones to carn thi 
honour for their brows. Let M. Arago learn, that England reserves for her v 
higher reward than the gewgaws of her mighty empire—to live tor ever in 1 
her people, aid to look for that inheritance in future ages from half 
France mav erect statucs, and may make peers, but it is for us te give 
shall be claimed by ihe new world and by the old, by the Negro, th 
Hie Ne native of the Boutbera Ocean, aud Australia's latest Cut- 
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quer the elements, and set at defiance calms, contrary winds, and even tem- 
pests themselves. Passages will become quicker, the time of arrival of 
packets may be calculated like that of $land dispatch. No more shall we 
await upon the shore for weeks, for months together, oar hearts torn hy 
amxiety, to scek with & distrustful eye in the limits of the horizon for the un- 
certain outlines of thc ship, which bears to you a father, mother, brother, or 
a friend. The steam-engine in fine, dragging in its train thousands of travel- 
Jers, will run upon the iron road with greater speed than the swift horse 
carrying only the unwcighted jockey. 

This is, gentlemen, but a very brief sketch of the benefits conferred upon 
the world by the machine of which Papin laid thc germ in his works, and 
which Watt carried to admirable perfection. Posterity certainly will not 
weigh them in the balance with labours much more vaanted, and the real 
inffuence of which, before the tribunal of reason, will always remain circum- 
scribed to the circle of a few individuals, or a trifling number of venrs. 

Formerly the age of Augustus was spoken of, the age of Louis XIV., 
eminent minds have already maintained that it would be right to say the age 
of Voltaire, Rousseau and Montesquien. For my part, I do not hesitate to 
assert that when to the immense services already rendered. by the steam-en- 
gine, shall be added all the wonders which it promises to us still, grateful 
nations will speak also of the ages of Papin and Watt. 


APPENDIX. 


A biography of Watt intended to make a part of our collection of memoirs 
would be certainly incomplete if it did not contain a list of the academic 
titles, which the illustrious engineer had received. This list besides only re- 
quires a few lines. 

Watt was elected 
Fellow of the Royal Society of Edinburgh in 1784. 
Fellow of the Royal Society of London in 1785. 
Member of the Batavian Society in 1787. 
Corresponding Member of the French Institute in 1808. 

In 1814 the Academy of Sciences of the Institute conferred on Watt the 
highest honour in its power, that of nominating him one of if» eight Foreign 
Members. 

By a spontaneous and unanimous vote of the Senate of the University of 
Glasgow, granted to Watt, in 1806, the honorary degree of Doctor of Law. 


ON THE COMPOSITION OF WATER. 


Aw Historical Norm, av THR Ricut Hon. Logo Brovcuam, F.R.S, 
AND MEMBER OF THE NATIONAL INSTITUTE oF FRANCE. 


There is no doubt that in England, at least, researches into the discovery 
of the compositions of water have had for their origin the experiments of 
Warltire, related in the 5th volume of Priestley.* Cavendish quotes them 
expressly, as having suggested to bim the idea of his labour.t The ex- 
periments of Warltire consisted in the firing, by means of an electric 
spark, and in closed vessels, a mixture of oxygen and hydrogen; two 
things, it was suid, resulted from it, Ist, a sensible loss of weight, and 
mdy, tbe precipitation of moisture on the sides of the vessels. 

. Watt says by inadvertence in the note at page 332 of bis papert, that the 
aqueous precipitation was observed for the first time by Cavendish, but 
Cavendish himself declares p. 127, that Warltire had perceived the slight 
watery deposits, and queue on this subject the 5th volume of Priestley. 
Cavendish could not determine any loss of weight; he observes that the 
attempts of Priestley had led him to the same result$, and adds, that the 
moisture deposited did not contain any impurity (literally any sooty matter). 


© Warltire’s letter, dated from Birmingham, the 18th of April, 1781, was pnblished by 
Dr. Priestley in the 2nd volume of his Eksperiments and Observations relating lovarious 
branches of Natural Philosophy, with a contiwuation ef the Observations on Air, 
forming in fact the 5th volume of Experiments and Observations on different kinds of 
Air, printed at Birmingham iu 1781.—( Note by Mr. Watt, Junior. ) 

t Philosophical Transactions, 1784, p. 120. 

1 Philosophical Transactions, 1781. 

i The note uf Cavendish at page 127, appears to imply that Priestley had not per- 
ceived any loss of weight, but I do not find this assertion in any of the works of the 
Birminghan: chemist. 

The first experiments of Warltire on the conflagration of the gases, were made in a 
copper globe, the weight of which was 14 ounces, and the volume three pints. The 
anthor wished “to determine whether heat was or was not ponderable.” 

W arltire at firat describes the methods of mixing the gas and adjusting the scales, and 
tben says, “1 always balanced exactly the vessel full of common air, in order that the 
diference of weight by the lntrodnctiou of iutammable air might allow me to judge 
whether the mixture had been effected in the wished for proportions. The passage of 
the electric spark made the globe hot; after it had cooled again by exposure to the air 
of the room, | hung it up again on the halaocc ; I always found a loss of weight, but 
there were differences between one experiment and another. The mean loss was two 

rains." 

r W arltire contlnnes thas, “ I havr exploded my gases in glass vessels since I have seen 
yon (Priestley) do it lately, and I bave observes as yeu DID, that althoogh the vessel was 
elean and dry before the explosion, it was aficewards covered with dew aud a sooty 
substance.” 

On balancing the claims, does not the merit of having perceived the dew seem to rest 


Ví with Priestley t 


in some remarks which Priestley adds to his eorreapondent's letter, he confirms the 


Mage, ** of weight, and adds, * I do not think, however, that the bold opinion that the latent 
‘ 


val 
hes 


After a great number of trials, Cavendish found out that if a light be put 
to a mixture of common and inflammable air, composed of 1000 parts of 
the first and 423 of the second, “ about a fifth of the common air, and 
almost all the inflammable air, lose their elasticity, and form by condensation 
the dew which covers the glass." On examining the dew, Cavendish 
found that this dew was pure water, and he concluded from it, that all the 
inflammable air and about a sixth of the common air, returned into pure 
water." 

Cavendish burned in the same manner a mixture of inflammable air and. 
dephlogistiented air (hydrogen and oxygen), The liquid precipitated was 
always more or less acid, according as the gas burned with the inflammable 
air contained more or less phlogiston; this acid so engendered was nitric 
acid. 

Mr. Cavendish decided that “ almost all the inflammable dephlogisticated 
air is turned into pure water," and further, that if those aire could be ob- 
tained in a complete state of purity, all of it would be condensed." If 
common air and inflammable air do not give out acid when they are hurned, 
it is, according to this author, because ‘hes the hent is not intense enough. 

Cavendish deelares that his experiments, with the exception of those re- 
lating to acid, were made in the summer of 1781, and that Priestley was 
acquainted with them; he adds, * one of my friends gave some nccount to 
Lavoisier, last spring (1783), as also of the conclusion which I had drawn 
that dephlogisticated nir is water deprived of phlogiston. But at that time, 
Lavoisier was so far from thinking such an opinion legitimate, that up to 
the time that he made up his mind to try the experiments for himself, he 
found some difficulty in believing that almost the whole of two airs could 
be converted into water.” 

The friend mentioned in the preceding passage was Doctor, afterwards 
Sir Charles Blagden. It is a remarkable circumstance that this passage of 
Cavendish's work seems not to have made part of the original paper pre- 
sented to the Roynl Society ; the paper seems to have been written by the 
hand of the author himself, but the paragraphs 194 and 135 were not in it 
originally; they are added, with a mark of the place to which they belong : 
the writing nlso is not that of Cavendish, the additions are in Blngden's 
hand-writing. It was he who must bave given the details relative to La- 
voisier, with whom it is not said that Cavendish kept up a direct corres- 
pondence. 

The date on which Cavendish's paper was read is the 15th January, 1784, 
The volume of the Philosophical Transactions of which this paper forms a 
part, did not appcur for six months after. 

The paper of Lavoisier (Voluine of the Academy of Sciences for 1781), 
had been read in November and December, 1783. Several additions were 
afterwards made to it; it was published in 1784. This paper gives an ac- 
count of experiments in the month of June, 1783, at which Lavoisier an- 
nounces that Blagden was present ; Lavoisier adds, that this English phi- 
losopher had informed him “that already Cavendish having burned 
inflammable air in closed vessels, bad obtained a very sensible quantity of 
water;” but he says nowhere that Blagden mentions the conclusions drawn 
by Cavendish from these experiments. 

Lavoisier declares expressly that the weight of the water was equal to 
that of the two gases consumed, unless, contrary to his own opinions, sen- 
sible weight was attributed to the heat and light disengaged in the experi- 
ment. 

This account is in discordance with that of Blagden, which according to 
all probability, was written as n refutation to that of Lavoisier, after the 
paper of Cavendish was read, and when the volume of the Academy of 
Sciences had not yet arrived in England. This volume came out in 1784, 
and certainly it could not have arrived in London, neither when Cavendish 
read his paper before the Royal Society, nor for still stronger reasons, when 
he compiled it. It must be besides remarked, that in the passage in the 
manuscript paper of Blagden, only one communication of experiments is 
mentioned, a communication to Priestley. The experiments, it is there 
said, were made in 1781, but the date of the communication is nowbere 
mentioned, neither are we better informed whether the conclusions drawn 
from these experiments, and which according to Blagden, were communi- 
cated by him to Lavoisier in the summer of [783. were equally included in 
the communication made to Priestley. The Birmingham chemist in his 
paper drawn up before the month of April, 1783, read in June of the snme 
yenr, and quoted by Cavendish, says nothing of the theory of this latter, 
although he quotes his experiments. ; 

Several propositions result from the foregoing : . 

lst. Cavendish in the paper read before the Royal Society on the 15th 
January, 1784, describes the pricipal experiment of tbe inflammation of 
oxygen and hydrogen in closed vessels, and quotes the water ns the product 
of this combustion. 

2nd. In the sume paper, Cavendish draws from his experiments the con. 
clusion that the two gases mentioned transform themselves into water. 

9rd. In an addition of Blagden made with the consent of Cavendish, tha 


a greater scale. If that is confirmed, it will be a remarkable fact, and one which wil 
do the greatest hononr to Warltire’s sagacity. 
heat of bodies ia a sensible part of their weight, can be admitted without experiments on 
“t [t mnst be farther observed,” continnes Pricstley, “ that at the time that he ( Warl- 
tire) saw the dew on the inside of the closed vessel of glass, he said that it confirmed an 
opinion which he had Jong had—the opinion that common air gives up its humidity 
when it is phlogísticated.'" 
It is therefore evident that Warltire explained the dew by the simple mechanical pre- 
cipitation of the hygrometrical water contained in common air,—( Note of Mr, Watt, 


Junior.) 
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experiments of the latter are dated from the summer of 1781. A commu- 
nication of Priestley is quoted without determining the date, without 
speaking of the conclusiona, and without even saying when these conelu- 
sions cccurred to Cavendish, This must be considered as a most material 
omission. 

4th. In one of Blagden's additions to the paper, Cavendish's conclusion 
is related in these terms, oxygen gns is water deprived of its phlogiston; 
this addition is posterior to the arrival in England of Lavoisier’s paper. 

It may be farther observed that in another addition to Cavendish's paper, 
written by the hand of this chemist, and which is certainly later than the 
arrival in England of Lavoisier's paper, Cavendish establishes distinctly for 
the first time, and as the bypothesis of Lavoisier, that water is composed 
of osygen and hydrogen. Perhaps no essential difference can be found 
between this conclusion and that at which Cuvendish had at first arrived, 
that oxygen gas is water devoid of its phlogiston, for it is sufficient to muke 
them identical to consider phlogiston as hydrogen, but to say that water ia 
composed of oxygen and hydrogen, is certainly to come to a clearer and less 
equivocal conclusion. | may add that in the original part of his paper, in 
that which was read before the Royal Society before the arrival of Lavoi- 
sier's paper in England, Cavendish thought it juster to consider inflammable 
air as * as water phlogisticated, rather than as pure phlogiston.""—p. 140. 

Let us now see what was Watt's part, in which dates will play a very 
important character. It appears that Watt wrote to Dr. Priestley on the 
96th April, 1783, a letter in which he discanted on the experiment of in- 
flaming two gases in close vessels, and that then he came to the conclusion 
that " water is composed of dephlogisticated air, and of phlogiston, both 
deprived of a part of their latent heat*. 

Pricstley deposited the letter in the hands of Sir Joseph Banks, re- 
questing him to have it read at one of the next meetings of the Royal So- 
ciety. Watt then desired tbat this reading should be put off, in order that 
he might have time to see how far his theory agreed with the recent expe. 
riments of Priestley: at last this letter was not read until April, 1784.+ 
This letter Watt alludes to in a paper addressed to Deluc, dated the 26th 
November, 17831 ; many new observations and new reasonings appeared 
in this paper, but almost all of the original letter was preserved, and in 
printing, it was distinguished by the addition of reversed commas; in the 
part thus marked, is to be found the important conclusion and notes above. 

Ve read further, that the letter was communicated to several members of 
the Royal Society when it was received by Dr. Priestley in April, 1783. 

In Cavendish's puper$ as it was at first read, there is no allusion to 
Watt's theory; an addition posterior to the reading of the letters of this 
fatter, and written entirely in Cavendish's hand, mentions this theory. 
Cavendish, in this addition, shows the reasons, which he thought he had not, 
to complicate his conclusions, us Watt had done, with considerations rela- 
tive to laterft heat. 1t leaves in doubt the question, whether the author 
were acquainted with Priestley's letter, of April, 1783, or whether he onl 
saw the letter dated the 26th of November, ]783, and read the 29th of April, 
1784; upon which it is important to observe, that the two letters appeared 
in the Philosophical Transactions, thrown into one. The letter to Priestley, 
of the 26th of April, 1783, remained sometime (two months after the paper 
of Watt) in the hands of Sir Joseph Banks, and other Members of the 
Royal Society, during the spring of 1783. This is what appears from the 
circumstances mentioned in the note at page 330. It seems difficult to 
suppose that Blagden, Secretary to the Royal Society, did not see the 
paper. Sir Joseph Banks must have given it to him, since it was intended 
to be read at the mecting.i| We may add, that since the letter was pre- 
served in the records of the Royal Society, it was under the care of Blagden, 
the Secretary. Could it be possible to suppose that the person whose hand 
wrote the remarkable passage, already quoted, relative to a communication 
made to Lavoisier, in June, 1783, of Cavendish’s conclusions, would not, at 
least, have informed Cavendish that Watt had arrived at the same conclu- 
sions, at farthest, in April 1783. These conclusions are identical, with 
the single difference, that Cavcndish culls deplogisticated air, water deprived 
of its phlogiston, and that Watt says that water is composed of dephlogis- 
ticated air and phlogiston. 

We must remark that in Watt's theory, there is the same uncertainty and 
vagueness, that we have already found in those of Cavendish, and that 
ull this occurs from the use of the terin, not exactly defined, of phlogiston. { 


* We can, with fall confidence, deduce from the unpublished corresponds nce of 
Watt, that he had already. formed his theory of the composition of water, in December, 
1280, ant probably sooner. Besides, Priestley declares, in his paper, of the 28th April, 
1783, that, before his own experimenta, Watt was attached to the idea that the steam of 
water contd be transformed inte permanent gases. (p. 416.) 

Watt himself, in his paper, (p. 335,) declares that, for some years, he had been of 
opinion that aiv is only a modification of water; and he gives a detailed seconnt of the 
experiments, and ceasonings on which this opinion is fonnded. - Aute af Mr. Watt, jun. 

t Pricstley’s letter was read on the 20th of April, 1784. 

1 Without any donbt the Genevese philosopher, then in London, received it at that 
time. [t remained in his bands until the time that Watt heard of Cavendish's paper 
having been read before the Royal Society. From that time my father took instant 
measures to have his paper addressed to Deluc, and his letter to Dr. Priestley, of 
the 26th of April, 1783, immediately read before the Royal Society. This reading, 
required by Watt, of the paper addressed to Deluc, took place on the 29th of April, 
3784.— Note of Afr. Watt, jun. 

$ Philosophical transactions, 1784, p. 140. . 

{| Philosophical transactions, p: 309. 

{ Ina note of his paper, of the 26th November, 1783, (p, 331,) is to be rend this note 
of Watt: ** Anteriotly to the experiments of Dr. Priestley, Kirwan had proved, by in- 
genious dedactions, burrowed from other facts, that inflaminable atr ja in all probahility 
true phlogixtou ander an aerialform,— Kirwan's arguments do not seem, to me, periectly 
convincing, but it appears much better to rettle the point of the question by direct ex- 
periment.” Note of Afr. Watt, jun, 


With Cavendish, it cannot be determined, whether phlogiston means simply 
inflammable air, or whether that chemist was not rather inclined to consider 
as intlammable air, a combination of water and phioriston. Watt says ex- 
pressly, even in his paper of the 26th November, 1783, and in a passage 
which is not a part of his letter of April, 1783, that inflammable uir, in lis 
opinion, contains a smull quantity of watcr, and much elementary heat. 

These expressions on the part of two men 80 eminent, inust be considered 
as the mark of a certain hesitation touching the composition of water. If 
Watt and Cavendish held the precise iden that water resulted from the 
re-union of two gases deprived of their latent heat, fiom the re-union of tbe 
bases of inflammnble and dephlogisticuted air; if this conception was as 
clear in their mind as it was in that of Lavoisier, they would certainly have 
avoided the uncertainty and obscurity which I have pointed out. : 

As to what relates to Watt, these are the new facts which we bave just 
established : . . 

Ist. There is no proof that any one gave, before Watt, and in a written 
document, the actual theory of the composition of water. — 

2nd. Watt established this theory during the year 1783, in terms more 
distinet than Cavendish did in his paper of 1784. By introducing the dis- 
engagement of latent heat ns a part of the process, Watt added to the elcar- 
nets of his conception. ; 

Srd. There is no proof; there is not even any assertion that the results of 
Cavendish's theory ( Blagden calls it bis conclusion) were communicated to 
Priestley before the period, at which Watt informed him of bis opinions in 
his letter of 26th April, 1783. For a still stronger reason, nothing can 
make us suppose, poit after reading Watt's letter, that this engineer 
ever leamed anything relative to the composition of water, either from . 
Priestley, or from any one else. ; A 

4th. Watts theory was known to the Fellows of the Royal Society, 
of several months before Cavendish's conclusions were put upon paper, and 
eight months before the presentation of this chemist's paper to the Royal 
Society. We can even go farther and deduce from the facts and dates 
before our eyes, that Watt first spoke of the composition of water, and tbar 
if any one preceded him, we have no proof of it. ] 

5th. In fine, a repugnance at abandoning the doctrine of phlogiston, a sort 
timidity at separating from an opinion so long established and &o deeply 
rooted, prevented Watt and Cavendish from doing complete justice to their 
own theory ;+ whilst Lavoisier, who had broken these fetters first, present 
the new doctrine in its full perfection. . : 

It might be very possible that, without knowing any thing of each other's 
labours, Watt, Cavendish, aud Lavoisier bud, about the sune time, taken the 
greut step of concluding from experiment, that water is the produce uf the 
combination of the two gases so often quotcd, which is, in fact, with more 
or less prcciseness, the conclusion to which the three philosophers have 
come. ‘There now remains the declaration of da according to which 
Lavoisier had received a communication of Cnvendish's theory, even before 
having made his chief experiment. This declaration Blagden inserted in 
the very paper of Cavendish; it appeared in the Philosophical Transac- 
tions, and it does not seem that Lavoisier ever coutradicted it, however irre- 
eoncilable it might appear with bis own account. miaa 

On the other hand, notwithstanding all Blagden's susceptibility abouc 
Cavendish’s priority, there is no where, on his part, the slightest allusion 
that may lead us to conclude that, before publishing his paper, Watt had 
heard of that of his competitor. : 

We cannot affirm too strongly, relative to the question, whether Caven- 
dish had any knowledge of Watt's labours before drawing up the conclu- 
sions of his own paper. To maintain that Cavendish was unacquainted 
with Watt's conclusions, it must be remarked how improbable it is that 
Blagden and others, to whom his conclusions were known, never spoke to 
him about it. lt might be farther said that Blagden, even in those parts of 
the paper written with his own hand, und intended to claim the priority for 
Watt, no where asserts that Cuvendish’s theory was conceived before the 
month of April, 1783, although, in another addition to his friend's. original 
paper, there is a quotation relative to Watt's theory. _ 

Since the question of knowing at what epoch Cavendish came to his con- 
clusions, is enveloped in great olscurity—it will not be useless to investigate 
what was the practice of this chemist when he communicated his discove- 
ries to the Royal Society. 


* The obscurity in the theorelical conceptions of Watt and Cavendish, complaierd of 
by Lord Bronghzin, do not scem, to me, to be well founded. In 1794 they knew how 
lo prepare two permanent gases, very dissimilar trom each other. These two gases, 
some called fixed and inflammable air; and others, dephlogisticated air and phlogistob ; 
others, in fine, oxygen and hydrogen. By the combination of dephlogisticated sir sud 
gblogiston, was produced water having a weight equal to that ot the two gases 

V ater, from that tine, was no longer considered a simple body; but was cotnposed o 
dephlogisticated air and phlogiston. The chemist who drew this consequenec may 
have had false ideas as to the intimate nature of phlogision, withont, that im the lems 
degree, throwing any uncertainty on the merit of his tirs discovery. In the srn- 
day, il has been mathematically demonstrated that hydrogen or hlogi: on is an element 
tary body ; that it isnot as Watt and Cavendish believed, for a time, the combination cf 
a radical and a little water.— Note of M. Arago. 

+ No one could expect that Watt, writing and publishing for the first lime, engaged 
in the cares of an immense establishment, and commercial affairs equally exteosive, 
could contend. against the ejoqnent and practiced pen of Lavoisier; but Ihe sketch oi 
bis theory (see page 331 of hin paper) appears to me, who, | must confess, am prt an 
impartial Judge, as luminoos and as expressive. as the conclasiona of tbe ilaste mes 
French chemist.— Note of Mr. Watt, jun. 

1 A letter to Professor Crell, in which Blagden gives a detailed description the 


discovery, appears in the Annalen for 1786. It is remarkable, that in this letter en 
says he commaniented to Lavoisier the opinions of Cavendish aud. Watt, ond dae tii 
Jailer nomne appear:, for the first time, in the recital of the verbal coatide el d» 
Secretary of the Royal Society.— Note af Mr. (Watt, jun. 
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A committee of the Society, of which Gilpin was a member, made a 
series of experiments on the formation of nitric acid This committee, of 
which Cavendish was chairman, proposed to convince those who doubted 
of the existence of the acid in question, indicated incidentally in the paper 
of January, 1784, and then, nt greater length, in a paper ot June, 1785, 
These experiments were executed from the 6th of December, 1787, to the 
19th of March, 1788. The date of the reading of Cavendisb's r, is 
the 17th c£. April, 1788. The reading and publication of this memoir fol- 
lowed, then, at less than a month's interval, the conclusion of the expe- 
riments. 

Kirwan made some objections against Cavendish's paper on the composi- 
tion of water, on the 5th of February, 1784. The date of which Caven- 
dish's answer was read, was the 4th of March, 1784. 

The experiments on the density of the earth, were carried on from the 
5th of August, 1797, to the 27th of May, 1798 The date of reading the 
paper is the 27th of June, 1798. 

In the papers on the Eudiometer, the experiments quoted are of the 
latter part of 1781, and the paper was only read in January, 1783. Here 
the interval is greater than in the preceding communications. But, from 
the nature of the subject, it i probable that the author made fresh trials in 
1782, 

Every thing makes it probable that Watt conceived his theory during the 


STONE FOR THE NEW HOUSES OF PARLIAMENT. 


few months or weeks preceding the month of April, 1783. It is certain that 
he considered his theory as his own property, for be makes no allusion to any 
analogous and anterior communication ; for be does not say that he had 
heard that Cavendish had arrived at the same conclusions. 

1t cannot be believed that Blagden would not hare heard of the theory of 
Cavendish, before the date of Watt's letter, if that theory had, in fact, pre- 
ceded the letter, and that he would not have hastened to point out this cir- 
cumstance in the additions he made to his friend's paper. 

In conclusion. it is well to remark, that Watt depended entirely on Blagden 
for correcting the proofs, and every thing relative to the publication of his 
paper. That appears from a letter of Blagden's still in existence. Watt 
only saw his paper after it was printed. * 


* it is easy to perceive that there is some difference between the case presented by 
Brougham and that by M. Arago. The former is the production of a rkiltul advocate, 
engaged in a bad cause, or one which, at any rate, he considers dosbt(ul; who endra- 
vours, by a *sopbistie appeal, to blind the judges by the partial case be lays before them. 
M. Arsgo, on the other band, led away by the ignis fales of maintaining « parsdox, 
however base!y, aod confidently appeals to a wine, who is far 
ne. M. Arago boldly asseris, that to Wan alone de. the morii of the 
ghbam endeavours to prove that Watt i» equal to Cavendish, end 
to imply that to bin alowe was oll the credit dwe Note of the 


"parcs no ma^ 
from proving his e 
invention doe, M 
leaves it to others 
translator. 


T'ablea refe rred to in Report in the Septe mber Journal, No. 24, page 331. 
TABLE (D.) 
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Kesults of Experiments upou Cubes of Two-inch Sides in Duplicate. 


Results of Experiments upon Cubes 
of One-inch Sides, 


Cohesive Powers. 


i. | 2 3. E x 5, | ô. F 8. 9. 10. 11. 12. 
| Bulk of tulk of 
Name of | Weight Weight Weight | Weight of | Water ab- Weight Weight Crushing Specific Specific, | Water ab- 
Quarries from in ordinary when well when | Water sorbed; Two of Particles! producing Gravity Gravity — |sorbed ; total 
whenee Speci- State, dried, | saturated | absorbed, Cube Inches|  disinte- First | Weight. of the of the Bulk con- 
mens are in in with Water,| in | considered | grated, in | Fracture, | dry solid sidered us 
procured. Grains. Grains. in Grains. | Grains. | as Unity. | Grains. 1=2,53 Cwt. Speeimens.| Particles, Unity. 
| Ancaster 458574 15840 49203 | 3363 | 0166 2:182 2-687 0-180 
| Barnack .. .... 4443-9 4144723 | 47294 287-1 0:141 2:090 2:623 0204 
Binnie 4613-3 4609-0 4859-0 250-0 | 0:123 2:194 2-660 0174 
Bolsover 1890-8 TUE! 5042-0 160-6 0-079 2316 2:833 0182 
Bot .....---| 370758 | 37668 | 41090 1424 | 0169 l'839 7675 0:312 
Bramham Moor, 414975 411447 | 43295 1848 (7091 2:008 2:659 U-244 
Brodsworth 49234 42180 | 46550 4370 0215 2:093 2:842 267 
Cadeby ...... | 40443 1039-2 1559-0 5198 | 0:256 1:951 2-846 0:310 
Craigteith es 4698-7 16956 48590 1634 0'080 2-266 2046 0:143 
Chilmark (A),.' 49071 1897-0 50724 1754 0-086 2:366 2:658 0-109 
Chilmark (B). . 493275 4916:1 | 50736 575 0-028 2:383 2:650 085 
Chilmark (C)..| 48729 i8687 | 50070 | 1383 0-068 2-48] 2621 | 0053 
Darley Dale | 468572 46783 18205 148-2 7:628 2:993 0:121 
(Stancliffe) f : » 
Giffoouk.....- 156275 156475 42613 | 196:8 0097 2:230 2:686 0:163 
} 46611 | 46545 {HALO | 186:5 0:092 2360 2:667 0182 
VAY 470073 469275 49500 2345 | 15 2-260 2695 0:147 
: 43054 130175 4722/2 | 42077 0207 2-040 2-691 0241 
45571 15538 47650 2112 | iid 2:229 2:565 W156 
426672 16010 | 2065 | ru] 209R 7:024 0:201 
4703-9 LERET | 130 | 0070 2:253 2640 0146 
9a-5 . 473570 243-6 0:120 2:147 2:867 0:229 
- | AMRS 2006 0:050 2:247 2625 0:143 
4721576 3059 0:151 2045 2706 | 0244 
53466 14a 0071 2400 2:692 0:075 
49060 2107 0104 2338 2-756 0:151 
148-0 0:092 27:217 2:758 0:174 
34 0134 2:053 2687 0-221 
ra 0:221 2:138 2:847 0249 
"4 0-080 2:321 74615 0:112 
| 
d 0:135 2:145 2:702 0-206 
7 “a 2:239 2:509 0:107 
72 2:134 2844 0248 
! 0123 2:227 2-668 0-165 
! 0:138 2-103 2:666 0211 
I 0215 1-891 2-509 (143 
9 0104 2070 2-634 0:209 
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TABLE (C.) or CHEMICAL ANALYSES. 


SANDSTONES. 


Darley Sez 
Craig-| Dale | Ied- EET 
leith. | (Stan-] don. |Kenton| $ 5 2) 
eliffe). -— 65 
Silica. cc cece cece ee | 983. | 96401 961 36 
Carbonate of Lime 11 0:36| 0-8 511 
Carbonate of Magnesia....| 0-0 0-0 0-0 40°2 
Iron Alunina............| 0:6 130; 23 x 
Water and Loss..........| 00 194| 18 
Bitumen.. s. 2... ee ee 0-0 0:0 0:0 
Specific Gravities 
Of dry Masses. ..........| 2232 | 2:628 | 2:229 
Of Particles ............1 2:646 | 2:993 | 2-643 
Absorbent Powers when sa- 
turated under the exhaust- 
ed Receiver of an Air 
Pump. 0:143 | .... | 0156 
Disintegration. 
ix i Gra. | Grs. | Grs. 
Quantity of Matter disin- š ; 2 
sa aL 06 | 0121) 1071 
Cohesive Powers. 111 100 56 


MAGNESIAN LIMESTONES, 


OoLITES. LIMESTONES. 


Bath 
Box. 


Port 
lan. 


2:53 j 0:0 1:20 | 00 0-0 10-4 a7 
54:19 93:59 | 94:52 | 95°16 | 92°17 993-4 79:0 793 | 
41:37 7 2:50 1:20 4°10 38 37 52 | 

1:20 | 0:50 | 0:90 | 1:3 2:0 cI 
178. 1:94 2-83 1:5 42 2:5 
Trace|A Trace A Trace|A TracefA Trace A Traee' A Trace 
1:839 | 2:145 | 2:045 | 2:090 | 2-481 | 2260 
2:675 | 2:702 s 2:627 | 2:62) | 2t45 i 
0-204 | 0-053 | 0147 
Grs. Grs. Gr. 
16°6 9:8 9:3 


EXPLANATION.—This Table gives the Results of the Chemical Analyses of Sixteen Specimens of Stone, arranged according to their respective Classes. The 
Naines of the Quarries from whence the Stones are obtained are given in the First Line, and the Specimens are considered to be fair average Samples of the 


workable Stone in such Quarries. 
Comparison of their several Physica] Qualities. 


Some Results of Experiments upon the same Stones, extracted from Table D., are added for the Purpose of affording a 


EXPLANATION OF TABLE D. 


The first column exhibits the names of the quarries whence the several 
specimens have been procured, such specimens being considered a fair 
average sample of the stone which those quarries respectively produce. 

The second column indicates the weights of the specimens in the state in 
which the stones are usually employed for building purposes, having been 
subjected to none but the atmospheric influences since they were taken from 
their respective quarrics and worked. 

The third column contains the weights of the same specimens after having 
heen perfectly dricd by exposure in heated air for several days. Their rcla- 
tive specifie gravitics are indicated by these numbers, subject to the errors 
arising from differences in the sizes af the cubes, which, on account of the 
aceuracy of the measurements, varied but little from each other; the specific 
gravities, however, taken by the most certain method, will be found in columns 
teu and eleven. The average difference of weight between two specimens of 
the same stone is in the dry state 56°7 grains; the greatest difference being 
208-8 grains, as observable in that from Box; and the least 0-2 grains, as 
in that from Bramham Moor. This difference is to be attributed partly to a 
small inequality in the sizes of the duplicate cubes, and partly to variations 
of density in pieces of the same material. The greatest difference of weight 
between two specimens of different stones is 1618:3 grains; the heaviest 
being that of the Kctton Rag, weighing 5201:8 grains, and the lightest that 
from Totternhoe, weighing 3583:5 grains: the proportion, therefore, of the 
weight of the lightest to that of the heaviest is as 1 : 1:452. id 

The fourth column exhibits the weights of one sct of the above-mentioned 
cubes after having been immersed in water for several days, so as to become 
completely saturated, such weights having been ascertained immediately after 
the cubes were taken out of the water and wiped. 

The fifth column shows the difference of weight between the same speci- 
men in its dried and in its saturated state, and indicates therefore the quan- 
tity (by weight) of water absorbed by each stone. The greatest quantity of 
water any stone absorbed was 519°8 grains, and the lcast 57:5 grains; the 
former from Cadeby, the latter from Chilmark, (B.) 

The sixth column shows the relative bulk of water absorbed, eight cubic 
inches, or the bulk of the cube experimented upon, being taken as unity. 
From these numbers it appears that the specimen from Cadeby absorbs one 
quarter of its bulk of water, while the specimen (B.), from Chilmark, does 
not absorb one thirty-sixth of its bulk; the former absorbs, therefore, about 
nine times more than the latter. 

The seventh column gives the quantity of disintegration, in grains, of the 
several stones, after having been simultaneously subjected to Drard's process 
for eight successive days. A description of the details of this process here is 
considered unnecessary, as they are fully described in the thirty-eighth volume 
of the “Annales de Chimic et de Physique;" where is also to be found an 
account of the experiments made by members of the publie commissions ap- 
pointed to ascertain its efficacy, from which it appears that the measures thus 
obtained may be considered very closely to represent the action of the 
atmosphere during successive winters on the various stones submitted to ex- 
amination. i 

The eighth and ninth columns contain the resulfs relating to the cohesive 
strength of the stones, or their resistance to ure. These experiments 


were made at the manufactory of Messrs. Bramah and Robinson, with a six- 
inch hydrostatic press, the pump of which was one inch in diameter. Ac- 
cording to trials previously made by Messrs. Bramah and Robinson, one 
pound weight at the end of the pump lever produced a on the face 
of the cube equal to 2:53 cwt., or to 71'06 lbs. on the square inch. The 
experiments with the stones were cautiously made; the weight on the lever 
was successively increased by a single pound; and, in order to ensure 
accuracy, a minute was allowed to elapse previous to the application of esch 
additional weight. The- eighth column shows the pressure at which the 
stone commenced to crack, and the ninth column the pressure at which it 
was crushed, The unit assumed is the one pound weight placed at the end 
of the lever. The employment of this unity in the table is preferred to stat- 
ing the calculated weights, because it is not wished to give a greater appesr- 
ance of accuracy than oan strictly be adjudged to tho experiments; but if 
absolute measures be required, the pressure, either upon the face of the cubes 
employed or on one square inch of surface, may be estimated, as nearly as 
the means employed enable it to be ascertained, by multiplying the Sgures in 
the table by either of the values of the unit above stated. The resulta having 
been obtained with the same press, and ander the same circumstances, it is 
presumed that no objection can be made to them as comparative experi- 
ments. 

The tenth column indicates the specific gravities of the stones, sccurately 
taken by the means usually employed. 

The eleventh column contains the specific gravities of the solid materials 
of which each stone is composed, on the supposition that the water absorbed 
when the atmospheric pressure is removed completely replaces the air which 
before occupied the pores. 

The twelfth column shows the bulk of water absorbed by the atones when 
saturated under the exhausted receiver of an air pump, their entire balk being 
taken as unity. The quantity of water absorbed in this process may be con- 
sidered to represent the space occupied by the pores or interstices im the 
substance, unless we suppose that in some cases the adhesion between air aud 
the solid particles is so great that the entire removal of the atmospheric 
pressure is not snfficient to counteract the force. It is certain, when this 
pressure is not removed, long immersion in water will not occasion the dis- 
placement of all the air contained within the pores. 

OBSERVATIONS. 


The Mansfield red sandstone seems to form a connecting link between the 
sandstones and the magnesian limestones. The Chilmark limestone is re- 
markable for having a large quantity of silica in its composition. The Bols- 
over magnesian limestone is remarkable for its peculiarly beautiful crystalline 
structure, All the limestones, (including the oolites) except the magaesian. 
contain small portions of bitumen. 

If the stones be divided into classes, according to their chemical composi- 
tion, it will be found that in all stones of the same class their exists generally 
a close relation between their various physical qualities. Thus it will be ob- 
served that the specimen which has the greatest specific gravity 
greatest cohesive strength, absorbs the least quantity of water, and] daime- 
grates the least by the process which imitates the effects of weath 
parison of all the experiments shows this to be the general rule, 
liable to Individual exceptions, 
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But this will not enable ns to compare stones of different classes together. 
The sandstones absorb the least water, but they disintegrate more than the 
magnesian limestones, which, considering their compactness, absorb a great 

uantity. ; 
$ The heaviest and most cohesive of the sandstones are the Craigleith and 
the Park Spring; the lightest and least cohesive is the Morley Moor — 

Among the magnesian limestones that from Bolsover is the heaviest, 
strongest, and absorbs the least water; whilst that from Cadeby is the lightest, 
weakest, and most absorbent. The magnesian limestones from Jackdaw 
Craig and Bramham Moor, which closely resemble each other, are remarkable 
for considerable cohesive strength, united with low specific gravity; they 
disintegrate but little, and absorb less water than stoncs of the same class of 
higher specifie gravity. ten 

Among the oolites the Ketton Rag is greatly distinguished from all the 
rest by its great cohesive strength aud high specitic gravity ; whilst the stone 
from Box, in the neighbourhood of Bath, is the least cohesive, and has the 
lowest specific gravity. 
J. F. DANIELL. 


Signed 
(Sme C. WHEgATSTONE. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
(From the Reports of the Athencum and Literary Gazette.) 


Ou the must Economical Proportion of Power to Tonnage in Steam-vessels. By 
Mr. Scott Russell. . . 

The rule by which most proprictors of steam-vessels have been guided is 
the application of power in small proportion to tonnage ; but where velocity 
was the chief object, bigher nous power has been employed, with a 
great expenditure of fuel, and not with the ratio of increase tu the velocity ; 
ov bigh powers and large consumption. of fuel have been attended with only 
a alight increase of velocity ; and, therefore, the eniploymeni of low powers, 
wich tow velocities, would appear to be most economical. But this conclusion 
hiis now been borne out; and, by an examination of the books of expenditure 
of fuel. belonging to several companies, he had found that experience had 
proved the use of high steam powers and. high velocities more economical 
ihan Jew ones. This had been attributed to Mr. Russell's wave principle, and 
he hal, therefore. carefully investigated the subject. The result at which he 
kad arrived, appeared tu him quite new and very remarkable. The general 
principle was :—that in a voyage by a steam-vessel in the open sea, exposed, 
ot course, to adverse winds, there is a certain high velocity and bigh portion 
of power which may be accomplished with less expenditure of fuel and of 
room than at a lower speed with less power. This was proved arithmetically 
amd by a formula, in relation to the same vessel, with different powers of 
engine, whereby any other case may be determined. 

Fair Weather —1200 tens, 400 horse-power, 9 miles an hour, 216 miles 
a day, 1 ten of cval an hour ; 2160 miles in 10 days, 240 tons of coal. 

1: 00 tons. 500 horse power, JO miles an hour, 240 miles a day, 1} ton of 
coal an hour; 2160 miles in 9 days, 270 tons of coal. . 

Adverse Weather —1200 tons, 40 horse power, 9 miles an hour, 120 miles 
a day. l ton of coal an hour; 2160 miles in 18 days, 436 tons of coal. 

1200 tons, 500 hor:e power, 63 miles an hour, 162 miles a day, 1] tons of 
coal an hour ; 2160 miles iu 13 and one fifth days, 395 tons vf coal. 

Gi neral Formula.—let v represent the velocity of a given steam-vessel in 
a Yair weather voyage; v^, the same vessel in an adverse weather voyage; 
v" à vessel of hisler power in the fair one ; v”, the same in the adverse one ; 
p. the power of the former vessel ; p’, latter vessel— 


DAT e) eu = VaL (no) 


L-, [ez] 
p v 


in tbe case of equal expense, when the highest proportion of power that will 
be economical in fuel may Le at once obtained. 

Dr. Larduer observed, that it was a new theory ; but, from Mr. Russell's 
es position, he was satisfied with its accuracy. : 

Mr. Russell stated, in answer to a question, that the principle was only 
true in reference to long voyages, because where vessels were not exposed to 
continued alverse weather, a great additional power would only Le an addi- 
Lional expense. 

New Fuel; for Steam Navigation, c. 

The learned President (Rev. W. Vernon neun) described to the Section 
a plan of cementing together small cual and coal-dust for fuel, for which 
a patent had been obtained by Mr. Oram. [See last vol. of the ‘ Transac- 
tions," Notices and Abstracts, p. 85.) For more than twenty years it had 
afticted him more than aught short of a moral evil, to see the wicked waste 
made ín this substance, the most precious gift which Providence bad boun- 
ieously bestowed on mankind. To this country in particular t was of ines- 
yale viene; and yet, until now, when he might consider the means of 
saving and cconumising it devised. one million of tons out of three millions 
annually had been burnt and destroyed at the mouths of the pits, Mr. Orain 
h id been attracted to this subject from pursuits of a different hind. 1n pre- 

maring picture-frames, it had eecurred to him that to mould this wasted 
[iod into the form of bricks. cause it to cohere, and fit it for all the uses 
of fuel, wou'd be a m st desirable attainment. At Glasgow it was allowed 
te remain at the bottein of the pits; at Newcastle it was in no way brought 
to market by those whose competition led them to supply only superior coals, 
The materia] rescued from this “ wicked waste " by Mr. Oram might consiat 


of pieces of about the size of walnuts. and all the rest of the slack (and it 
should be observed, that the best coal was most liable to break in this man- 
ner); and these he composed together in a form so much less in bulk, and 
occupying so much less room in stowage, that the quantity requisite for a 
steam voyage of three months would not be more than of coals which would 
only last for two. Mow important was this at an era when coal was conver- 
tible into coach-horses; when our chariots were of iron, and drawn by steeds 
of fire! 1t should be remembered too, that coal could never more be formed ; 
that Nature had already deposited her work for our use in this formation, 
and when once exhausted it could not be renewed. It was therefore the more 
neci ssary, in our island blessed with so abundant a supply, to apply economy 
to its expenditure. Revenue, manufactures, comforts, all depended on this 
precious treasure ; and therefore it was that he considered this result to be 
of such inestimable worth. It had been said that people had a right to do 
what they liked with their own; and in a restricted seuse this was very true: 
but in doing what we liked with our own, we had no right to destroy what 
belonged to posterity; and this had been done to a most injurious extent 
with the coal-ficlds of England. He would now read Mr. Oram's communi- 
cation, only observing that trying and confirming his experimenis at Wool- 
wich, under the inspection of Mr. P. Ewart, a year ago, he had obtained a 
patent, and had since been travelling on the Continent to make arrangements 
accordingly. Mr. Oram stated that his experiments were made on Pontop 
coals of the best quality, which were compared with his rubbish in the brick 
form, and compounded of two thirds of coul-dust and one third of anthracite ; 
which mixture possessed the greatest power, greater than if entirely of cual, 
By one pound of this fuel, thirteen pounds of water were evaporated, and by 
one pound of Pontop coal alone only seven. pounds and a quarter, Nearly 
double! The process was a simple one, and had, indeed, been rudely prac- 
tised in Wales, about Liege, and elsewhere, where the peasantry were in the 
habit of making up the coal rubbish into balls with clay, and thus supplying 
themselves with an indifterently burning fuel. Mr. Oram took the dry aud 
(it must be dry) of the Thames or any other large river, or any vegetable 
earth would do, and the mixture was—30 or 40 pallons of wafer; 40 pounds 
of coal tar, 30 pour ds of lime, powdered, and 160 or 200 pounds of dry mud, 
to every ton of coal-dust. The compound was then pressed and dessicated, 
and an excellent fuel was produced. The oxygen contained in the pores and 
interstices supplied combustion in abundance, and the muddy ingredients, 
forming a skin, protected the bricks from the waste which exposure to the 
atmosphere caused in coal. For they were all aware that if the cook wanted 
to light a fire quickly, instead of taking small pieces of coal ready to her 
hand, she w ouid take the trouble tu break a lump into fragments for that 
purpose, Experience had taught her that the atmosphere had deprived the 
ormer in some degrec of their igneous property, and as every one was prone 
to perform what they had to do with the least possible labour, she had found 
out that breaking up the fresh lumps was the least trouble after all. ‘Tbe 
shape of these bricks was another recommendation. They were convenicut 
for packing ; and yet another quality belonged to them of considerable im- 
portance. It was necessary in stcam-vessels to have the fucl near the boilers, 
where the heat was intense; and the bricks, shiel!ed by their pellicle, re- 
sisted this high temperature, which would greatly deteriorate coal in the same 
situation. Dr. Buckland then noticed that Mr. Grant, of Portsmouth, the 
inventor of the admirable plan of biscuit baking, had also employed a com- 
position of this sort, His cement was gas tar ; and he had laid his method 
open for the public benefit, without availing himself of a patent right. lt 
was lighter than coal; but Mr. Oram (and it was only on his authority he 
made the remark) had. pointed. out advantages which his mixture enjoyed 
over that of Mr. Graut. 

A gentleman state! the coal of this country (about Birmingham) would 
not run together, in this way, like the Newcastle coal. He had for years 
been trying experiments with it; ard had tried all those of Mr. Oram, except 
the lime. He had employed. tar, oil, bituminous clay ; and though he had 
succecdcd to a certain extent, so as to serve hot-houses, &c., he had never 
been able to obtain a fuel quite applicable to doinestic uses. Could such Le 
obtained for their fires and manufactories, it would be an immense saving. 

On the Changes and Improvements in the Embouchure of the Mersey.—By Mr, 
J. B. Yates. 

He referred to the new channel in the harbour of Liverpool, which had 
been brought before the notice of the Association by Capt. Denham. The 
intricacy of access to this harbour arises from the accumulation outside of 
numerous beds of sand, which are frequently and suddenly changing their 
position and elevation. 1t ean scarcely be doubted, that at some remote 
perior the estuary of the Mersey did not exist at all. or, at most, in a very 
imited form; a forest and morass may have occupied the land between 
Formby Point and Helbré. Numerous trunks and roots of large forest trees 
are, to this day, fuund along the Chesh re and Lancashire shores, while ex- 
tensvie tracts of peat are observed in many places starting up among the 
Sands. A violent disruption must have taken place at the mouth of the es- 
tuary, by which enormous masses of sand and marle have been thrown out, 

rhaps proved by the homogeneous structure of the banks on either side. 
h 1828, a number of human skeletons were disinterred opposite the Leasow 
Lighthouse, aflording strong evidence that a burying-ground had formerly 
existed there; anl a similar cemetery is discernible at Formby. This light- 
house stands in place of another, which was nearer to the sea by more than 
half a mile—a site which, at the time of its erection, seemed to lave been 
firm, dry land, Lut was rendered useless by the encroachments uf the water, 
Which coniinued to increase. 1t was not until the sea had broken down the 
ridge of sand which had formed its boun ary, that a strong embankment 
was mole, extending a mie anda quarter in Irem ef the present ligh: houe, 
The said banks in this estuzry are tossed to and fro by ihe force of the winds 
ani tides and are constantly changing their shapes and elevations, and, 
having no escape, they remain pont up in the bay. in 1687, an excellent 
channel existed opposite to Formby Point, its depth from three to ten fathoms ; 
but, not being marked by Luoys, the Rock Channel was at that time the 
entrance in common use, though dry at low water. It has since become 


deeper, and thus a chango has taken place upon the Hyle Saud Bank, A 
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ridge, running along the middle of this bank, has been cut through by a 
channel having forced itself in a northerly direction, from Helbré island to- 
wards the Light Ship. The channel described by Capt. Denham at the Dub- 
lin Meeting is now useless, although used for some time with advantage ; but 
it runs perpendieular to the course of the tide, which accounts for its present 
s fate. Fears have also been entertained, that the other channel, called the 
Horse Channel, was filling up. Lately, a diagonal channel has been formed, 
by aiding the ebb current of the tide in its natural diagonal course, between 
Lancashire and Cheshire. This was done b dridulum by means of a double- 
toothed harrow, twelve fect across, dragged backwards and forwards by a 
steamer of 100 horse-puwer over the intruding banks. the inner part of which 
was stated to rise forty-three feet higher than the outer or seaward part. An 
enormous wooden scraper is also used. The m:tter taken up appears to con- 
tain a small portion of peat, amd weighs somewhat lighter than the sand 
found within the estuary. This new chinpel has been proved to answer the 
purposes of navigation beyond original expectation, and the approach to 
iverpool is even better than before. 


Description of a new Railway Wheel, by Mr. Cottam. 


The whec!s suggested are made on the following principles :—lst. They are 
wholly of wrought iron, so welded together, that, independent of screws, 
rivets. or any other kind of fastening, they form one picce with the spokes. 
2nd. The spokes of the wheels are placed diagonally, and act as trusses, 
thereby giving the greatest possible support to the rim, or tire, and, at the 
same time, being in the best position for resisting lateral pressure. 3rd. lron 
in a state of tension or compression, as is usually the case with the tires of 
wheels, is easily broken by sudden shocks, or by vibratory action. The 
wheels in question are so constructed, that the fibres of the iron employed 
are neither compressed nor stretched, but remained in their natural condition. 
4th. The strength of iron being as the square of its depth, then the flanged 
tires of these wheels, which offer sections twice as deep, are, consequently 
four times as strong as those of auy wheels at present in use. This increase 
of strength is attributable solely to the peculiarity of their construction, and 
not to any increase in the weight of the material. 5th. The spokes strike 
the air edgewise, and thus offer the least possible res'stance. Wheels where 
the spokes present a flat surface may be said to act as blowing machines, 
and, as such, require a greater propeliing power. 6th. These wheels, by 
simply varying the curve of their sp kes, become either rigid or flexible, or, 
in other words, they may be made to any degree of elasticity. 7th. When 
worn by friction, the rims or tires may be turned down. and have hoops of 
railway tire shrunk on them. Thus repaired, these wheels are very strong 
and durable, and more advantageous than those of other constructi ns. 

Mr. Roberts spoke to the successful use of cast iron wheels, which, pro- 
perly manufactured, he had never found to fail. The most important con- 
sideration to be attended to was the absence of oxide of iron, and if any was 
on the metal it must be removed by a file. If this precaution were attended 
to, there would be little fear for the stability of cast iron wheels.—Mr. 
Woods stated, that on the Liverpool and Manchester Railway cast iron wheels 
were much used. They had employed wheels with wooden tires at the open- 
ing of that line, some of which were still in use; and so satisfied were the 
Directors, that it was their intention to have some new wooden wheels made, 
and to submit them to the test of experiment. 


On Experiments to ascertain the Power of diferent Species of Wood to resist a 
Force tending to crush them. By Mr. Eaton Hodgkinson. 

All the specimens were formed into short cylinders, about one inch diame- 
ter and usually two inches long, the ends being perfectly flat and at right 
angles to the sides. The apparatus used to crush the specimens was that 
described by the writer in his experiments on cast-iron (“ Seventh Report of 
the British Association"). The crushing surfaces were perfectl parallel, 
and tbe body to be crushed had its end bedded firmly against then, The 
force was applied in the direction of the fibres. These experiments were 
made, like many others acknowledged before, at the expense of Mr. H's 
liberal friend, W. Fairbairn, Esq. ‘They are the commencement of a research 
in which the writer has other objects in view. ‘The accompanying calculations 
will show how far Mr. Hodgkingon has, as yet, carried his ex riments, and 
the results he bas obtained. The great interest attached to the subject in- 
duces us to append this table, though we are somewhat fearful it is not alto- 
gether without inaccuracies :— 


Dimensions of Force which 


"vh Crushin 
Cylinder. 8 
sats P crushed the | Force per 
Description of Wool. Diameter.{Height,} Specimen. | Square Inch. 
inches. | inches. | lbs. mean. lbs. 
mE ~~ 4381 
Yellow Pine . 101 200 4361 «zs 5375 
4157 
4829 
Cedar 1:00 200 sm 4456 | 5674 
Ditto 1:00 1:00 .. 4605 | 5863 
' 3709 
Another specimen, quite dry | 1:00 ese a 3856 | 4912 
; 4381 
Ked Deal wa 45 X rol 2:00 4381 4605 | 5748 
Other specimens, 2 months pes 
turned 2. s Lol | roo | 22/7) s277] 6586 
! 2365 
Poplar.—(Not quite dry) . 100 2:00 | 2589} 2440 | 3107 
Ditto, turned and dried 2 2365 
months x Y “96 1:00 . 8709 | 5124 
Larch (green )-Fallen2 months] 1°00 Im 35804 2514 H 


Description of Wood. 


Larch ( een.)—After 
and drying one month. 


Plum-Tree (Dry) 


ng 


Ditto s; ; 

Ditto (Wet) fallen 2 years 
Beech E : $ ; 

Ditto, after drying and hav- 

ing been turned 2 months 
Ash . . 

Do. after 2 months as before 
Quebec Oak A N . 

Do. after 2 months as before 
English Oak . 7 P 


Ditto, 2 months after being 
* turned and dried " 


American Pine.— Full of tur- 


pentine š e$ 
Ditto, after being turned and 
dried 2 months . . 
Ditto 

Bay Wood 


Spanish Mahogany . 
Teak Wood 
American Birch 
English Birch . 
Do. after 2 montbs as before 
Elm . 
Alder 
After 2 months’ drying 
Box . 
Ditto 


Other specimens give 


King Wood.—Dry ornamental 
wod . . . . 


Pear-Tree. (Dry) 


Crab-Tree 
Ditto, after 2 months 


Sycamore 
Walnut . . . 


Another specimen 


EKer.—About a month after 
the specimens wero turned 


Ditto 
Ditto 


Hornbeam s : 


After two months! drying 
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Dimensions of 
, Cylinder. 


hes. 


'975 
“98 


92 


1:00 
1-00 


Diameter.|Height. 
i inches.| Ibs. mean, 


.... 


200 
2:00 


[Novempen, 


Force which 
crushed the 
Specimen, 


4157 
sas} 6216 
6347 
7131 


8699 y 7915 
2813 


5563 | 
d 5953 


Crushing 
Force E 


Square 


aeh, 
Shs, 


8198 | 


12101 


11663 
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ON THE THEORY OF THE STEAM-ENGINE. 
By Agismipgs Mornay, Esq. 
No. IV. 


IN our last paper, published in June, we proposed the following 
formula for calculating the elastic force of steam at different tempe- 
ratures ;— 

E 5(t — 212) 
log. p — log. (12-418) + 14448 dup. 


This equation coincides, as we have sliown, more generally than 
any other which has been proposed with the results Š experiment; 
besides which it possesses the advantage, that we can obtain from it 
the elastic force of steam in terms of its density. The equation (W) 


— 1.3424227. 


_ 5 (t—212) 
log. d — H8 
can be put under the form 
dnb 20. 
B= 9 7 tor ads 
whence we find 
3300 
t+ 448 = $— log. d' 
Substituting this value in the equation (D), which is 
d (4-448) 
= 22 
we obtain 
150 d 


P—g—lg.d en 

Thus we can, at any time, deduce the elastic force of steam from 
its density by a very simple method. Or it may be more convenient 
to use the volume occupied by a given volume of water, when con- 
verted into steam, instead of its density. For this purpose we must 
substitute for d some function of the volume V, occupied by one cubic 
foot of water converted into steam. Now, when the density of steam 
is 1, it occupies a volume = 1700 cubic feet, so that the value of d 


would be d — Hw and the above equation would become 


M 
» 255,000 
P= v (5 —log. 1700+ log. V.) 


ES 255,000 v) 
P = ¥ (og. V + 17695511) i 
If P be any other elastic force, and V' the corresponding volume, 
we shall have 
p _ V' (log. V' + 17695511) (D 
P' V dog. V + 17695511) . 
This equatlon will furnish us with the means of calculatin the 
mean pressure of the steam on the piston of an engine, in whic the 
steain is used expansively; but we shall return to this subject when 
we treat of the action of the steam in that varicty of engine. 


On the Action of the Steam in the Cylinder of a Steam-engine. 


The whole resistance overcome by the steam acting on the piston 
of an engine, may be divided into the useful effect and the incidental 
resistances, the latter comprising the friction of the various parts of 
the engine, and the resistance o the steam on the opposite side of the 
piston. When we mention the resistance simply, it signifies the total 
resistance. ; 

It is self-evident that the pressure of the steam against the piston 
must be precisely equal to the resistance on the opposite side. Ina 
critical notice of the Count de Pambour’s theory of the steam-engine, 
inserted in the September number of this Journal, it was stated that 
the resistance ovegeome by the force exerted by the steam against the 
piston of an engine in motion is not, as asserted by Pambour, strictly 
equal to its whole elastic force. We shall show that the difference 
is too small to be regarded in calculating the effects of steam-engines. 

Let p be the elastic force of the steam in the oie or the pres- 
sure in fbs. which it exerts on each square incli of the interior surface 
of the cylinder, and v the velocity of the piston in feet per minute. 

We must, in the first place, determine the height of a column of 
steam of the given elastie force, whose weight is equivalent to its 

ressure, in order to deduce from it the velocity with which it would 
low into a vacuum, or free from any resistance. Now we know that 
tbe height of a column of atmospheric steam, (steam generated under 


the ordinary pressure of the atmosphere, or 14:7 tbs. per square inch,) 
whose weight is equivalent to its pressure, is about 58,000 feet, and 
that the height of the column increases uniformly with the tempe- 
rature, when the steam is in the saturated state. Thus, if ¢ is the 
temperature of steam whose elastic force is equal to p, the corres- 
ponding height of the column will be 


H = 58,000 bpm 
660 
or, putting for /--418 its value found above, 
290,000 


H= jog V F 1700511 
Now the pressure exerted by the steam against the piston is equal 
to its whole elastic force, or the weight of the column H, minus the 
weight of the column whose height, which we will call 4 is equal to 
that due to the velocity » of the piston; for it would require the 
pressure of that column to give the steam the velocity r, which it 
must assume in order to follow the piston. "Thus, if we call r the re- 
sistance referred to a square inch of the piston, we shall have 
À 
T—PpP-—Pgy 
But we have also, 
t 
3600 x 2g* 
or, substituting for 2 g its value 64:38, 
e 
A= 231,768 
Substituting this value, as well as that of H, in the expression of the 
loss of pressure, which is 


A= 


h 
Ap H 
it becomes 
2 . 
L=p v (log. V-+-1-76955 11) (VID. 


07,212,720000  ' 

To ascertain the mean loss through the whole stroke of the piston, 
let p be the length of the crank, V the velocity of the crank-pin, and 
L the mean loss of pressure; A the loss at any given instant, v the 
velocity of the piston, and a the angle described by the crank from its 
dead centre at that instant. 

If we suppose, to simplify the calculation, that the length of the 
connecting-rod is infinitely long in comparison with that of the crank, 
and that the latter moves with an uniform velocity, we shall have 

t — V sin. a. 
Substituting this value in the equation (VID, it becomes 
123 y sin. a? (log. V + 17695511) 
=P 67,212,720,000. — 

The distance travelled by the piston during an infinitely short 
period of time is p sin ada, and the amount of power consumed in 
producing the motion of the steam during that element of time is, 


p V? (log. V-+-1-7695511) 
67,212,720,000 
The whole loss during one single stroke is therefore equal to 
V? (log. V 4-1.7695511) i 
2p La po OE me S sin. a? da. 
_ _ 4 p V? (log. V-- 17695511) 
=P 201,638, 160,000 


à p sin. ada = p sin. a? da. 


whence we deduce e 
L  V' (log. V+1-7695511) 
P 100,819,080,000 
If V were used to represent the mean velocity of the piston, we 
2 
should have to multiply V? by oe by which the last equation would 


become 


(VIII). 


L _ Yi (og. V+1-7695511 T 
p ^ 40800400000 ' qx) 
It is evident that, the greater the velocity of the piston, and the 


* It will be observed that we employ the letter g to represent the uniform 
acceleration per seeond, which a body receives when solicited by the force of 
gravity free from the influence of any disturbing forces. 
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lower the pressure of the steam used, the greater will be the propor- 
tionate loss; therefore we shall take an extreme case if we assume 
V = 600 and p = 1471, when V will be 1700, and 
log. V--1:7695811 = 5. 

Substituting these values in the equation (1X), we obtain 

L _ 1,800,000 

p 40,860,400,000 

Thus we see that, although the pressure exerted by the steam 

against the piston, and consequently the resistance which it can over- 
come, is not strictly equal to its whole elastic force, we are perfectly 
justified in assuming it to be practica/ly so, and disregard the diffe- 
rence, which is in reality much too small to be appreciable. 


= 000044. 


CANDIDUS'S NOTE-BOOK. 
FASCICULUS X. 


] must have liberty 
Withal, as large a cbarter as the winds, 
To blow on whom I please. 


I. Tue attractive title of “Church Architecture of the Middle Ages,” 
induced me to turn to the last number of the Dublin Review, for the 
topic itself has been so hackneyed of late years, that I fancied no 
editor would now receive any paper upon it, unless some freshness or 
peculiar interest were imparted to it. But, alack! the said article 
turned out to be only three pages of the most wishy-washy stuff ima- 
ginable. The whole purport and sum of it are merely to assure us 
that it is quite impossible for any but a Catholic architect to enter at 
all into the true feeling of our ancient religious edifices. It may be 
so, but then if what the writer says proves any thing it proves rather 
too much; the ergo resulting from it being that Gothic architecture 
and Protestantism are things utterly opposed to, and irreconcileable 
with each other, consequently the only course left us, is to say Good- 
bye to Gothic architecture, for ever. 

II. The newspapers mention Sir R. Smirke as the architect to be 
employed in rebuilding Bridgewater House; but this, it isto be hoped, 
will turn out a mere newspaper on-dit; for Sir Robert has by this 
time done quite enough to convince every one how little it is that he 
can do, and that. what style he has, consists only in the absence of all 
that constitutes style, and the most frigid mannerism in the applica- 
tion of a few forms derived from Grecian architecture; without one 
spark of geniality or even invention. Beyond what is borrowed— 
literally transcribed from antique examples, there is nothing whatever 
in any one of his designs professing to be classical, except indeed it 
be much that detracts very materially from the prototypes affectedly 
adhered to in other respects. 

IIl. Who is Mr. William Collier?—undoubtedly a gentleman who 
thinks he lias no reason to be at all ashamed of his name, having 
affixed it at full length to a paper on “ Ancient Architecture," in the 
Polytechnic Journal. And ih he has not thrown any new light on that 
hackneyed subject, he has at at least treated it most originally, having 
condensed it into the compass of less than four very moderate pages!! 
—after which fact no one will question that, as lias been asserted by 
some philosophers, the matter of the whole universe is capable of 
being compressed into the space of a walnut. At first I apprehended 
that William Collier was about to be dreadfully prolix, and tbat his 
pue would be continued through at least five hundred numbers of the 
Polytechnic,—that is, to about the year 1550, for he sets out by telling 
us that “The first foundations of history may be looked upon, &c.,” 
and “We think there can be no doubt that ARCHITECTURE, when in its 
infantine state, must have be® not only rude or plain, but what may 
be termed irregular." This is certainly beginning at the beginning, 
and seems to threaten a prodigiously long journey; however, Mr. 
William travels at more than railroad speed, for in the course of two 
or three lines he gets from Noah to the Dower of Babel, and traversing 
through Greece and Rome sets us down—before lie has finished his 
third page, at the National Gallery in Trafalgar Square!!! — After 
which he shoots off again, and in less than eight lines runs through 
eight centuries, “during which scarcely an rang was erected but in 
the Rupe Goruic STYLE”!!! Droll William Collier! It must not 
be supposed, however, that liis fying velocity leaves him no time for 
criticizing; for he stops at the National Gallery to call it “a mass of 
rubbish which stands in all its meanness on the spot once occupied by 
the Royal Mews; and which if appropriated to its proper use might 
well be turned into a Royal Rabbit Hutch." Perhaps he means for 


AAA VAR Ara mn 


such rabbit or rabid gentry as himself. Most unquestionably the Na- 
tional Gallery is—thanks perhaps to our penny-wise government— 
greatly inferior to what it ought to have been, and to what the archi- 
tect would have rendered it, but to term it a “ Mass of Rubbish," is, in 
my opinion, nothing but the merest rubbish of words, most assuredly 
not criticism. In the name of common sense what are we to under- 
stand by it? lbelieve it would puzzle Mr. William Collier, himself, 
quite as much as any body else to explain. Grant that it is in every 
respect decidedly inferior as a piece of architecture to what might 
have been anticipated, that as a building it is unworthy of its destim- 
tion, still with all its sins, it is certainly by no means the poorest of 
our public edifices, therefore if it at all answers to William Collier's 
character of it, we may ransack our language in vain for terms appli- 
cable to many things greatly inferior—for instance, to the Terraces in 
the Regent’s Park, which Bartholomew calls “ mortar-skimmings 

the mile." If the National Gallery be a mere * Rabbit.hutel," per- 
haps neither St. Paul’s nor Westminster Abbey, can rank very much 
higher than a -sized dog-kennel. What our Sweet-William's 
notions of magnificence may be, I can hardly guess, farther than that 
they are undoubtedly enormous. Yet stay'—he has given us some 
clue, for just before pouncing upon the unfortunate mass of rubbish in 
Trafalgar Square, he says: “The triumphal arches of Rome give usa 
vast idea of the perfection to which architecture had been brought 
during the flourishing times of her consuls and emperors”! T 

then after all, the triumphal arches of Rome, in some respects, speci- 
mens of the most corrupt taste in architecture, are extolled as models 
of perfectien by a gentleman so exquisitely fastidious as to behold 
nothing better than “a mass of rubbish," in the National Gallery: 

IV. I should very much like to see Madame Vestris perform the 
part of Jane Shore, not exactly on the stage, but by being made w 
perform penance, and stand in a white sheet on tlie vile excrescence 
she has built—that is, caused or allowed to be built, by the side of the 
portico of Covent Garden Theatre; and which looks as if it had been 
stolen from the entrance of a suburban tea-garden. If that is a sample 
of her management, and of the kind of reform she intends to introduce 
into the inside of her house, it is a very ominous sign indeed, and not 
a particularly inviting one. It is time there was some punishment or 
fine for so disfiguring a public building in so horrible a manner. 

V. As my Lord Eglintoun seems to be suffering from such a plethora 
of cash that he is puzzled to contrive how to spend it, some friend 
should advise him to give a new coat to his castle. At present it 
looks like any thing but what its name would lead us to expect; it 
being only a spruce and dapper sash-windowed house, with a few 
battlements, which so far from ‘frowning’ are particularly sheepish 
looking. Its character altogether is very far more offensive than de- 
fensive, for it would not stand out half an hour's seige, before it could 
be stormed by half a dozen old women. 

VI, There was no occasion for the new Custom House at Liverpoo', 
to convince us that an enormous expense may be incurred for a number 
of large columns without its producing any adequate effect or exhibit- 
ing any thing that can fairly be called design. The building in ques- 
tion has three octastyle porticos against as many of its sides; but 
with the exception of those rows of columns nothing to support the 
pretensions it so makes. When one beholds such a huge mass of 
mawkish insipidity, he is tempted to regret, with Charles Purser, that 
Grecian architecture has not been utterly annihilated, or that we hare 
not been kept in utter ignorance of it. 


ARCHITECTURE AT MUNICH. 


PATRIOTISM is no doubt a very excellent virtue in its way, but it i 
one that requires to be reined in a little, for it is sometimes rather an 
unruly beast, and apt to serve us as his steed did John Gilpin, and to 
make us cut an equally ridiculous figure in the eyes of all the rest of 
the world. Thus the title of “Modern Athens!” as applied to Edin- 
burgh and its palle ne is absolutely burlesque, of which the very 
printer seems to have been conscious, for why else did he stick the 
mark of admiration after it on the title of the volume for which Joba 
Britton, with his usual good taste, thought fit to select such a clap-trap 
designation as a delicate and delicious compliment to * Auld Reekie- 
After this we are almost ashamed to say that the epithet of the German 
Athens, has been bestowed upon Munich. Its Athentaniem, however 
is of a totally different sort from that north of Tweed ; for in regard tw 
art, the Scotch and the German Athens stand in the same relatiombip 
to each other, that the icebergs of the Frozen Sea do to the luxvriul 
vegetation of the tropical regions. But why, it will be said, should 
we make such very disagreeable comparisons? to which question "° 
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reply by another, viz., why are people so silly and officious as by their 
blundering Marplot compliments to thrust such comparisons upon us? 
Some, again, may be of opinion that however splendid Munich may 
be, there is: no occasion for either us or any one to descant upon what 
has been there achieved, when it seems likely only to put us out of 
conceit with ourselves and with our doings here at home. Now, 
could we impose on all the rest of the world as well as ourselves, that 
argument might be listened to; yet, whether we choose to make 
comparisons ourselves or not, we cannot prevent others from making 
them, and all the more to our discredit, when they find out not only 
how exceedingly backward we are in art, but that, instead of at a 
suspecting snch to be the case, we fancy we are at all events in ad- 
vance of the rest of the world. With the Italy of other ages we do 
not pretend to compete; of its former glories in art we have always 
been accustomed to hear, and we further know, that were it not for 
its long accumulated stores, Italy would not, at the present day, acquire 
reputation by the talent of its living artists; we may endure, without 
any ve eat vexation, to hear Frenchmen boast of their Louvre and 
Versailles, for, like eels, we are now got used to it; but to be told 
that the little capital of Bavaria, (whose population is hardly more 
than that of one of our larger metropolitan parishes,) should have so 
far got a-head of us, that in the brief space of twenty years, edifices 
of almost unparalleled splendour, such as would formerly have 
been almost the work of centuries, liave been nobly conceived and 
as worthily executed, is, it must be owned, somewhat mortifying. 
When we look at what has, within the same space of time, been done 
here at home, at the works of our Nashes and our Soanes—at the 
blundering fragment at the corner of Downing Street—at the feeble 
and minikin taste displayed in the new palace—at such large masses 
of frigidity and insipidity as the Custom House and Post Office—et 
the bare reoms of the British Museum, where Art is provided for like 
a state pauper—at our poverty-stricken pseudo-Grecian buildings— 
and at most of our beggarly new churclies—we have to be ashamed, 
nay shocked, at the contrast. Well would it be could we be made 
ashamed to some purpose. In what lay the genius of Nash and some 
others, except in making pag arum either spending it or hoarding 
it, it is for their parasites and flatterers to explain; but we may assert 
that the praises bestowed upon them were certainly calculated to lower 
our ideas of art most prodigiously. If Nash was the genius that was 
pretended, the inference was that a man might be some degrees infe- 
rior, and yet a remarkably talented fellow after all—a tolerably brilliant 
star, though not the big full moon itself. 

In almost every thing we have done of late years, even where a 
building has been upon the whole very good as to design, there is 
something or other left as a blemish in it, something that too plainly 
declares its having been done upon the do-well-enough system, the 
consequence of which is, that, as a work of art, it is generally “ done 
Jor." Sometimes we set out as if we really had plucked up courage 
enough to attempt something grand, yet owing to an untoward fatality, 
our courage of that sort has almost invariably oozed away before the 
work has been completed. Neither is it the least provoking part of 
the matter, that we go on committing failure after failure without 
profiting at all by our dearly-bought experience. Of course it is 
entirely the fault of that eternal mischief-maker—NoBopv. Oh, no! 
it is nobody’s fault; nobody, of course, is answerable for it, nobody in 
the slightest degree to blame. If, therefore, things happen differently 
at Munich, we suppose it is entirely owing to the stars; for as the 
facetious editor of the Literary Gazette, or the Athenmum's pet, Tom 
Hood, would say, the stars are of course very obliging and accommo- 
dating towards Bavaria, because it has JMoon-ich for its capital, which, 
whether a capital pun or not, is here merely borrowed from Jerdan. 
However, to be more serious—and it really is a serious matter, what- 
ever else may be plain, it is almost incomprehensible how the present 
King of Bavaria has been able to erect, out of his privy purse, so 
many of the splendid edifices which now adorn his capital, and which, 
though tliey have not, it seems, beggared him, and are likely to enrich 
his subjects, almost beggar description. Such, at least, is the case 
with the lately completed Allerheiligen Kapelle, and with the new 
basilica of St. Bonifacius, by Ziebland, both of which are in the most 
gorgeous Byzantine style, the latter divided into a nave with two 
aisles on each side of it, by sixty-four columns, and an open timber- 
work roof richly adorned with carving, gilding, and colours, to accord 
with the embellishment of all the rest, when the walls, like those 
of the Allerheiligen, shall come to be covered with frescos upon a 
gold ground. How, not these two edifices alone, but so many others 
of such elaborate pomp and richness, so truly * mürchenhaft schön,” 
should succeed each other as they liave done, is truly astonishing. 
it is so mysterious, that we might be excused for fancying the Kunst- 
liebend sovereign has discovered either Solomon’s ring or Aladdin's 
lamp. Yet, perhaps]the secret, after all, may be explained by the 


proverb, * where there's a will there's a way." Had George IV. 
realy possessed the taste and love of art so liberally ascribed to 
him by his flatterers, his privy purse would surely have been a 
match for that of Ludwig; but he, poor man, had other and more 
expensive tastes, and his chief title to fame is that bestowed upon 
him by Caréme, who assures us that among the very few real 
proficients in gastronomy in his time were the Emperor Alexander, 
George IV, and the Marquis de Cussy. How Ludwig dines, or whe- 
ther he has to provide a coutert every day for his Lord Melbourne, we 
have not heard, and still less do we care. 

All this may not be flattering to our national pride ; still it ought to 

open our eyes a little, and make us ask ourselves the question where- 
fore it should be so, and more especially whether it is always to con- 
tinue so. The opportunities we have already, from time to time, 
flung away, cannot now be recalled; yet that is no reason why we 
shonld despair, on the contrary, a very great reason indeed wherefore 
we should begin to exert ourselves, and put forth all our energies in 
art. If not, we must be content with admiring ourselves, and be 
laughed at by the rest of Europe—at all events, sneered at by little 
Bavaria. 
: An unusually full account of the public buildings at Munich, has 
just appeared in the Penny Cyclopedia, illustrated with a situations 
plan of the palace and surrounding edifices, as also with a plan of the 
upper floor of the Pinacotheca. By way of specimen of that article, 
which we need hardly recommend further than by so quoting, to our 
readers, we extract what is said of one work now in progress, and also 
copy the architectural table at the end. 

“The new basilica of St. Bonifacius, now in progress, promises, 
when completed—which it is expected to be in 1842—to surpass every 
other religious edifice in the city, hardly excepting the Allerheiligen 
Kapelle itself. Like that building, it is in the Byzantine or Lombard 
taste, both as to architecture and decoration, but is upon a much more 
extensive scale, being 250 feet long and 120 feet wide; and is divided 
within into a nave and two aisles on eacli side of it, by sixty-four 
marble columns of a greenish tint, disposed in four rows. Of the 
middle aisle, or nave, the width is 51 feet and the height 70; of the 
four others, the width 15 feet and the heighth 40 feet. The pave- 
ment is of marble mosaic, and the roof of open timber work, the beams 
of which are not only carved, but richly decorated witli painting and 
gilding, and the ceiling between them azure, with gold stars. The 
walls of the outer side aisles are stuccoed with scagliola, in imitation 
of different coloured marbles, but those of the other parts of the build- 
ing will be painted in fresco by Hess, with subjects from the history 
of St. Bonifacius. In the rear of this magnificent church (the front of 
which, towards the Karls-strasse, has a portico of eight Corinthian 
columns with three bronze doors) will be another building attached to 
it, intended as a theological seminary, directly facing the Glyptotheca, 
to which it will form a corresponding piecc of architecture, on the 
south side of the Königs Platz.” 

* On comparing a map of London with that of Munich, the latter, 
though so very much smaller a city, strikes the eye by the number of 
public buildings and the great space which they occupy. The plan 
of Munich, published in the series of maps by the Society for the Dif- 
fusion of Useful Knowledge, will be useful to those who take any in- 
terest in the present article. This plan does not however show the 
situation of all the buildings here mentioned, not any of those beyond 
the Kriegs Ministerium in the Ludwigs Strasse, nor the Basilica of St. 
Bonifacius, being then erected. But two very conspicuous features 
in it suggest the propriety*of mentioning tle spacious new Friedhof, 
or public cemetery, and the beautiful park near the north-east angle 
of the Hofgarten and Picture Gallery, called the English Garden. The 
latter is laid out with plantations, intersected by streams of water, and 
embellished with statues and various ornamental bujldiugs, the most 
remarkable of which is the circular monopteros of twelve Ionic 
colnmns, erected in 1833, as a monumental temple in honour of the 
elector Karl Theodore, the founder of the garden; nor is it so re- 
markable on account of its design, as for exhibiting the first modern 
applieation of Greek architectural polychromy, the capitals of the 
columns and the mouldings of the entablature being enriched with 
various colours painted in encaustic. The other spot, the Père la 
Chaise of Munich, has, at its southern extremity, an extensive range 
of building consisting of a chapel and range of arcades, disposed in 
the form of a crescent about 550 feet in diameter." 

“The following architectural synopsis, on the plan of that accom- 

anying the article London, will serve as a genefal recapitulation, aud 
hi itate reference with respect to tlie architects and the dates of the 
buildings, as far as it bas been possible to ascertain the latter correctly.” 


N.B. ‘Ihe measurements are reduced to English feet. 
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Frauenkirche 1468-94 | Jorg Gankoffen 


ARCHITECTURAL PROCEEDINGS IN THE PROVINCES. 
By Mr. G. GopwiN, JUN, F.R.S, &c. 


Sir—I gladly comply with your request to be furnished with 
Some slight outline of the works in progress, or recently completed, 
which have passed under my notice dünne a late tour of some of our 
provincial towns; firstly, because I believe it will tend to show that a 
taste for architectural productions is increasing, although perhaps 
slowly, a fact which cannot be uninteresting to your readers generally ; 
and secondly, because I think all such notices are likely to be ser- 
viceable in a wide degree, by leading attention to our art, and stimu- 
lating to activity its professors. The remarks are necessarily short— 
the towns spoken of are few, nevertheless, if from the foot we may 
judge the statue, they will serve as tolerably satisfactory data. 

I muy pem that a very excellent spirit seems every where P: 
pome anges of stralght brick boxes witli holes cut out of them for 

ight and air, and dignifled with the name of houses, no longer prevail. 

if a farm labourer's residence be erected, the gables are adorned with 
ornamental barge-boards, and the chimniés are carried up in such a 
form as to give to the building something like architectural character. 
The inhabitants of the larger towns are beginning to migrate to the 
suburbs, leaving the former wliolly as places of commerce, and for them, 
in consequence, small villa residences are arising in all directions. 
These in many cases are excellent in design,—indeed it is said they 
will not let if they be not at all events more ornamental than tlie houses 
of business within the towns, a circumstance easily understood, and 
which will necessarily induce the bestowal of thought on the subject, 
and an ultimate improvement. 

In the neighbourhood of MANCHESTER for example, at Broughton 
Hill, and at Cheetham, there are several very elegant residences built 
from the designs of Messrs. Young and Westall, Mr. Aley, and Mr. 
Atkinson: these are chiefly in the Italiun style, and show much taste 
and skill. Mr. Atkinson lias nearly completed a very pleasing church 
at Cheetham, named St. Luke’s. Ít is in the style of the perpendicular 
period of pointed architecture, and presents some details of more than 
ordinary excellence. The tower and spire, wholly of stone as is the 
rest of the exterior, are particularly worthy of notice, although they 
would have been better if the richly crocketted spire had been more 
jofty,—that it was not so, however, proceeded probably less from the 
architect’s will than from circumstances beyond his controul, A range 
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Gothic, two west towers 886 feet high-—886 by 115 feet. 


St. Michael's - 0. .  . | 1588-95 | Wolfgang Miller 
St.Caietan . . . . ] 1670 Agost. Barella Facade, erected 1767, by Couvilliers; Doric and Ionic. 
rinity Church e 5. 0 o. | 1704-14 cw de Rotunda, dome on 18 Corinthian columns. 
General Hospital .  . . . | 1813 Fischer 
Glyptotheea . . . .. .  . f 1816-30 | Klenze Grecian, Octastyle, Tonic porticu. 
Reitbahn, Riding-house . . | 1822 MALONE Italian, 300 by 80 feet. 
Isar Bridge m ; . | 1823-28 | Probst & Klenze | Five arches, length 286 feet. 
Theatre . . . . a . { 3824-5 | Fischer Hexastyle, Corinthian portico. 
Kriegs Ministerium, or War Office . | 1824 Klenze Florentine style. 
deon . . ©. o. | 1826 Klenze Italian style. 
Pinacotheca  , : x E . 1896 Do. Italian, nortli and south façades 494 feet, 
Syn s s : . | 1826 Metivier 
. 0. o. | 1826-87 Romanesque or Byzantine style, 145 by 108 feet and 84 high. 


h 


Italian, round-arch style. 


Protestant Church . . . | 1827-33 Oval plan, 143 by 57 feet. 

Künigsbau uel ue we $8 ] 1927 Florentine style, façade 406 feet. 

Festbau . : " A 7 ` giu Façade nearly 800 feet long, in the Palladian style, 
Prince Maximilian's Palace . . | 1828 Florentine style. 

Leuchtenberg Palace ors te DNE" Italian style. 

Obelisk . ? x F , š 1828-33 Bronze, 95 feet high. 

Ludwig's Kirche . ; * . | 1829 Byzantine style, towers 209 feet high. 

Pfarr-kirche, St. Maria Hilf . . | 1831 Oblmiiller Gothic, nave and side aisles. 

New Public Library and Archive . | 1832 Gértner Facade 494 feet, Florentine style. 

The Reichenbacher Bridge . . | 1832 "NE EE Timber bridge, 675 feet long. 

Blind Institute 20. 5. o. | 1832 Girtner Florentine style, façade 214 feet. 

Isar Thor or Gate . 0. > | 1888 Do. Gothic or Old German style, three towers. 
Polychrome Temple v a 1833 Klenze Circular monopteros, Grecian Jonic. 

St. Bonifacius . . . .  . | 1883 Ziebland Byzantine, nave and two aisles on each side. 

Post Office è : . A é 1834 Klenze Florentine style, façade 290 feet long, 66 feet high. 
Georgianum . , . . | 1835 Gärtner 

Equestrian Statue of Maximilian I. . © > | Thorwaldsen 

Damenstiftsgebiiude ay eh 4 ou MES Giirtner Florentine style, facade 430 feet. 

Monument of Maximilian-Joseph I. . | 1835 Klenze & Rauch | Colossal sitting figure; entire height of the monument, 


| 


of detached, or rather perforated buttresses on each side of the building 
produces a good effect of light and shade. The interior is evidently 
the result of careful study and has many points of novelty, so far as 
regards modem churches. The east end is tastefully adorned with 
canopied niches and panelled work in plaster; and the centre of each 
compartinent of the ci ont has a small canopied niche and figure 
also in plaster. Perhaps the least effective part of the church is the 
roof, the timbers and ribs of which are somewhat too small. The 
reading desk consists simply of a carved eagle ona stand, in the old 
cathedral fashion, with a lai e Gothic chair for the minister; while 
the pulpit has around its pedestal sculptured figures and is otherwise 
decorated, shewing that Mr. Atkinson had a power of expenditure vot 
often permitted to architects in these days of mistaken economy. The 
whole cost nevertheless is said to have been hardly 10,0007. 

In tlie town several works are in progress. The Athenmum built 
under the direction of Mr. Barry is nearly completed, and an Unitarian 
chapel by the same architect, in Upper Brook-street, is quite so. This 
latter editice I did not see: econ tig to an informant however, it is 
in the early pointed style of architecture, and quite worthy of Mr. 
Barry's reputation.* ‘In Mosely-street a large and lofty pile of buildings 
is going on which id to presenta striking elevation. It isin 
two stories, and although intended only for warehousing goods, ex- 
hibits ranges of three-quarter columns at both extremities, and pilasters 
in the intermediate space, bearing continued entablatnres. These 
buildings have a peculiarity which I have not elsewhere observed. 
The walls of the basement story are cased externally with cast-iron 
plates, with what particular intention however, did not appear to me 
quite clear on a hasty inspection. 

You will be glad to learn that the Architectural Society at Man- 
chester are pursuing steadily their useful course. Whether the great 
improvement in matters of taste apparent in Manchester, is actually 
the result of their operations or not, one may not venture to say, bu! 
certain it is, they canuot fail to do much good by awakening public 
attention to the importance and agreeableness of architecture us a fne 
art, and assisting to develope the talents of the younger members of 
the profession. That they are assisting in this latter purpose is per- 
haps apparent in the fact that Mr. Edward Hall, to whom a medal of 


which is of bronze, 36 feet. 


* A notice of this Church is given in the October Number of our Journal. 
—Epiror. 
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the Royal Institute of Architects was justly awarded during the last 
session, is one of their body. The promptitude and boldness with 
which the Society came forward on the subject of public competitlons 
both -i the case of St. George's Hall, Liverpool, and the Royal Ex- 
change in London, seem to me to reflect upon them very great credit, 
and to entitle them to the good will of the profession at large. One 
bar to their advancement, it may be noticed, is the cost of house-rent, 
which swallows up nearly the whole of their annual income,—a bar 
unfortunately not confined to this Society alone, but which acts almost 
as poverty to lessen the usefulness of the Institute, and of the 
Architectural Society of London, indeed of every literary and scientific 
body not aided in this respect by government. Surel 
might be done to diminish this evil in the metropolis? If government 
cannot, or will not assist in the object, several societies might by coali- 
tion erect one suitable building of sufficient size for their purposes, 
using altcrnafely such portions of it, as are not generally required by 
each society oftener than once in the week. ith regard to the In- 
stitute and the Architectural Society, it is to be hoped that a long 
time will not elapse before they merge into one powerfully effective 
body, as the whole cost of one etabli iment, or nearly so, would then 
be available for the advancement of architecture, —either by the pro- 
secution of experiments, the publication of designs and proceedin 
or the foundation of a maintenance for a travelling student. This 
however is slightly beyond our present purpose. 

At BinMINGHAM many projects are in agitation; several additional 
churches are to be built, (but mostly of very small cost,) as well as 
new Assize Courts, and other edifices for public business. Bishop 
Ryder's church, built by Messrs, Rickman and Hussey, was conse- 
crated in December last. It is constructed of red brick, (the dominant 
material in Birmingham,) and stone, and the architects have cleverly 
adapted these materials to their purpose, by employing the late Tudor 
style, or that which immediately preceded the entire abasement of 

inted architecture by Italian intermixture. The tower has at fhe 
sides of it four turrets surmounted by small cupolas similar to some at 
Hampton Court Palace, which building is an example of the style 
adopted. Adjoining to the church is a “ King Edward's Free-school,” 
built by the same architects. There is a small Gothic church without 
mucli pretension, recently built at FARM E and near it Horticul- 
tural Gardens with greenhouses and lodges have been formed. On 
the opposite side of the town is Trinity church, a small stone edifice 
of the perpendicular period, erected several years ago, but of which I 
do not remember to have seen any account. The interior is bare, but 
the exterior is pleasing. Its principal feature isa lofty recessed porch 
at the west end, and its chief defect the smallness of the mullions in 
the openings for light, which being besides of wood, painted, give a 
mean appearance to the whole of the windows. This over-slightness 
in the details (as all must have observed), is no uncommon fault iu 
modem Gothic buildings. We do not pay the same attention to the 
geometrical proportions and relationships of the parts in a building, as 
was paid by the architects of the middle ages,—in fact we know no- 
thing about them, being contented to copy examples and apply them 
according to our own fancy without inquiring on what principles they 
were originally produced. A close investigation of some of the best 
specimens of middle-age architecture seems to lead to the belief that 
a system of arrangement was pursued in the apportionment of the 
varlous parts, of which we have at present no certaiu knowledge. 
Wonderful fellows were those free-masons of old! Inscrutable, un- 
tiring. Even yet not fully understood. 

"The pulpit and reading-desk in the church above mentioned, are 
placed close against the east wall of the building, the communion table 
standing between them. 

Several chimnies for engine houses have been erected lately in tlie 
suburbs of extraordinary lieight, in order to prevent an ill effect which 
otherwise is caused to the adjoining land by the fumes of certain mu- 
terials, Sume of them are fine pieces of construction. Near DUDLEY 
many were observed to be injured by recent violent storms. "Those 
of square form had apparently suffered much more than tliose which 
are circular on plan. J cannot leave Birmingham and Manchester 
without remarking on the great improvement in design apparent there 
in various pieces of ordinary irun-work and common fittings; the most 
recently constructed street lamp-irons for example display foliage of 
elegant form, and in many cases the frame-work of machinery is seen 
to treated in a very architectural and beautiful manner. In the 
'T'own Hall at Birmingham some branches for lights, which have been 
lately fixed to the side walls, are exceedingly elegant indesign. Every 
fine form disseminated in this way may be regarded as a good seed 
sown, and tends however slightly, to aid in the general improvement 
of the public taste now beginning to be observable. 

At WORCESTER little seems to be doing at this moment. The 


something 


County Courts (with an Ionic hexastyle portico) by Mr. Day; a build- 
ing for the Natural History Society, executed from the designs of 
Messrs. Phidian and Newy, at a cost of about 50004, and a New 
Mechanics’ Institution by ir. Harvey Eginton, are among the most 
recent erectlons. 

The Cathedral built, if I noted rightly, of a red sandstone, (leas; 
trustworthy of stones,) is fast decaying, and workmen are constantly 
engaged in the task of restoration under the guidance of Mr. Eginton. 
The stone at this moment employed inthe restoration, comes it is 
said, from Lord Mount Morris's estate of Arley, in Wales. For this 
nobleman, I may mention en sani, Messrs, Varden, architects of 
Worcester, are about to rebuild Arley Castle. It is intended to make 
it a castellated edifice with moat and barbican, forming an important 
pile of building. Part of it is to be begun immediately. 

A great many new buildings for Banking Companies have been re- 
cently constructed in various parts of the country, and have afforded 
opportunities for the exhibition of the skill of local architects. Two 
have been erected at GLOUCESTER; one in Westgate-street by Mr. 
Fulljames, and the other in Eastgate-street by Mr. Dauk; tlie former 
presents columns and entablature on a basement, and is somewhat 
ornate ; the other is an unpretending but pleasing Italian building with 
large projecting cornice and consoles. In the neighbourhood of the 
Spa, and p-room at Gloucester, many new private residences have 
lately arisen witli pretensions to architectural character, as well as a 
small church by Mr. Rickman, and a free-school by Mr. Dauk. This 
latter gentleman has also recently built some bonding warehouses on 
Baker's Quay, which exhibit under rather difficult circumstances much 
skill in construction. Their cost was about 60004. The exterior of 
the Cathedral here, with the exception of the centre tower, (which 
with its perforated turrets at the angles, is one of the most elegant in 
En and is fast decaying. Active steps are unquestionably needed 
in the organization of some comprehensive scheme for the repair and 
maintenance of our ancient buildings. Why should we be behind 
hand in this matter? Are our neighbours the French always to take 
the lead? : 

At Bnisror and CLIFTON, where there are many talented local pro- 
fessors, architecture is making very satisfactory strides forwards. Two 
of the most considerable and excellent of the new erections are, the 
Red-Maids’ School by Mr. Dyer, and the Asylum for the Blind by Mr. 
Rickman. These buildings adjoin euch other, are designed in the 

ointed style of architecture, (one is a little luter than the other), and 
orm a beautiful termination to Park-street. They are wholly of stone 
externally, partly from Bath and partly from Hanham, a place about 
five miles distant. The Red Maids’ School, I was informed, cost about 
18,0U0/., the Asylum about 20,000/., including a chapel, tlie interior 
of which is very charming. The high pitched roofs of the Red Maids’ 
School are constructed of two queen-posts and collar-beam, and are 
rendered available as dormitories from one end of tlie building to the 
other,—the collar-beam, 6 feet 3 inches from the top of the tie-beam, 
which latter is the level of the floor, appearing iu the apartments and 
dividing them, as if it were, into bays. 

Near to these last-mentioned buildings a ON large Roman Catholic 
Chapel, wholly of stone, is in progress, beautifully situated on elevated 
ground. The front or west-end displays an hexastyle portico of large 
proportions, and the sides, a range of three-quarter columns, with at 
the east-end two projections, north and south. Mr. Goodridge of Bath 
is the architect, I believe, In this same neighbourhood Mr. Dyer has 
commenced a building, with large Corinthian portico, for the Conser- 
vative Club, and which promises to be of good appearance. At 
Grenville Place a Wesleyan Chapel in the early pointed style has just 
now been completed, from the able cone of Mr. Foster. It is con- 
structed of the dark Hanham stone with Bath stone for the dressings ; 
will accommodate 900 persons, and has schools beneath. The cost of 
the whole was 8000/, The same architect is about to erect a church 
on the Marquis of Bute’s estate at Cardiff, under her Majesty's Com- 
missioners. It will be built (of stone dug on the spot,) in the Anglo- 
Norman style, to seat 2000 persons. The cost is not to exceed 6000/., 
of which 80004. is to be given by the Marquis himself. It appena that 
87 desi were submittod in competition for this church, and that, 
although Mr. Foster's drawings were selected for execution, they did 
not in some one circumstance aceord with the printed directions given 
to architects, The chief premium was in consequence awarded to 
Mr. Wyatt, fora design sent by him, and in proper accordance with 
the instructions. 

In the Cathedral at Bristol, which it may be stated, has been sadly 
injured by party-colourings and barbarous interpolations, is a clever 
Gothic monumeut, erected to Bishop Butler in 1984 by subscription. 
Mr. S. F. Fripp, arcliltect, was the designer of it; and he or one of 
his name, has also superintended a very pleasing monument in the 
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church of St. Mary Redcliffe, to Dr. Nathaniel Bridges. This latter 
was pet up by subscription in 1835. 

Chatterton's monument for which a design was obtained by compe- 
tition some time ago, is not yet erected. It will stand outside St. 
Mary's Church, near the north porch, the scene of the extraordinary, 
but, mis-spent labours of that child of song and sorrow. The church 
of St. Mary Redcliffe, that 


H ————-—— Maystrie of a human hand, 
The pride of Brystowe and the Westerne lande ;” 


a most excellent specimen of the architecture of the 15th century,—is 
moly marred as was formerly the case with most of our old buildings, 
by the introduction of an organ screen of pseudo-classic design, con- 
structed at a period when pointed architecture was not understood, 
and therefore not properly appreciated. The present excellent 
churchwarden Mr. William Ringer, who has fortunately a correct 
taste in these matters, has proposed a plan for casing this eye-sore in 
strict accordance with the style of the church; and [ mention it here, 
although perhaps not exactly connected with the object of the present 
letter, with the hope that by drawing attention to the circumstance on 
the part of other of the influential inhabitants of Bristol, it may assist 
his praiseworthy purpose. 

Among various matters in progress at Bristol, is a large Chapel for 
the followers of Irving. It presents a well proportioned portico of 
six columns, (from the Choragic monument of Lysicrates,) on a lofty 
stylobate. It is constructed of stone from the designs of Mr. Pope, 
but offers nothing beyond the portico calling for remark, the flank 
walls and the interior being perfectly plain. An enormous hotel, 
called the Great Western, has been lately built by the same architect: 
having among other embellishments a range of 12 lofty Ionic columns. 

The proposed Suspension Bridge over the Avon at Clifton is in a 
state of progress, the pier to receive the suspending chains on the 
Clifton side, is nearly completed, and of that on the opposite rock 
where much more preparation was necessary, the foundation is brought 
up nearly to the level of the intended roadway. If happily completed, 
and there is no reason to apprehend otherwise, it will bin one of the 
most noble monuments in England of modern skill, and will add leaves 
even to the laurels of Brunel. 

At the risk of telling an oft-told tale, I cannot avoid referri to the 
charmi little cottages at Bristol, known as Blaise Hamlet, Henbury, 
intended for charitable purposes. They were built as long ago as 1811, 
by the late Mr. Nash, and are so remarkable for picturesque beauty 
that no architect should visit Bristol without seeing them. They are 
ten in number, constructed of stone with tiled and thatched roofs, and 
are enclosed so as to be quite cut off from the neighbourhood except- 
ing through a lodge. If one wished to play at Arcadia, this is certainly 
a spot that miglit be selected as the scene. 

At Batu, where several important edifices are in progress, such as 
* Queen's College," by Mr. Wilson, and a Scientific Institution, 1 ob- 
served nothing more (through want of time) than that the workson the 
Great Western Railway are proceeding with rapidity. The pointed 
style of architecture seems to have been adopted at tliis portion of the 
line in designing tlie bridges and buildings. 

The Church of St. Nicholas at Bath, built a few years by Mr. 
Manners, is certainly a very successful modern Gothic building. The 
2d is especially admirable, and all the details are bold and good. 

he style is the early pointed, the Temple Church, London, being the 
model in respect of the parts. Mr. Manners in his restorations 
at the Abbey Church, where he was engaged two or three years ago, 
used with success a colouring matter to render the new parts similar 
in appearance to the old, —an example which in many cases might be 
advantageously followed. 

There is a new Market-house at WELLS, built as I was told, about 
two years since by Mr. Carver of Taunton. At the Cathedral, repairs 
are being made to the wood and lead work of the roof over the choir, 
under the direction of Mr. Wainwright of Shepton Mallet. The stone 
work of the exterior Eu requires attention. 

SALISBURY Cathe is er repair in part. The magnificent 
spire, known to be considerably out of upright, was plombed a few 
weeks ago, and found to be remaining stationary. Within-side the 
Cathedral is a clever canopied altar-tomb, recently designed and ex- 
ecuted in memory of the Kev. Thomas Burgess, D.D., Lord Bishop of 
the diocese, by Mr. Osmond, a sculptor of Salisbury, who has paid 
much attention successfully to Gothic architecture. 

In concluding these surface remarks it may be well to observe, 
although perhaps almost supererogatory, that it is not to be imagined 
because nothing is here said of bad taste, lack of invention, or errors 
in construction, and no real objections are taken to any of the various 
buildings mentioned, that none of these things are to be observed, or 


if observable, were quite out of the sight of the writer. Briefly to 
tell the truth, he went out not to look for defects, but for appearances 
of progress, and has been content succinctly to notice what appeared 
to him to be such,—welcoming the much, without complaining at the 
moment that it was not more. 
I am, Sir, yours, 
Gerorce GopwiN, Joy. 
Brompton, October 2, 1839. 


BRITISH MUSEUM.—No. III.—ETRUSCAN SCULPTURES. 


(From The Times.) 


AMONG the votes of Parliament relating to the British Museum in 
the present year, is one for 6,570/., part of which has been expended 
in the purchase of a collection of Etruscan monumental sculptures 
found by Signor D’Anastaci, in Tuscany, the ancient Etruria. They 
are at present placed in the grand central and in the Phigalian saloon, 
and are well worthy of attention, as they enable us more distinctly to 
trace, by being placed in conjunction wit others within that edifice, 
step by step, the improvements in the art of sculpture, which perhaps 
having had its origin in China, appears gradually, in proceedi 
towards the west, to have been improving in its march, till it attaine 
the zenith of its perfection in the classic climes of Greece and Italy. 
The origin of the people to whom these early works of humanity are 
e has been matter of question among both the ancients and 
moderns; it is doubtful whether they were Pelasgians from Greece, 
or Lydians from Asia, or a race indigenous to Italy. Herodotus says 
they came from Lydia, oppressed by an exuberance of population, and 
were called Tyrennians, from Atys, their leader; Cicero, Strabo, and 
Plutarch assert the same; Count de Caylus ine them an Egyptian 
origin, and Dempster and Bochart suppose that the original nucleus 
was increased in numbers by emigrations of Pelasgic colonies from 
Thessaly and Arcadia; Maffai and Monboddo hold the same opinion: 
Humboldt thinks they were a connecting link between the Iberian and 
Celtic race, and later authors have attributed their origin entirely to 
the latter. The language which they spoke, it is certain, was dife- 
rent from that of any of the nations mentioned. It has been attempted 
to explain the inscriptions on these tombs by the aid of the Greek, 
the Latin, and the Hebrew, but it has failed; and lately by the Celtic; 
how far that has succeeded is doubtful. Niebur asserts that their 
language had no affinity with any known form of speech, and that this 
is true is proved by its continuing to be spoken for many centuries 
after their subjection by the Romans; and it may be gathered from 
Lucretius that books continued to be read and written in it, and Aulus 
Gellius says it was familiar in the Augustan age. Their literature 
presents the singular phenomenon of an alphabet almost entirely de- 
ciphered, and a language unintelligible; we think that whatever 
attempt may be made to undgrstand it, will fail without the discovery 
of bilingual inscriptions, as are on the Rosetta stone; the attempts 
that have been made without such help to read the inscriptions of 
Persepolis and the arrow-headed language of the bricks of Babyloo 
have been entirely unsuccessful. 

The Etruscans, in their most poms eriod, inhabited Etruris 
Proper and the countries about the Po; the Rheetian and other Alpine 
tribes were of the same origin as those who occupied the territory of 
Venetia before the building of Petavivum. Niebur, in his history of 
Rome, says, the name “Tuscan” and “Etruscan” was foreign t 
them, as also that of Tyrennian, and that they called tbemselres 
Rosillani. Till the introduction of Christianity they continued to 
instruct the Roman youth in the science of divination, and haruspicts 
of Rome were of their race. The works of their hands still remain 
the astonishment of posterity; the walls of their cities were formed 
of Cyclopean masonry, and perhaps the largest stone ever hewn by 
human labour is the lintel of the bcn d ege a 

The artists of antiquity availed themselves of eve capabie 
of modelling, carving, or renis and accordingly several of the rn 
can monuments now placed in the Museum are made of clay baked: 
sometimes different materials were intermixed in the composition for 
the drapery or ornaments, which was called polychromic sculptut, 
and those composed of a variety of marbles, plytki- In the Nea- 

litan Museum are some statues of the same material as those foun! 
in the tombs, the size of life. Whence the Etruscans derived te 
origin of their sculpture, (and that they had all sorts, Dempster, Gori, 

the Academy of Cortona have proved, Pliny also mentioning + 
statue at Bolsena of 50 feet in height), is difficult to determine: ! 
greater pet have but little allusion to Grecian story, and their styk 
is entirely different. Strabo has a in which he notices th 
resemblance between the works of the Egyptians and the Etruscas 9 
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Tyrrhenians; but that is no reason to ir pi that there was any 
communication of first principles between the two people. Lanzi says 
a distinction must be made between the Etruscan style and the work 
of Etruscan artists; the style was peculiar, and in use till a late period; 
it was called “ Tuscanicus?' by the Latins, and all works in the manner 
of that school “Opera Tuscanica;" many of the subjects in the 
Etruscan seulpture seem to have been executed when there was no 
art in Greece, although the above author has endeavoured to prove 
that they were copied from Grecian models, and there is a celebrated 
gem iu existence in the imperial collection at Vienna, which repre- 
sents the seven chiefs who conducted the expedition against Thebes, 
a remarkable circumstance in Grecian story, a representation of which 
equally early is not found among the Greeks themselves. The si 

of Etruscan art are, in some of the specimens, the forms undefined— 
the hair and drapery arranged with studied regularity and stiffness, 
and an attempt at effect in the execution. It may be remarked in the 
figures of these tombs, that there is an overcharged and forward ac- 
tion of parts; the fingers are uplifted, the legs and arms are placed in 
affected positions; there is nothing of that repose so visible in the 
Egy ptian figures, nor the boldness of the Ægina marbles, but in all 
the class an absence of expression, grace, and character. It is singular, 
that when the art improved in Greece, they still kept the same de- 
fects; Winckleman is of opinion, that the hierarchy, who were gover- 
nors as well as priests, were against improvement and innovation, and 
followed only the ancient models, as was the custom of the Egyptians, 
whose school remained the same from the days of Pharaoh to the 
Roman era. That the Etruscans had practice to improve them, is 
evident from the quantity of their works that have reached our times. 
Pliny says, that on its final reduction as a Roman province, 280 years 
before the Christian era, as many as 2,000 statues were taken from 
Volsinium alone. There is one observation, however, to be made on 
the style of the Etruscan sculptures—that, however deficient they may 
be in beauty, in their proportions they are just; they neither offend 
the eye by their extraordinary leanness, nor, as in the Chinese, by 
their excessive obesity; the same exactness is found in the propor- 
tions of the small, as in the larger foren, which is not the case in 
those of Selenuntum or Ægina, or always of Greece and Italy; that 
they possessed a decided taste for the arts, it is only necessary to 
observe the differences that are made in the improvement of their 
designs, and the means they found in that early age of rendering the 
most stubborn materials subservient to their use. 

Amour propre is born with man. In regarding the sculptures of the 
different nations of antiquity, the philosopher may amuse himself in 
contemplating its effects. The exclusive conceit of China conceives 
that the origin of sculpture is the finality of its perfection, and boasts 
that within the bounds of the celestial empire it has neither retro- 
graded nor advanced in a period of 3,000 years; the faithful disciple 
of Bramah regards with p admiration the hideous proportions of 
liis seven-armed statue, and thinks it cannot be surpassed ; the Egy 
tian, confident in the excellence of his original conceptions, and in ibe 
immensity of their execution, copied no one, and sought not to im- 

rove; le thought his works would last to eternity ; the subtle Greek 

attered himself he could with impunity rob the Egyptian; he counted 
on his contempt, or his indolence, and he supposed his robbery of 
imitation would not be discovered, notwithstanding the coarseness of 
the veil he threw over it, and he destroyed his earlier works to con- 
ceal his ignorance, which accounts why so few of the earlier Grecian 
statues have been found, Pausanias only mentioning a few, supersti- 
tiously preserved as early gods. The Romans were equally ungrate- 
ful, but they dared not act the same with the Greeks, whose wit would 
lave exposed the theft. The Etruscans, if they imitated the Egyp- 
tians, as was the opinion of M. Buonarotti, made no attempt to conceal 
it, yet much of the style of their painting and sculpture is original; it 
is true it never reached perfection, nor can the date of any particular 
monument be given, because no history of the nation remains. The 
tomb of Porsenna, as is said by Strabo, may have owed its origin to 
Egyptian commerce, but the variety displayed in all their earlier 
monuments, is a proof of genius in the people which, had not conquest 
and tlie sacerdotal nature of their government prevented, might have 
been found, in its ultimate development, to have equalled that of any 
nation of antiquity. 

The tombs whence these figures and monuments were brought were 
in A pieds excavated in the rock, and in a line of road immediately 
leading to a city, as was the custom of all the ancients, and the out- 
side, where it would admit being adorned, adorned with sculptured 
ornaments; they were of that kind called Tapàos, and not like the 
Celtic tumulus or mound; in some of them it was the custom for the 
priests to practise the art of divination. The interior of the cham- 
bers were so formed, that the ceilings were made to represent beams 


of wood, and the walls of those belonging to families or individuals of 


distinction were entirely covered with paintings ; these were divided 
into compartments, and the subjects represented were rarely of a 
sombre or funereal description; in many of them groups of res 
are represented as dancing with female musicians playing on flutes. 
The dress of the men is commonly a cloak, thrown over the arms and 
shoulders, without sandals or any other airport the women have 
light tunics and mantles floating in the air, both of which are bordered; 
al i. e are crowned with myrtle; the men wear a necklace of 
blue s, and in the back-ground of the picture is generally seen a 
table covered with painted vases, which contain the wine destined 
for these votaries of Bacchus; in others there are representations of 
chariot races; a number of cars, with three horses to each, appear 
ready to start, and only wait because the steeds of all are not pre ared. 
In some wrestling matches are depicted, over which a figure on horse- 
back presides armed with a lance. It is evident that the subjects on 
the walls of these tombs are a true representation of the lunereal 
ceremonies of the Etruscans, and that they contemplated death but as 
agate through which mortality must pass to obtain a perpetual en- 
joyment. The chests when opened were frequently found to contain, 
eside the bones of the deceased, many favourite articles appertaining 
to their lives, such as female ornaments of gold, parts of the armour 
of a warrior, besides mirrors, cestusis, dice, table utensils, and pieces 
of money of ancient fabric, as also vases of glass and terra cotta, some 
beautifully painted, with many otlier articles possessed in life. The 
chest on the right hand from the entrance of the grand saloon of the 
Museum, was Bund in a chamber excavated in the rock on the road 
from Tuscanella to Cometo, the ancient Tarquinia. The bas-relief in 
front represents the head of Medusa, having on each side a dolphin. 
A figure of a boy, probably the son of the deceased, stands beside; he 
is aked, excepting a sash around the loins; the cover is the recum- 
bent effigy of an aged matron. On the cover of the adjoining one is 
sculptured the statue of a priest of Bacchus, which is shown by the 
prefericulum he holds in his hand, and the ivy chaplet round his tem- 
ples, as also by the sacred utensils hanging from the wall on his side; 
the chest belonging to it presents in front a combat of three warriors, 
scarcely blocked out; within it were the remains of the body and 
some other articles. The next chest has a male figure on the top, and 
an inscription, probably bearing the name of the departed, engraved 
on the upper cornice of the principal side; the bas-relief on this re- 
resents two marine monsters opposite eacli other, and between them 
is a disc intended for a Gorgon; the marine figures are finished, but 
the other is only sketched out. This is strange, but probe can be 
accounted for, that it was the custom to prepare the receptacle during 
life, and, not being completed, it was thought sacrilegious to touch it 
after death; round the neck of this e 1s a circular ornament, sur- 
rounded with a riband in spirals which it is difficult more accurately 
to define; it has also a ring in the hand, which it was also the custom 
for women to hold. There is an inscription, which, aecording to the 
theory of Lanzi, may be translated, “ Vibius Sithicus or Sextus Vel- 
thurius. Medosie natus Tanaquilis filie, vixit annos quinquaginta." 
The next cover represents a warrior, as may be udged from the bas- 
relief of a military car, guided by himself; behind is a genius with 
expanded wings, followed by three figures bearing palms in procession, 
a fourth who has in his arms an instrument resembling the croeked 
Etruscan trumpet; there is a long inscription upon this coffin, the 
whole of which, according to the above antiquary, is unintelligible, 
excepting the name " Arsio Velio," and the age. The adjoining 
chest to this has a bas-relief of a bearded head, covered with the 
Phrygian bonnet, the point of which falls over the forehead; beside 
are two marine monsters mounted by boys, symbolical of the pansage 
of the soul over the ocean to the Elysian fields. The statue on the 
cover is that of a young female, which has evidently been painted 
red, as also the omaments of a golden colour, a practice which seems 
to have been general among the ancients; on the head is a diadem, 
and there can no doubt but the countenance is a portrait of the 
deceased, who must have been handsome ; the dress is in an unfinished 
state, as is the case with almost all the others. In the Phigalian saloon 
is a chest by far the most magnificent of the whole collection; it is of 
larger dimensions than any of the others, and is sculptured on all the 
sides, which is unusual, and would seem to prove that it was intended 
for some superior personage. At the head is represented a combat 
of gladiators in honour of the deceased; the bas-reliefs on the other 
sides of the monument display the barbarous sacrifice of human vic- 
tims, men, women, and children, who are hacked to death before the 
altar, amidst the despair of their relatives and friends; the whole is 
masterly executed, the grouping of the figures is excellent; the at- 
tempt at flight of some, and the useless resistance of others, are boldly 
delineated, and but that the finish is not equal, we think that this 
sculpture is not surpassed by any of the splendid specimens of Grecian 
art around ; this beautiful work has unfortunately been much injured, 
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and only a few letters remain of an inscription which probably con- 
tained the name of the deceased. "The next sarcophagus has no bas- 
relief of any kind, the cover is a figure of a priestess of Bacchus lying 
supinely on the chest; she is dressed in the pomp of her sacred call- 
ing, and ornaments of gold decorate her person. A fawn, sacred to 
this god, is lying beside her; in her right hand is a vase with handles, 
and a thyrsus in the left. The style of this figure varies from that of 
all the others. 

The next chest is of terra cotta; the statue which forms the lid of 
it represents a young female dressed as the old matron before de- 
scribed, but it is to be remarked of this figure the singular position of 
the legs; the left is bent under the-other, and is seen at the back of 
the statue; the whole is ue finished, except the face, which is 
more carefully formed. The adjoining one is also a sarcophagus of 
terra cotta, and has on it two gures of dolphins in relief; the cover 
is a young woman, whose head is encircled by a garland, reposing 
with the right hand under the neck, while the other is extended, on 
the little finger of which isa ring; the leg is in the same awkward 
position as the one before mentioned. 

The last we have to describe is a magnificent tomb, which bears in 
front two winged genii, sculptured; in the hand of one is a torch; 
the other bears military trappings, and in the centre are ornaments of 
leaves; at the sides are heads of animals, in various forms, and at the 
back are other genii and ornaments. The cover is of a cubical form, 
terminating at the cornice with tiles and artificial masks, surrounded 
with festoons; in the middle of the ridge of the roof are two serpents 
tied in a knot. At the extremities are sphynxes with expanded 
wings. The whole is sculptured in peperino stone, which is carefully 
covered over with a coating of lime stucco, and coloured in red, black, 
white, and green; on the front is an inscription, and the same is de- 
lipeated in colours on the lid. 


ST. KATHARINE’S DOCKS. 
Eneinger, TuoMas TeLrorp, C. E. 
SPECIFICATION OF ENTRANCE LOCK AND COFFER DAM. 


The lock which is to be enclosed from the river by a coffer dam durin 
the execution of the work, is to be placed on the situation shewn on t 
plan, and ils dimensions are to be aa fullows, (there are to be three 
pairs of gales.) 

The upper sides of the pointing cills for the lower or river and 
middle gates are to be 10 feet below low water mark of a spring tide, 
and the pointing cills for tbe upper gates are to be laid 6 feet below low 
water-mark of a spripg tide, the level of which is to be reckoned from 
Trinity datum, which tides is calculated to rise 18 feet from low to 
high water; the coping of the lock is to be 6 feet 6 inches above the 
level of high water, so that from the cills of the lower or middle gates 
to the top of the coping the depth will be 34 feet 6 inches, and the 
upper gates 30 feet G inches. The length between the lower and 
upper gates is to be 175 feet; the width of the lock is to be 45 feet 
at top, the platforms for the gates one foot lower tlian the tops of the 
pointing cills, and inverts for a caisson at each end of tlie gates are to 
be on the same level. 

The earth is to be excavated down to tle surface of the clay of a 
sufficient length and breadth to afford space for constructing the lock 
and its appendages, and for walls for an iron swivel bridge, and also 
for 5 feet in thickness of puddle at the back of all the wails, and the 
earth that is excavated to be removed by the contractor to some place 
to be found by him, excepting such portions as the resident engineer 
shall direct to be selected and preserved for puddle. All the space 
betweenthe before mentioned clay and the bottom of the lock, inverts, 
platforms, chamber walls, counterforts, capstan funnels, bridge walls, 
and every part of the brickwork and masonry to be carefully filled up 
with proper puddle or good clay, us shall be directed by the resident 
dh ep 

"he platforms for the gates’ recesses and river wings, are to have 
bearing piles of beech or elm timber, and driven as shewn on the plan 
to be in lengths of 12 feet, and to average 9 inches diameter in the 
middle, each pile is to be shod with a wrought iron shoe of not less 
than 10 lbs. weight,—they are also to lave a wrought iron circular 
hoop 3 inches broad and 1 inch thick fitted to their heads, to prevent 
them from reer se driving. A row of sheeting piles grooved 
and tongued must be driven under the pointing cilis to each platform, 
the timber for which is to be beech or elm in lengths of 12 feet and 9 
inches thick, they are to be shod with strong plate-iron shoes, and 
driven close to each other so as to be impervious to water. Similar 
rows of sheeting piles are to be driven indus each groove for a caisson, 


and also at the toe of each wing wall at each end of the lock, the latter 


are to be driven ina slanting direction to correspond with the batter 
of the walls as represented in the drawing, and are to be 9 inches 
thick by about 12 feet in length; the heads are to be cut off straight 
and at a proper level, and at the top of each row under the pointin 
cills and grooves for the caisson a waling of fir timber is to be place 
on each side 12 inches broad by 6 inches thick, these walings are to 
be secured to the piles by screwed bolts with nuts and plates, the iron 
for the bolts to be 1 inch diameter, and those for the slanting piles to 
be 14 inch, and the distance between each bolt is not to epi t a feet, 
the heads of the bearing piles, under each platform and pier are to be 
cut off at a level agreeably to the drawing, and upon them cills of &r 
timber 12 inches square are to be placed and securely spiked down tu 
the piles with one spike to each bearing pile, the spaces between 
these pile heads, and cills are to be solidly filled and well rammed with 
good tough clay and gravel, mixed in a proportion of $rd gravel to §rds 
clay. Fir planking 6 inches thick laid close is to be spiked down to these 
cills with one spike in each plank upon each sleeper, the spikes for 
which are to be 12 inches long, those for the cills to be from 20 to 24 
inches, of § square iron, the latter to have jagged pointe; upon these 
floors of timber are to be constructed the platforms or aprons for the 
gates, the recess walls, and the piers for the swivel bridge. The 
ground upon which the inverted arches for the chamber and wings is 
to be placed must be prepared to a proper form agreeably to the 
drawing. The platforms or aprons of the gates are to be of Bramley 
stone in Yorkslure, or Stonadge stone in Derbyshire, or Dundee, Mill- 
field, or Loker stone Scotland (all of the test quality, the contractor 
is to be at liberty to propose any other quarries for the consideration 
of the directors) and laid in regular courses, and radiated so as to 
form an inverted flat arch on the lower side of the cills; these stones 
are to be 3 feet 9 inches in depth from the top of the outer platform, 
and those under the seetors for the gates are to be 2 feet 9 inches as 
shewn by the longitudinal section; these platforms are to extend under 
the recess walls. The masonry is to be solidly bedded in Pozalano 
mortar mixed in the following proportions, viz.: two parts Dorking 
or Merstham lime powder, one part of Pozalana and two parts clean 
sharp river sand, the lime and Pozalana to be ground together in adry 
state. None of the courses are to be less than 15 inches thick on the 
face, and no stone to be less than 3 feet long, the beds to be correctly 
dressed to the radius, and the end joints made truly square from the 
face, the face of the stone to be neatly droved round the edges and 
face with a chisel 2 inches in breadth, and the same on the beds and 
end joints, and nany punched between the said chisel drafts. The 
inverted arch of the lock is to be elliptical, and of brickwork 2 feet 3 
inches thick at the bottom, and increasing upwards as shewn by the 
transverse section, with stone quoins at every termination. The bricks 
to be well burnt, hard sound grey stocks laid flush in mortar, mixed in 
tbe proportions—1 part Dorking or Merstham lime powder, and 2 parts 
clean sharp river sand. The chamber and recess walls, and also’ the 
wing walls are to be of brickwork, built of similar bricks except the 
facing for 9 inches inwards, which is to be of well burnt sound marim 
paviers, the courses of bricks to be laid at right angles from the face 
of the walls, unless where otherwise shewn in the section, they are all 
to be laid flush in mortar as above described. "Two courses of bond 
stone 1 foot 8 inches thick on the face is to be built in the chamber 
walls of the lock, as shewn in the transverse section; the beds to be 
radiated and laid at right angles from the face of the walls; the front 
is to be of the before-mentioned stone, laid header and stretcher alter- 
nately, the headers not less than 3 feet long on the face, by at least 4 
feet on the bed, tlie stretchers not to be less than 44 feet long on the 
face, by 24 feet on the bed ; the stones to be well dressed as formerly 


: described, and laid flush in mortar; these stones to cover the whole 


breadth of the walls and counterforts. "The stones for the counterforts 
to bond at least 15 inches into the main wall. The hollow quoins for 
the round posts of the gates are to be of the before-mentioned stone. 
No stone to be less than 18 inches thick, or to answer six courses of 
bricks, and not less than 6 feet long by 44 feet on the bed, an av 
from the whole length of each stone, they are to be laid flash and 
solidly bedded in Pozalana mortar; the face for the round posts tu 
rest against is to be very correctly and very neatly dressed with a 
chisel, so as to make a water-tight joint betwixt the wood and the 
stone, the face of the other part to be dressed similar to that of the 
apron, the beds and end joints are to be truly worked throughout, so 
that the masonry may be perfectly solid and impervious to water. T'he 
quoins at the recesses br the gates are to be of stone of a similar 
uality to that for the hollow quoins; no stone to be less than 15 inches 
thick on the face, and 4 fect long by not less tban 2 feet 6 inches on 
the bed, and to be as well dressed as the hollow quoins. 


A groove for the caisson is to be formed across the bottom, axed up 
the side walls at each end of the lock as re resented in the d 1 
On the outside of these grooves, between the wing walls at es 
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PLAN OF COFFER DAM. 
Figure 1, shewing the third tier of Braces and part of the Lock. 
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tremity of the lock, there is to be a platform of well squared stone 2 
feet 6 inches in depth, also the aforesaid grooves and the lock 
chambers with quoin stones 3 feet long by 2 feet in breadth. Two 
courses of bond stone are to be built in the wing walls and counter- 
forts, 15 inches thick agreeably to the drawing, the beds to be at right 
angles from the face of the wall, the curved part of the river wings, 
P also of the wings into the entrance basin, are to be faced with 
scone for 20 feet in height, 10 feet in length, and 3 feet in breadth on 
tbe bed, laid header a stretcher alternately, tlie heads not to be less 
than 24 feet long on the face, by at least 4 feet on the bed, the 
stretchers not to be less than 44 feet long on the face, by at least 2 feét 
on the bed, the face to be well dressed, and the beds and joints cor- 
rectly worked, and laid flush in mortar; the backing to be of the same 
sort of atone, laid flush in mortar, to be in lengths from 3 to 5 feet, and 
in breadtbs suitab e to the thickness of the walls, and of the height of the 
front courses; the stones for the counterforts are to bond into the wall 
at least 15 inchés, und one stune only is to be used in each counter- 
fort. 

Above the top of the inverted arches, the chamber walls are to be 
built concave, or of a curvilinear form in its vertical direction in the 
1ront—they are to be 5 feet 3 inches at the level of the lower side of 
the coping, and the back of the walls being perpendicular, will deter- 


tear 
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mine the thickness downwards; there are to be counterforts as shown 
in the plan and section, they are to be founded at 6 feet above the 
lowest part of the underside of the inverted arch, and to be carried to 
within 4 feet 6 inches of the top of the coping, and from the said 4 
feet 6 inches to diminish to nothing at the lower side of the coping, 
all agreeably to the plans and sections. 

The chambers, recesses, and wing walls of the lock are to be coped 
with the before-mentioned stone 18 inches thick and 4 feet on the bed, 
and no stone to be less than 4 feet long on the face, but as much larger 
as can be got, the face of the stones to be well and neatly dressed, and 
the upper front edge to be rounded 3 inches, and the back is to be 
regularly jointed to 4 feet in breadth, the end joints to be made square 
throughout, and the bottom beds to be solidly laid on the brickwork in 
good mortar; there are to be two cast iron dowels 6 inches long and 
Z inches square in each joint, run in with Parker’s cement. 

A puddle of clay and gravel mixed is to be formed at the back of 
the walls and counterforts 5 feet thick, to be brought up during the 
progress of building the walls from the ground to 3 feet above high 
water-mark of a spring tide, this puddle is to be backed up with 
earth, and laid in layers as before mentioned, to make firm solid 
at the back of the walls and on the excavated ground. 
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Figure 2, shewing the lower tier of Braces 


and part of Lock. 
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Specification of the coffer dam for the entrance lock, to be 207 feet long, 
and its form as represented in the dramings. 


The principal dam to be made of two rows of piles at a distance of 
6 feet apart, of Memel or Dantzic timber 12 inches square, also an 


outer row of piles of the same timber 12 inches square at 84 feet from ` 


the main dam. Aninnerrow to be drivento strengthen the foot of the 
main dam at 5 feet from it, of fir timber 12 inches square, the piles to 
be driven 8 feet below the lowest part of the lock. All the piles to 
be perfectly straight and parallel on two sides, and shod with wrought 
iron shoes not less than 15 lbs. each, strong iron hoops also to the 
heads, the iron 4 inches broad by 1 inch; the guage piles to be driven 
opposite eàch other, at the distance of 10 feet apu and their heads 
when driven to be 4 feet above high water-mark of an 18 feet tide ; 
when they are driven to the proper depth, two rows of temporary 
double walings 12 inches by 6 inches to be boited to them, the upper 
one to be one foot above high water-mark, and the other as low as the 
tide will admit, allowing a space of not less than 12 inches wide be- 
tween the wale pieces, for the piles to fill up the bays between the 
guage piles, the bolts to be 14 inch square iron, 3 feet long in the 
clear, and to pass through the walings and the piles, and also two 
pieces of timber 6 inches thick to be placed under the head and nut 
of each bolt; the remainder of the piles to fill up the bays are to be 


ASSM 


driven, and each bay keyed in with wedge pilesto make the dam water 
tight. When all the piles are driven, the temporary walings to be 
taken off, the joints between the piles of the outer row of the main 
dam to be caulked where necessary with tarred oakum, 3 rows of 
permanent single walings are then to be put on, as shewn on the draw- 
ings, of timber 12 inches by 6 inches, and in lengths not less than 20 
feet, the two rows of piles to be tied together with screwed bolts and 
nuts with plates, to pass through the walings and piles, and also the two 
pieces of timber, the bolts to be of tbe best scrap iron 2 inches dia- 
meter and proper lengths, the distance between each bolt at the 
bottom tier 1s not to exceed 5 feet, and the middle tier 7 feet, and 
the top 10 feet. The dam isthen to be filled with good clay to the 
level of 8 feet above the bottom tier of the bolts, from thence to 
3 feet above high water of a spring tide, with bricks laid in sand.* 
The guage piles for the outer rows to be driven 10 feet apart, and the 
heads when driven to be 6 feet above low water-mark o spring tide, 
two rows of temporary walings 12 by 6 to be bolted to the guagre piles 


* There appears here to be some discrepancy between the specification and 
the drawings, tbe latter show the dum = E filled in wid clay up 
level of high water-mark, which we imagine was the way It was ex 
m the bricks were laid in sand to the height of 3 feet above the j- 
ITOR. 
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Figure 3, Transverse Section of Coffer Dam and part of the Lock. 


Reference to Engravings, similar letters refer to similar parts of Coffer Dam.—P, piles. W, wales. T, iron ties.—B, braces. C, clay puddle. R, the river. 
H, Tate high wa ter-me tk, L, ditto, low deines 18 feet ost S, surface of river hank, dredged 12 feet below low water-mark. bl. cl., substratum 
of blue clay. The inner row of piles to coffer dam are cut off level with t, pl, the timber platform and form sheet piling to the latter. J, jetty projected 70 
feet into the river for loading the bargs with the excavation of the locks and dock. : . 

Lock.—pl, platform of masonry. gr, groove for caisoon. Af, masonry. S, pointed sill of gates. Q, quoin to inner post of lock gates. P.R, rows of 
iles 12 feet long and 9 inches in diameier, upon the top are spiked heads or cross sills 12 by 12 inches, upon which i; laid 6 inch Planking: Between the 
e ds and cross sills is filled in with rubble. - sp sheet piling at the toe of the wing wells. i,ar, and B, invert to lock chamber of brickwork. 3, st, bond 

stones 15 inches thick. C, stone coping 18 inches thick. . d 
c, 4, centre line of lock and coffer dam. 


FORM OF SHOES. TIE BOLT FOR COFFER DAM. 
Figure 4, for Guage Piles, Figures 5 and 6, for Bay Piles. Fig. 7, Plan of Head. Fiy. 8, Bolt. Fig. 9, Plan of Nut. 


Scale one inch to the foot. 


the same as to the main dam, leaving sufficient space between the 
piles to fill up the bays the same as above, the temporary walings 
are then to be removed, and. one of 12 inches square to be put on, as 
shewn by the drawing, and bolted, as above, so as to secure the piles to 
the main dam, the bolts not to exceed the distance of 5 feet apart, 
and every second bolt to pass through the two rows of main dam piles 
and walings, this dam is then to be filled in with clay as above; the 
inner row of piles, at the distance of 5 feet from the main dam to 
have a double waling 12 by 6 inches bolted within one foot of the top, 
and to be firmly braced from the inside, and the top part of the dam 
must be tied to the shore with chains to prevent it going outwards at 
low water. 

Along the western side of the present lock or gut which passes 
along the eastern side of the entrance lock, there is to be a coffer dam 
140 feet in length, with returns at each extremity, to consist of the 
same materials us the middle row of the main coffer dam to the en- 
trance lock as directed by the engineer. The timber, iron, clay, bricks, 
and all other materials for the dams to be found by the contractor, who 
is also to find all pile-engines, steam-engines, stages, &c., and to the 
satisfaction of the engineer. A circular trunk 3 feet diameter with 
sluices, for letting the tide flow in and out, are to be placed through the 
dam. The mud, gravel, and other matter, now upon the space where 
the coffre dam is to be constructed, is to be removed by the contractor 
to the level of 12 feet below low water-mark of a spring tide, and in 
an uniform inclination to the lowest part of the bed of the river, oppo- 
site the said coffre dam. 


Scale one inch to the foot. (Ta be continued.) 
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ANCIENT STATUES. 


On the different Materials employed by the Anctents for Statues, and on 
the Varieties of their Marbles. Translated from the French of the 
Count de Claerac, Knight of various Orders, Keeper of the First Di- 
vision of the Royal Museum of Antiquities in the Louvre 


MARBLES OR STONES MENTIONED IN ANCIENT AUTHORS. 
(Continued from page 369. ) 


THE ancients included under the name of Marmor, marble, derived 
from the Greek marmaron, signifying splendour and brilliance, all 
stones, more or less hard, susceptible of a fine polish, and fit for sculp- 
ture or architectural decoration, such as marble, alabaster, porphyry, 
granite and other stones, which are huwever of very different natures. 
As it is not within our province to enumerate all the mineralogical 
characters, we shall be contented with pointing out to amateurs how 
they may by mere inspection distinguish the kinds of these stones. , 

Porpuyry, the name of which shows that the stones to which this 
name was first given were of a purple or deep red amaranth tinge, is 
very hard and cannot be scratc «d with iron; it is cold to the touch 
like marble, which again is more so than stone or plaster. It is not 
affected by nitric acid, gives fire to steel, and is ier pereed with 
clear angular specks, in a paste or cement, generally of a uniform 
deep colour, and which, serving as a ground to them, determines that 
of the porphyry. 

GRANITE, almost as hard as porphyry, and resisting acids, is com- 
posed of larger or smaller grains, of irregular forms often rounded, 
of different natures, and frequently agg'omerated one with another 
without any intermediate, and of which a portion presents a crystalline 
laminated appearance, different from the specks in porph ry. 

MARBLE which effervesces with acids, is scratche br iron, and 
rarely gives out sparks to steel; its texture, not so close as that of 
porphyry or granite, is unmixed with stone of other kinds. It is only 
translucent in very thin leaves, and is often distinguished by the variety 
of its shades, and by their irregularity. Its fracture is brilliant, and 
often in white marble it is saccharine, or like loaf sugar. 

ALABASTER has often a great resemblance to marble, for which it 
may be mistaken; however true oriental or calcareous alabaster, from 
whatever country it may come, is harder than white marble; the 
scratch is translucent even in great masses, its fracture is crystalline. 
Whether white or coloured, it shows undulations, festoons and clouds 
more connected and regular than those of marble.—GYPSEOUS ALA- 
BASTER, like that of Volterra, is very soft and may be scratched with 
the nail; is of a milk white colour, transparent, and does not effer- 
vesce with nitric acida. 

Breccia is composed of smaller or larger angular fragments of 
marbles or hard stones, united together by a cement forming veins. 
BROCATELLE are breccias, the spots of which resemble the stuffs called 
brocades, they often contain shells.—PuppiNG srones differ from 
breccias, by ing, composed of rounded fragments, either of marble 

-or hard stones. They are often silicious pebbles of different kinds 
united by a cement of the same kind.—The LuMACELLE are formed of 
masses of shells.—SsELLY MARBLES, such as the brocatelle, only show 
them scattered about.—MaDREPORE MARBLES contain the remains of 
madrepores—.ONION MARBLES are of a dirty white with veins and 
waves of greenish chalk. These bands depend much on the way in 
which the marbles are sawed or split; they are said to be sawed 
in grain, when they are sawed the way of the bands or layers, and in 
counter grain, when sawed perpendicularly or obliquely to these un- 
dulations. In marbles with rays or large flakes, the grain is so diffe- 
rent from the counter-grain, that they seem quite a different species. 

The want of precision with which ancient authors describe marbles 
and stones, prevents me from distinguishing them often in works of 
art. For easier reference we shall arrange them according to the 
colours supposed to belong to them, but we must confess that this 
method is liable to many mistakes. 


WHITE MARBLES. 


—Ivory Waitt, doubtless very compact.—BosrHorvs, greyish white. 
—MecGaraConcurrg, from near the Amphialian promontory, white, soft, 
and mixed with shells. Statues it seems were made of it.—Cora Tic, 
found perhaps in Phrygia, near the river Coralius, dead ivory white ; 
the pieces of it worked did not exceed two cubits (about three feet), 
it seems that it was called also Sangarius lapis, Sangarian stone, from 
a river in Phrygia.—Epuesian, very white, used by Pyxodorus, 612 
years before Christ—Mount Hymettus, near Athens, a greyish 
white ; it was celebrated in the time of Xenophon; the orator Lucius 
Crassus was the first Roman, who, in the year of Rome 662 (92 years 
before Christ), decorated his house on the Palatine Mount with six 
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4 D 


columns of this marble, twelve feet high, which caused it to be named 
the Palatine Venus, by M. Brutus.—LESBIAN, of a yellowish white; 
there was also black. Pliny B. 86, ch. 5, believes that from the 
quarries of Lesbos were extracted the first variegated marbles; he 
says that Menander, who treated with great care on every thing re- 
lating to the different marbles, is the first author who speaks of 
variegated marbles, and that he says little about them.—Lowm, of a 
white approaching blue, and of a very fine grain; the quarries near 
Carrara were discovered about the time of Julius Cesar, and com- 
peted with those of Paros and Mount Penteles.*—M vrAssa, in Caria, 
a very fine white.—Onvx, or OnycuirTs, found in Cappadocia, in the 
time of Mark Antony, appears to have been a species of oriental ah- 
baster, nearly resembling phengite.—PARIAN, fon the Cyclades, 3 
white marble, most celebrated among the ancients. Herodotus men- 
tions it, and appears to be the LyGprnos of Anacreon; it was called 
lychnite, because the quarries were worked by lamp light; it is per- 
haps also the stone of Marpessus, celebrated by Virgil.—PENTELICAN, 
extracted from Mount Penteles, near Athens (used by Byzes 600 year 
before Christ), white, much esteemed; however it is formed of layers 
and stri, sometimes earthy, and injured by exposure to the air. Pliny 
does not mention it. It seems that the marble of Mount Phellecs, in 
Attica, was of the same kind.—PHENGITE, found in Cappadocia in the 
time of Nero. Jt seems to have been a white alabaster, veined with 
yellow, and almost as transparent as specular stone, Froma pange 
in Suetonius in the life of Nero, we are led to believe that phengite 
was placed on the walls and used as a kind of looking glass. Temple 
were made of this stone, into which light entered through the walls.— 
Poros, so named from its lightness and porosity, it resembled Parian 
marble. The temple of Delphi and that of Jupiter at Olympics were 
of this marble. Paros and Poros are the only Greek marbles mem 
tioned by Herodotus.—SyNNaDIC, from Synnas or Docimium, in Phry- 
gia; it was named also Phrygian or Mygdonian marble; the white 
resembled alabaster or alabastrite; it was much esteemed. There 
was also white and purple; perhaps it was purple breccia.—Taasus, 
white, of a yellow tinge, like that of Lesbos; it was used in sculpture. 
—TYRIAN, or Libanian, very white. 


YELLOW MARBLES. 


ALABASTRITE, a city in Egypt between Antinopolis and Cynopolis, 
took its name from the great quantity of this marble found there. It 
was yellowish white, veined, and of a honey colour. It was at first, 
says Pliny, named Onyz ; it was our calcareous oriental alabaster. It 
was used for statues, columns and vases for perfumes,t named alabar- 
tra, from their being without handles (labe ), and whence the name was 
given to the stone. Vases of this fiue material are often found in 
tombe, but there are also very small vases of true ouyx or sardony.— 
CORINTHIAN, yellow.—JERUSALEM. Near this city, in the time of 
Justinian, was found a marble said to be of a flame colour, no doubt 
bright yellow red, a kind of rosso antico, or antique red.—Macz- 
DONIAN. It seems to be our gialloantico or antique yellow.—MEL6Os or 
Acytuos, yellow.—Numipian, of a bright red and yellow. It seems 
that in the-time of Seneca and Pliny, it was endeavoured to imitate 
this marble by incrustations, or By painting other marbles.—SCHISTOS 
yellow Spanish marble, and which probably like schist, separated into 
leaves. 


BLACK MARBLES. 


ALABANDA or MILETOS, in Caria, black of a purple hue.—of Lucvi- 
LUS, a very fine black, brought to Rome by L. Lucullus Scaurus de- 
corated the atrium of his house with 369 columns of this marble, $ 
feet high.—LvDiAN. Touchstone was called Lydian marble or stone; 
it was also called Basanife, from a Greek word signifying to touch; 
this stone is not a marble but a basalt.] 


RED MARBLES. 


Rosso antico or antique red, is not easily recognised among the 
denn ied of marbles given by ancient authors, it was perhaps that 
of Lydia.—A LyBiAN marble was red and white. 


GREEN MARBLES. 


AUGUSTUS, wavy and spotted green, perhaps the sea or jan 
green.—CARYSTUS, extracted from Mount Ocha, near the city ken 
lt was green or mixed with that colour, and probably green cipolino. 


* V. also under the head of antique marbles.— [Note of Translator.] 

t Some are to be seen in the Egyptian department of the British Museum. 
— [Note of Translator.) 

t Lesbian marble, according to Pliny, was also black, Tenarian marbi 
was 8 greenish black.— [Note of Translator.] 

§ Red marble was found at Jerusalem.—([Note of Translator.) 
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Mamnurra was the first Roman, who, in the time of Julius Cesar, used 
columns of this marble.—EMERALD. It seems that the emeralds or 
amaragdes, of which the ancients made statues and columns were onl 
green fuor spar, just as the yellow fluor spar passed for topaz, it 
might even have been only coloured glass. It is known that the an- 
cients were very skilful in the art of making glass, and that they even 
employed it in large columns, such as those with which Scaurus de- 
corated his theatre.— Ta vG£TEs, a mountain of Laconia; it was called 
also Lacedemonian marble. It was green, according to what authors 
says of it, it has more relation to pear coloured green* than to verde 
antique ; it was perhaps the prasinum. It was worked in the time of 
Strabo.—Tenarus, in Laconia. According to the same author it was 
used later than that of Tavgetes, and seems to have been a dark green 
nearly black.—TiBzn1Us, discovered in the reign of that emperor. It 
was green, with dispersed and mixed streaks, resembling the marble 
of Augustus.—THESSALONICAN seems to have been green, and is ap- 
parently our verde antique.t 


VARIEGATED MARBLES. 


Mount ATRAX, on the Peneus, in Thessaly. It appears to have 
been of several colours, among others white and black; of a pear 
coloured green. It was used in the church of Santa Sophia.—Cettic, 
white, veined with black.—Curan, Theophrastes is the first author 
who speaks of it; it was black, shaded with several colours.—Jassos, 
a Carian island, veined with red and white, tending to yellow ; it was 
named also Carian marble.—Pnroconessus, one of the Sporades islands 
in the sea of Marmara, which derives its name from the great quantity 
of marbles (Marmora) found in its islands. This marble was also 
mamed Cycican marble, because it was much used there. A fme 
white, veined with black, and must have been of the kind called grand 
antique. It was much esteemed. The palace of Mausolus, at Hali- 
carnassus, built of bricks, was covered with this marble.—RHODIAN, 
with golden or pyritic spots. It was perhaps a kind of porfor.—Of 
Lysimacuvs seems to have resembled the preceding.T 


MARBLES OF UNKNOWN COLOUR. 
—ArLBANO. Of Mounr CYBELE, in Phrygia.—EciNA.—GABUE.— 


* Green marble of this kind was also found at Mount Atrax.—[Note of 
Translator.) 

+ Puare Marsiz.—The marble of Alabanda was a purple black. Guy 
Manacz.—Marble of this colour was found at Lesbos {Note of Translator. ] 

t There was Synnadic marble of white and purple.— [Note of Translator.] 


HERACLEA in Caria.—HigRoPoL:is. This was perhaps a porphyry or 

ite as well as the Memphis stone.—Mi1LETUS.—MoOLOossi, in Epirus, 
veined with different colours.—ScvRos. The same.—SYRACUSAN. 
It was wrought from the /afomia, which were quarries before Diony- 
sius converted them into prisons. It seems that this stone contained 
casts of fishes.—T AUROMENIAN, in Sicily, of several colours.—Of TIBER 
or Tivoli.—T RAGURIUM or Salone in Dalmatia. 


BASALTS, GRANITES, PORPHYRIES, &c. 


BasaLT.—According to some authors, the name of this stone ought 
to be barsait, from a Hebrew word, signifying iron, of which it has 
the colour and the hardness. It has very small and often microscopic 
grains, and sometimes has the appearance of a fine green bronze. 
According to Pliny, this stone was brought from Arabia and Ethiopia ; 
Pausanias says that the statues of the Nile were made of basalt, be- 
cause this river comes from Ethiophia. There was also a porphyry 
which the ancients might have mistaken for basalt. LeucosTicTos 
or LEPTOSEPHOS, porphyry in which white prevailed. It was brought 
from Arabia and the Thebaid. Opuite or Serpentine. The first 
name was given by the ancients to green porphyries, on account of 
their colour and their spots, which are like the skin of some serpents 
(ophis). It was only used in vases and columns. The ophite of 
Elephantina was called Tephria, because its colour was ashy (tephra, 
ashes). There was some almost black, others with white spots. 
Small columns only were made of it. Much ophite is found in the 
paved road from Rome to Ostia. Psaron, Lycian porphyry, was so 
named on account of its spots resembling those of the sturgeon (pear ). 
SYENITE, rose porphyry, named Pyrrhopecile, on account of its colour 
(pyr, fire, poikilos, varied). It was named also Pearonion. THEBAN 
PonPHYRY was black with yellow spots. OnSIDIAN, volcanic glass or 
stone, was so named because in the time of Au , it was found by 
a certain Obsidius, who made of it astatue of thatemperor. Obsidian 
is very hard aud black, and is translucent in small pieces or in sheets; 
it is then of a brown black. It was used, according to Pliny, to 
imitate precious stones, and to work the harder ones. No monuments 
made of this volcanic stone remain. 

(The next section will contain an alphabetical list of all the antique 
stones, as rosso, nero, verd, giallo antico, &c., with explanations of all 
the Italian terms.) y 


* They also called touchstone a marble.— (Note of Translator.] 


CURTISS PATENT RAILWAY IMPROVEMENTS. 


HYDROSTATIC Jack. 


Figure 1.—Elevation and Section. 
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Figure 3.—End View. 
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CURTIS’S PATENT RAILWAY IMPROVEMENTS. 
HYDROSTATIC JACK. 


THE machinery or apparatus consists of a machine to place or re- 
place an engine or carriage spon the rail; this machine is an adap- 
tation of the hydraulic press for the purpose of a lifting jack. 

Figure 1 is a side view, one half is shown in section. Figure 2a 

lan partly shown in section, and Figure 3 an end view partly shown 
h section; similar letters refer to similar parts of the machine in 
each figure, and the description refers to each figure so far as the 
parts are shown in each. A, is the end rail of the framing of an 
engine or carriage which may be required to be placed upon the rails. 
B, two cylinders or tubes of wrought iron or other metal, furnished 
with stuffing boxes and leathers in the manner usually employed in 
hydraulic presses; rams or pistons C, C, work in these tubes in the 
usual way, and the upper ends of the rams ate provided with notched 
ends or otherwise as may be found convenient. E is a force pump 
fixed horizontally upon the plank L, e is a metal block in whieh the 
channels are formed for the channels valves, and adjusting screws, 
the general arrangement of which valves and screws is the same as in 
the Ideale press, but I form it in this manner, in order to avoid the 
use of connecting pipes and the usual fittings, which would be very 
liable to be broken or deranged. F is the plunger of the force pump 
E, worked by the bell-cranked lever G. H, a cistern to hold water to 
supply the pump, which is introduced into the pump through the 
lying valve, which is kept in its pee by a spring in the usual manner; 
when the pnmp is set to work, the water lifts the vertical valves d, d, 
and passing through channels clearly shown in Figures 1 and 2 in sec- 
tion, enters the cylinders or tubes B, B, and thus raises the rams or 
pistons C, C, the water may be prevented entering either of the 
cylinders, as may be desired, y serewing down the’ screws 8, 8, over 
either of the vertical valves, when the entire force of the pump will 
then pass by the free valve and enter the cylinder to which it belongs. 
This adjustment may be necessary to keep the engine or carriage 
level, and the same adjustment may be made by stopping the pnmp, 
and letting out the water from the waste-holes p, p, [i screwing back 
either of the meis screws 0, 0; the two barrels B, B, are fixed 
upon a strong plank, about four feet asunder, and the basement plate 
connecting them together is formed of a wrought iron plate rolled with 
a rib down the middle; this rib is bored to-the requisite distance 
from each end, and thus the channel is formed for the water from the 
pump to the cylinders; the cylinders are formed with flanch ends, and 
the joints made with the basement plate in the usual way, either with 
a rust joint, or lead, or other jointing ; the upper plank L slides upon 
the long plank M, which is laid across the rails, and the projecting 
end supported with blocks of timber, or in any other ready and con- 
venient manner; the plank M, has fixed down the centre, the notched 
plate n, the centre of which sinks about an inch and half below the 
surface, thus forming a longitudinal groove, within which slides a bar 
of iron fixed to the under side of the plank L; thus the upper plank 
L is steadied and cannot get out of position. When the engine or 
carriage is lifted, the bar K is hooked into the link i, and the toe of 
the bar inserted into one of the notches of the plate n; then a man, 
bearing down the end of the bar, drags the apparatus and engine or 
carriage towards him, the whole sliding upon the plank M. When 
the engine or carriage is adjusted over the rails, the adjusting screws 
are screwed back, and the water escapes through the waste holes p, p, 
when the rams descending, the engine or carriage is placed upon the 
rails; this object being effected, the water is thrown out of the cistern 
H, and the apparatus placed in the tender or other place provided for 
it; in some cases, a single cylinder and ram may be employed with a 
vertical pump, and for other purposes besides that described, likewise 
the cylinders may be substituted by screws, the other general arrange- 
ments being the same ; also pipes or fittings for the water channels in 
any other suitable way than that shown. 

One of the machines may be seen at work, (at the Manufactory, 
John’s Place, Holland Street, Blackfriars Bridge,) loaded with a 
weight of & tons, which is lifted one foot high by the force of one 
man in 5 minutes; thus the worst accident may be set to rights in half 
an hour by 4 men, although the engine may be buried in’ the soil up 
to the axles. 


Ancirnt BrrL.—The tower of Leak church, near Northallerton, contains 
three bells, one of » bich is supposed to have been brought from the adjoin- 
ing dissolved monas e of Rievaulx, from the name * Aelred Grendale "" 
being upon it, the said Aelred being the third abbot of Rievaulx. He was 
the noted chronicle of that age, and was the author of " Historia de bello 
Standardi,” the history of the batile of the Standard, near Northallerton, in 
e| year 1138. He died in the year 1167, so that this bel] must be 700 years 
old. 
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RAILWAY CURVES. 

Sr.— Your correspondent R. W. S. in your September number sup- 
poses that Mr. Ely had formed an incorrect notion of the plan I sub- 
mitted to the readers of your Journal, for setting out Railway Curves, 
under the signature of “ A Sub.” Such however is not the case; the 
plan is easily understood, try a simple diagram. 


Let the line a, b, be the direction of the railway previous to carring 
C, the point required to be arrived at, I propose, if local circumstances 
admit, to use, first, a curve of two and a half mile radius, and then for 
a short distance only a curve of one mile radius, instead of euri 
from the point d to C, with one mile radius, the advantages gai 
are these ; 

In the former instance, the engine has to travel for only about baif 
the distance oter the objectionable working curre, aud the engine driver, 
instead of maintaining his velocity till he nearly reaches the curve, 
and then suddenly shutting off his steam, much to the detrimest of 
the working-gear, (which be would do in the latter case) would gra- 
dually close his valve and be able to run with a good velocity mich 
nearer to his destination, with less wear to the rails, and less danger 
to the train. 

I leave the discussion of other subjects that have arisen from my 
former communication, to R. W. S. and W. Ely. 

I am, Sir, your obedient servant, 
E. Morrat, 


THE ROYAL EXCHANGE.—REPORT OF THE ARCHITECTS 


Tue following is the report of the architects, Sir Robert Smirk 
Mr. Joseph Gwilt, and Mr. Philip Hardwick, to whom the designs for 
rebuilding the Royal Exchange were submitted :— 


* London, Oct. 2, 1839. 

“We beg to report to the joint committee for the ent of 
the estates of Sir Thomas Gresham, that, in compliance with their 
request, we have inspected the plans, desi and specifications re- 
ceived for rebuilding the Royal Exchange, with the view of selecting 
the first, second, third, fourth, and fifth best, in reference to, and in 
conformity with, the printed instructions issued for that purpose, 

“ Our examination, we trust we need hardly state, has or 
ducted with every attention to the object in view, and with the utmost 
care to discharge in a satisfactory manner the duty with which th 
committee have honoured us, not less on the ground of the natios! 
importance of the subject, than that of doing strict jastice to the 
artists who have been engaged in the competition. f l 

“in proceeding to perform theeduty in question, we considered i 
advisable that we should each in the first instance separately makes 
particular examination of the several designs, takin our individua 
views on their respective merits, according to the best of our judgments 
with reference to the general character of the design, the conveniex* 
of the arrangements as exhibited by the plans, the estimated expe 
of the building, and the practicability of carrying the works into ese- 
cution, in conformity with the printed instructions to which is d 
respects the candidates were required to adhere ; and, lastly, with the 
object of ascertaining which, with respect to the instructions of the 


committee to us, was ‘practicable, advisable, and capable of berg l 


made a durable edifice.’ 

* In reference to the convenient arrangement of the apartments *' 
think it proper to observe, that the committee did not in their instr 
tions specify the object or use to which they were to be appropri 
and we have therefore considered, that if offices and rooms of tbe i" 
quired number and size were provided, if they were well lighted, d | 
having the means of being warmed, capable of being mude 
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and with a convenient access to them, the instructions of the commit- 
tee in that respect would be sufficiently observed. 

* After our separate examination abovementioned, we conferred to- 
gether, and on comparing our observations, it was a great satisfaction 
to us to find, that in selecting a limited number for further considera- 
tion, no difference of opinion arose between us in any respect, each of 
us on such comparison of our lists having selected the same designs. 

“ We regret, however, to say that we cannot submit for the choice 
of the committee five designs out of the number subjected to our no- 
tice, which we can, without many changes in them, report as practi- 
cable, advisable, and capable of being made durable edifices; and, 
that the committee may be fully aware of our meaning in this respect, 
we will shortly state in respect of practicability, that in the best de- 
signs of the collection, as regards external architectural merit, whole 
suites of apartments are placed in upper stories without adequate sup- 
port being brought up through those below to ony them; that pass- 
ages are shown without the necessary light; that chimnies are placed 
in situations from which flues could not be carried up; and that many 
rooms are without chimnies at all; and that in most, if not in all, the 
designs otherwise meritorious, what are called ' false bearings’ appear 
to such an extent, that they are not practicable in their existing state, 
and hence it cannot be said that they would be durable edifices. 

* How far, having thus disposed of the question of practicability 
and durability, some of those we shall hereafter name may be advisable 
is a matter of some weight. We will take one which is an extreme 
case, and occurring in a design of great external architectural magni- 
ficence, in which a wall 100 feet in height surrounds the area appro- 
priated to the meeting of the merchants. In this latitude, except 
about the summer solstice, and then only for a few days, the sun’s rays 
would never fall on the pavement of this area, and in the winter solstice 
they would scarcely reach the top of the arcades. In another of great 
merit, the merchants’ area is reached by a flight of many steps, which 
muy be considered unadvisable, both for the combination of shops with 
E E and for the convenience of those who are to use the 
edifice. . 

“ There is, moreover, another point connected with our examina- 
tion which demands our utmost caution in offering this report to the 
notice of the committee, and that is, attention to the cost, which ap- 

ears to have been altogether lost sight of in tlie best class of designs. 

rom the second instructions of the committee (upon our request), 
dated the 27th of September ult., we have felt it nec to place 
out of consideration those three which we have named in the second 
class, though possessing, fur magnificence and beauty, great claims as 
works of art. We could not, without very elaborate calculation, in- 
form the committee of the probable excess of expense beyond £150,000. ; 
but we have no hesitation in stating that the excess in all of them 
would be very much indeed beyond the limit assigned, and in this 
observation we consider we sufficiently for the purpose comply with 
the request made to uson that point. We would, before leaving these, 
mention that the sculptures with which they are decorated are so ne- 
cessary for their effect, that they cannot be considered foreign to the 
buildings, but must be considered as essential parts of them. 

* Under these rather embarrassing circumstances, we hare endea- 
voured to meet the views of the committee by a selection of eight 
designs for their consideration, rather, however, as works of art than 
us designs which we can bp do their present state to be practicable 
and capable of being made durable edifices. The first five of them, 
we apprehend, may be considered as designs which fall within the 
predicament of being erected for the sum comtemplated. Under the 
consideration of impracticability, it may perhaps be said, the selection 
should not bave been made at all, and that we should have descended 
lower in our selection. Had we taken this course, other difficulties 
would have presented themselves, for we must have submitted to the 
committee works not worthy of the age or country, and which, even if 
strictly practicable, would, in their seectium have done great injustice 
to the authors of the designs, with all their faults about to be named. 
The placing these latter, therefore, in the order of merit, is referable 
to them as works of external art. In either respects their faults of 
coronene and inconvenience may be taken as nearly equal in magni- 
tude. 

** Inthe first class, those that we think may be executed for 150,000/., 
we beg to report as fullows :— 


“ First - - E - E - - No. 36 
“ Second - - - - E, ya s 43 
“Third  - - - . = Bis 37 
“Fourth - - - - - - - 33 
* Fifth -e -e 1 1 [1 č 57 


** In the second class, or that in which we consider the cost would 
vastly exceed the sum of 150,000/., equal impracticabilities of execu- 
tion with those of the first class are to ba found; and, notwithstanding 


the very great talent they exhibit, there are circumstances of incon- 
venience and unsuitableness which would bring them, as we conceive, 
into the predicament of being unadvisable for adoption. We wish it, 
therefore, to be understood, that we report on tem respectively as 
the works of very clever artists, who have produced pieces of com- 
position in which, besides the circumstances abovementioned, stability, 
arising from solid bearings for upper apartments, and other essential 
matters, have been sacrificed to grand architectural features. 

“ The designs of the second class, in our estimation of their order 
of merit, are as follows :— 


“ First - - - - - - - No. 50 
“Second - - - - . A 7 46 
“Third - - - - 27 


“ We again venture to state to the committee the difficulties which 
have attended the masking of the report herewith submitted, and 
which, but for the unanimous decision at which we have arrived, we 
confess, might have left doubts in our minds, if our view had not been 
confined by the committee to the expenditure of a given sum. 

“ ROBERT SMiRKE. 
“ JOSEPH GWILT. 
“Pup HARDWICK. 


“ To the Joint Committee for the Management 
of the Estates of Sir Thomas Gresham." 


PROCEEDINGS OF THE COMMITTEE ON THE SUBJECT. 


The joint committee met at Mercers’ Hall on Friday, the 18th ul- 
timo, to consider the report, and again inspect the designs, and came 
to the following resolutions :— 

* Resolved, —That the premiums be awarded to the architects, who 
have produced the plans numbered as under— 


“ No. 36, the first premium - - + . £300 
48, the second ditto - - - - 200 
97, the third ditto - - - 100 


being those reported by the architects as the three best designs. 

" And it was resolved, that Sir R. Smirke, and J. Gwilt and P. 
Hardwick, Esqrs. having stated in their report upon the respective 
merits of the plans selected by them, that they cannot recommend any 
one to be carried into execution, this committee doth request them to 
take the 1st, 2d, and 3d plans, as selected by them, into consideration, 
and prepare a plan and Epi for a new Royal Exchange, such 
as in their judgment should be carried into execution, having reference 
at the same time to the printed instructions issued by this committee to 
the architects." 


The architects to whom the premiums hare been ad judged. 


No. 36, 300/, to Mr. William Grellier, district surveyor, 20, Worm- 
wood-street. 

No. 43, 2001. to M. Alexis De Chateauneuff, of Hamburgh; and 
Mr. Arthur Mee, of Carlton-chambers. 

No. 87, 100/. to Mr. Sydney Smirke, of Carlton Chambers. 


The architects of the remaining designs of the frat class. 


No. 33, Messrs. Wyatt and Brandon. 
57, Mr. Pennythorne 


The architects of the second clase designs, which mere considered too 
ez pensite. 
50, Mr. T. L. Donaldson. 
49, Mr. Richardson. 
27, Mr. David Moscatta. 


REVIEWS. 


A Treatise on a Box of Instruments and the Slide Rule, by T. Ken- 
TisH. London: Rolfe and Fletcher, 1839. i 

This work seems very useful for the purposes for which it is in- 
tended as an elementary work for engineers, and for schools, and gives 
in a short compass the greater part of practical mathematics. As to 
the mnenotechnic rules appended to it, we have no high opinion of 
their utility to the student, they are something like Smollet's cabbage 
cutting machine, which destroyed more than it saved. 

í oe and Process of Photogenic Drawing. London: Strange, 
This is a translation of the French pamphlet by Daguerre and Ara 
on photographie drawing, and contains an elaborate account of the 
processes. ‘his art in its present state however is too troublesome 

and too expensive to admit of general application. 
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Papers on subjects connected with the Duties of the Corps of the Royal 
En cipi wae 8.—London, Weale, 1839. Y f 

HE volume before us keeps up the reputation of its predeossors, 
and indeed with very little zeal on the part of the Members of the 
Corps, it cannot fail to be otherwise, as they have such excellent op- 
portunities of observing works executed or in progress, and for maki 
experiments. In this latter career their services towards profession 
literature might well be much greater, and we confidently anticipate 
important results from the spirit of inquiry which these volumes in- 
dicate. 

This volume may very easily be divided into two portions, the first 
purely military, and the other immediately connected with civil en- 
gineering. 

The first two papers are on the lines of Torres Vedras, Cadiz, both 
by officers of the name of Jones. Both are valuable, and the first par- 
ticularly well drawn up. 

The paper on the model-towers approved by Napoleon, has been 
already given in Muller's and other military works, but never hitherto 
so completely. 

The fourth enters into minute details of the demolition of some of 
the old works at Sheerness. 

Lieut.-Col. R. Thompson contributes a paper on furnaces for heat- 
ing shot, with some remarks on their application to steam navigation. 

he sixth paper is on the fortification of Posen. 

The report on Beaufort Bridge by Lieut. Nelson is a well arranged 
plan for a bridge over the torrent river Kat, at Graham's Town. It 
consists of a timber bridge of 3 arches, 60 feet span from centre to 
centre of each pier, with a rise of 5 feet. The author states that he 
took his idea of the construction from a sketch he made “of a prettily 
contrived adaptation of the Prussian beams to a light foot-bridge of 
nearly 100 feet span, with a central rise of about 6 feet," when he was 
iu the Rhenish provinces in 1834. The construction appears exceed- 
ingly economic, and at the same time possessing ample strength; the 
design also shows how architectural effect of a pleasing character may 
be introduced even into a timber bridge. In the design before us, we 
have the piers in the bold Egyptian style which look remarkably well, 
their height being upwards of 40 feet. 

The eighth paper contains a rough sketch by Lieut. Nelson, of an 
admired suspension bridge over the Lahn at Nassau. 

Lieut. Denison's description of some of the works on the Rideau 
Canal affords but too strong a proof of the manner in which the public 
money has been wasted in ignorance and absurdity, and a striking ex- 
ample of the inefficiency of government education and controul. With 
timber at hand, the platform and wing walls at the entrance to the 
lock, instead of being protected with sheet piling, are formed of large 
stones, so as to ensure the destruction of the works. A preat deal of 
time and money seems also to have been wasted on ridiculous plans 
for opening the lock gates. 

Another paper by Lieut. Nelson is also a foreign contribution, and 
gives a description of the mode of bending timber in Prussia, to which 
we shall hereafter have occasion to refer. 

The eleventh paper is of American origin, and describes the coffer 
dam used in the construction of the piers of the Alexandria aqueduct. 

The twelfth is a description of a one-arch wooden bridge of 205 
feet span at Paradenia, in Ceylon, thrown over the river Mahavillanga, 
in which an interesting account is given of the difficulties contended 
witb. It shows too one ef the causes of failure in government works, 
for here it seems the Engineer's department constructed the abut- 
ments, and the Quarter-master general’s the arch. 

The thirteenth paper describes a series of bridges erected across 
the river Ottawa, in Canada. An account is given of a wooden bridge 
of 212 feet span, which would have been very extraordinary and very 
useful, had it not required a number of chains and ropes to keep it 
from falling to pieces. It is singular that most of the deserintions of 
works executed under military superintendence contained in this 
volume are such as to be far from giving a satisfactory opinion of this 
mode of conducting public works. 

The fourteenth paper is a new barometer invented by Mr. S. B. 
Howlett.—The next paper is on ascertaining the height of mountains. 

Lieut.-Col. Reid's communication “ On the Operation uf Salt Water 
on Iron," we give below. 

“ Considerable attention has been given of late to the effect which 
salt water produces in corroding iron; in consequence of that metal 
being now used for facing wliarfs, and other works exposed to the sea. 
Some papers have been published on the subject, but their object has 
been, I believe, only to ascertain the durabi ity of iron as a material 
when in contact with salt water, 

* [am not aware that public attention has ever been directed to 
the curious change which takes place when iror, in contact with sili- 
cious pebbles and other stones, is immersed in sult water. 
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“ My attention was first drawn to this subject from a desire of ac- 
uiring a better knowledge of those laws of Nature which regulate 
the ki S of solid particles; and from a conviction that the study 
of these laws would afford the best means of improving our knowledge 
for practical purposes. 

“ Almost every one has observed pebbles adhering to old anchors 
which have long lain under the sea. Engineers who have bad to re- 
move piles from sea walls or harbours have also noticed similar effects, 
for the iron shoes at the points of the piles have generally a mass of 
pebbles strongly incrusted around them. Even in what we call fresh 
water, (but which on analysis always is found to contain salts in solu- 
tion) this effect in a smaller degree is observed. 

* Having had occasion to reset part of what are called breakwuters 
at Portsmouth, which are covered every tide by the sea, I was there 
enabled in many instances to notice the effects here alluded to. Some 
of the examples afforded beautiful specimens, and of several varieties, 
of the carbonates of iron of perfect forms. When examined with 3 

owerful lens very delicate needle crystals were often distinctly visi- 
ie; these last which I observed were white. Those resembling car- 
bonates of iron varied from black to brown, and to bright yellow : some 
of the browns were of a very rich colour. These specimens were pot 
found at Portsmouth only; at Hurst Castle planks of considerable 
dimensions, which the gales bad broken from the groins, were found 
firmly incrusted with silicious pebbles. It was not at first easy to dis- 
cover from what cause the pebbles adhered to the wood, but on sawing 
a plank longitudinally it was found to have been driven fall of iron 
scupper-nalls. The flat heads of these nails were almost touching 
cadi other; the heads had nearly disappeared, and in their place a 
black shiny crystalline matter had been formed, which firmly united a 
layer of pebbles to the plank. The opinion I formed on this was that 
voltaic action takes lies between the metallic iron and silicious 
pebbles when immersed in sea water. If this be the cuse, we cm 
scarcely doubt but that something of the same nature will occur be- 
tween iron and other stones, when similarly placed. Part of the 


-breakwaters at Portsmouth were set with very thin sheet irop, between 


blocks of Swanage stone, as an experiment: in a month afterwards, 
sand and small pebbles were found firmly fixed between the iron and 
the stone; and black crystalline matter, such as had been found at 
Hurst Castle, appeared forming, and the experiment, us far as it has 
been observed, seemed satisfactory. 

* After thus setting the breakwater with stones, altermating with 
plates of sheet iron, 1 observed that Mr. Cross had previous y pursued 
studies somewhat similar, and that he was satis&ed that iron, when in 
contact with silex in a fluid medium, exhibits electric phenomena. An 
observation to this effect will be found in Mr. Leit 's work on 
electricity. . 

“ The subject of the formation of crystals by voltaic eleetricity, 
which is one of great interest, is now making considerable progress 
and the object of this paper is to endeavour to show that the parsait 
of the study may be practically useful when applied to hydraulic 
works; and that it well deserves to be ascertained whether plates of 
thin iron, alternating with stones, and placed under the sea, will not 
be found to form solid rock, with crystalline veins. Mixtures of irou 
filings, sand and gravel, let down to the bottom of the sea through 
tubes might perhaps consolidate and form a stable fouudatiom for 
P and other works for which it is very difficult to form a 


e. 

* Those parts of the Portsmouth breakwaters set with the thin sheet 
iron will be found between the saluting battery and the spur redouM, 
and are visible on close inspection. e experiment has been varied, 
somewhat in the manner above alluded to, by authority of tbe Ad- 
miralty. Unserviceable iron water tanks from ships of war have been 
filled with gravel, mixed with iron turnings and a stoaH quantity of 
lime, in the construction of a groin opposite to Haslar Hospital. 
greater part of this groin will be covered by the tides; and thus s 

ood opportunity will: there be afforded of observing the effects of 
iron in contact with pebbles when immersed in salt wuter.”” 

We must defer Colonal Fansliawe's Report on the effects of tropical 
climates upon Yorkshire paving. 


The following Report by Captain Streatfield “On the Wood Parn- 
ment in the Stabies al Brighton,” isso interesting at the present momen, 


that although at some inconvenience, we feel obliged to cull the attentiun 
of our readers to it. 


* Sir—In reply to your letter, dated 17th u't., respecting the ex- 
perimental pavement tried in the cavalry stables ut this place, I now 
send an extract from the officer's diary, written by Cuptaiu Aldersum 
descriptive of the wooden block paving proposed and exeeuted by 
him in January, 1535. The alterations suggested by Captain Alder 
son of making the fall 2 inches instead of 4, and the grooves 2 of ws 
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, v Inch in depth and width instead of 4 an inch, have been tried, and are 
* certainly improvements on the original plan. 
=æ "^ The stall first done has been constantly in use for upwards of a 
; and does not appear to stand the wear and tear quite so well as 
“was anticipated, the lower part of the stall immediately under the 
_ ™borse’s hind feet being already worn down at least $ of an inch. More 
` *. time, however, will be required to judge of its durability. The ex- 
' pense of this mode of paving amounts to 2s. 3d. per foot superficial. 
= u The pebble pavement laid in concrete, with Purbeck horse pitch- 
* ing paving placed immediately under the horse's feet, which was pot 
7 down in August, 1837, appears to answer tolerably well, and is doubt- 
' less a decided improvement upon the common pebble paving. The 
expense of this amounts to 6d. per foot superficial; the common peb- 
ble pavement to 31d. per foot superficial. 
-> ^ [am di to think that a stall paved two-thirds of its length 
* from the bottom with Purbeck horse pitching, and the remaining one- 
third at the top with common pebble paving laid in concrete, would 
be the most durable, and on the whole the least expensive. The cost 
- would be 11d. per foot superficial. 
Want of space compels us to pass over hastily for the present seve- 
ral papers of much interest to our readers.—Among these are the 
papers and comments on Earthern Ware Pipes, and on the Package of 


The twenty-first paper is a description of the Weedon Drawbridge 
on the London and Birmingham Railway, well deserving of notice on 
' Wccount of the ingenious construction of the bridge. 


Habershon's Half-Timbered Houses. 
(SECOND NOTICE.) 


. ALTHOUGH we have fully expressed our opinion as to the ability 
with which Mr. Habersbon has exercised his pen, in animadverting 
upon the very unfair and calumnious representations of Mr. Welby 
Pugin, we must yet be allowed to make a remark bearing upon the 
question of our modem Protestant church architecture, which is, that 
so far from the numerous structures of that class, erected of late years, 
having been allowed to afford opportunities for the display of talent, 
the restrictions of the Church Commissioners, and the conditions im- 
. posed by tbem, have tended greatly to degrade our architectural 

te, as far as such buildings are concerned. Not only has economy 
been, in many instances, pushed to downright parsimony, but the 
desire of obtaining the maximum of showiness at the minimum of 
cost, has led to the adoption of some of the very worst vices a build- 
ing can have—ostentatious paltringss, and flaunting shabbiness. Grant- 
ing there may be necessity for the most rigid economy, that very 
necessity ought to dictate something quite the reverse of what has 
hitherto been aimed at,—decent homelinese, quiet yet dignified sim- 
plicity, sobriety not negligence of detail; and not least of all, such 
moderation in the general composition of the design as befits a mode- 
sized. There is no reason why, because it is small, either a 

or other building, should be made to have an air of Jiftlenessy,— 

which, it unfortunately seems pod for us to remark, is quite a 

different thing from smallness; the difference between the two being 

that of a dwarf and a child. Such unfortunate and oftentimes quite 
ridiculous and offensive littleness is all the less excusable, because 
instead of being at all called for, it is allowed to destroy the character 
that would be appropriate. Yet, so far from having laid down any 
imstructions or cautious as to such points. The Church Commisioners 
appear to have had no suspicion that any were needed; while archi- 
tects, aware of the kind of judges whose taste—or rather tasteless- 
they have bad to please, lave not studied to produce merits which 
they were aware beforehand would never be examined into or appre- 
cjated. Any thing above the most ordinary routine and commonplace 
in design, puts such people quite out, and they accordingly Benerally 
select something that has been “rendered easy to the plainest capa- 
city." Instead, therefore, of being charged with want of talent on 
accoumt of the poorness and littleness of taste manifested in tbe ma- 
jority of our new churches, the poean are rather to be pitied for 
being obliged to accommodate themselves to the ideas and apprehen- 
sion of such patrons of art as the Church Commissioners have proved 
themselves to be. 
ing pardon of Mr. Habershon for Having brought forward so 
y and dwelt so long upon a topic which although furnished 
himself, he may not consider of so much importance as the rest of 
his book, we now proceed to consider the subjects of his plates. They 
are drawn, some on stone, others on zinc, and consist either of mere 
pictorial views, or specimens of detail, such as doors, windows, es, 
chinmaneys, &c. Some of the former, that of Hadzor Village, for in- 
stance, partake quite as much of landscape as of architecture in their 
subjects. Only the generalities of form and composition are expressed 


in the buildings themselves, whether their accompaniments be rural 
or street scenery: consequently, however interesting | they may be as 
topographical memorials, the illustrations of this class, do not furnish 
that precise information required by the architect. It is true his 
mode of treatment is for the most part justified by the nature of the 
subjects themselves, which are certaiuly not at all calculated for direct 
imitation in hardly any respect, although they may serve to furnish 
useful ideas and hints, —not, however, to every one, but merely to 
such as are capable of discriminating between what is and what is not 
suitable for actual application, —between what pleases merely, because 
it is quaint, unusual, odd, fantastical, and curious as a relic of former 
times; and what ís intrinsically pleasing and agreeable in itself, apart 
from the novelty of rarity on the one hand, and the accidental charm 
of antiquity on the other. Very few persons take this into account, 
or make the distinction they ought to do: hence repeated blunders 
and disappointments, and people have found out that instead of the 
picturesqueness they have aimed at, and by which they have been 
smitten in what they have taken for their models, they have got only 
a prim, spruce, smirking, pert looking building—as little picturesque 
as may be, though evidently intended to pass for such. We wish 
therefore Mr. Habershon had said something as to the application 
which may be made of this style at the present day. Very E. of the 
subjects in his volume are calculated for imitation hoera serviceable 
they may be in the ^ of affording hints: some of them, indeed, 
seem hardly capable of doing that,—for instance the old house in the 
market-place at Preston, which though curious, is still more ugly than 
curious, and, putting taste entirely out of the question, seems to com- 
bine every inconvenience and disadvantage that a dwelling-house can 
possibly possess. Bramhall Hall in Cheshire, on the contrary seems 

ese: of more particular description; for although two views are 

ven of it, they go but little way towards making us acquainted with 
t peores of style and detail. A gro lan of that house 
would have been exceedingly welcome, as would also geometrical 
drawings of some of the com ents of its exterior. mblebury 
Old Hall is another striking subject, in which there is much of a very 
peculiar and good character. In general, however, the buildings here 
represented do not rise at all above the usual grade of design to be 
met with in many old farm houses and buildings of that class; here 
and there some little bit in them may be found worth borrowing from, 
but it is only in such mere fragments that anything deserving the name 
of style discovers itself, the ensemble being for the most part mean 
and bad, both which it is possible for a building to be, though et the 
same time it may be eminently picturesque. The picturesqueness, 
therefore, of which the architect ought to aim, is that which is com- 
bined with other equally desirable qualities,—with beauty, not rude- 
ness, of form, and elegance, not coarseness, of execution. We cannot 
therefore so conscientiously recommend Mr. Habershon's work to the 
architectura] student, as we can to the lovers of English antiquity and 
topography, who will find much in it to interest them. 


We have received the two following letters relative to our first 
review of Mr. Habershon's work — 

Sin—In your review of Habershon’s * Ancient half-timbered houses 
of England," you say, *He makes a terrible hard bit at the vaunted 
unity of the Koman Catholic Church, which once presented to Europe 
the singular spectacle of rival anti-popes, both of course eal IN- 
FALLIBLE. Now, my dear Sir, your Journal is not a proper vehicle 
for religious controversy, but I rely upon your sense of justice, induc- 
ing you to inform your readers in your next number, that the imputing ` 
to Catholics the belief of “infallibility” appertaining to any man, is a 
gross calumny. 

A Cargouc. 

7th September, 1839. 

Sm—Your review of my work on Ancient Half-timbered Houses, 
haying just been put into my hands, I beg to inform you in reply to 
your leute observation, that it was brought out in six parts, and 
commenced according to the original date in 1886. In consequence 
bowever of my time having been otberwise occupied, as well as from 
other causes, I have not been able to bring out the last part until within 
the last two or three months—and this is the reason why the dates 
vary. I thought it best, as far as concerns Mr. Pugin, to the true 
date to the essay, as that portion of it which concerns him has only 
lately been written. 

I have the honour to remain, Sir, 
Your very obedient servant, 
MaTTHEW HABERSHON. 
Bonner’s Hall, near Hackney, 
Sept. 9, 1839, 
2P 
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Del Duomo di Monreale ed altre Chiese Siculo- Normanne, Ragionia- 
menli Tre. Per DouENICO Lo Faso PIETRA SANTA, Duca di Serra- 
difaleo. Palermo, 1838. 


Tur Duke of Serradifalco, who actually studied architecture for a 
time, under Cagnola, is of those enthusiasts in the cause of art, who 
like the illustrious Cicognara devote themselves to the study of it 
gratuitously, and out of mere affection, with an earnestness and appli- 
cation very seldom indeed found among those who follow it as a pro- 
fession. Whether such noble amateurs would in this country be secure 
from the sneers levelled here against intermeddling, superficial ama- 
teurs, we will not stop to inquire; therefore merely observe that per- 
haps they might, because a Duke is somebody, and because it would 
sound capitally to be able to say, “I entirely agree with—or dissent 
from my Lord Duke's opinion as to so and so." For our own part we 
are sorry that we cannot at present brag of any particular acquaintance 
with the Duca di Serradifalco, —that is, with his book, not having as yet 
even seen it, although by this time, one would imagine, a copy of such 
a work would have found its way into the British Museum, whose 
library, however, we are still more sorry to say, is prodigiously defi- 
cient in foreign publications of art, for even our own very limited and 
humble library, contains several that will there be sought for in vain. 
All that we at present know of the work whose title is above given, is 
derived from an article in the last number of the Dublin Review, from 
which we here quote: 

, “Prince Serradifalco has already acquired a great literary reputa- 

tion by his large work upon the monuments of antiquity in his country, 
of which three volumes are published. In the present work he has 
begun the examination of the principal monuments of the Norman 
epoch, as being the most illustrious period of the middle ages. He 
does not propose [purpose] to give merely sketches and general no- 
tions on the subject; but, on the contrary, to treat of it in its fullest 
extent, and to give to the world a standard work, of which the getting 
up should not be unworthy of the magnificent objects it Giadertakes to 
describe. The work contains, besides vignettes, twenty-seven folio 
engravings, and one lithographed design; of which fourteen are dedi- 
cated to the Church of Monreale, three to the Capella Palatina (or 
Chapel Royal at Palermo), five to the Cathedral of Cefalu, four to 
other Norman churches at Palermo, and two which contain small plans 
of all the old churches in Sicily, and of the principal churches of the 
Christian world, by which Sicilian [not the Sicilian} architecture can 
be ripe 

“These engravings are accompanied and explained by two disser- 
tations, with learned notes, in which are collected m ancient 
authors, maps and inscriptions, whatever can throw light upon the 
objects in question.”’—“The drawings are in general well done, though 
occasional „as in the drawing of the Gate of Monreale, or of the 
sectional plan (table IV. 7) we think the style might have been more 
faithfully expressed. The drawings should have been coloured to give 
any idea of the ificence and splendour of the Mosaics; for the 
brilliancy of the colours and gold witb whieh the walls are resplendent, 
is lost in the black engravings.” 

Undoubtedly : no short of such a view of the interior as the 
exquisite coloured drawing or rather picture of it by Professor Zanth, 
exhibited last year at the Institute B. À.; can convey idea of 

, Monreale, or of that modern Monreale the Allerheili "Kapelle at 

Munich, where to equal splendour of ainting on the pencil of 
Hese has superadded all the more refined beauties of art. 
. Happy Munich! thou paradise of art, wuere under the anspices of 
its Kunst-liebend Ludwig, it accomplishes what we poor islanders dare 
not even attempt! Happy Sicily, where Dukes can find both time and 
disposition to turn their attention to studies of antiquity and art,— 
free from the curse of politics that sits as an incubus on this unhappy 
land, amidst the incessant din and jingling of which all that is intelli- 
gible is that every deserves to be exterminated, since according 
to their report of each other they are equally base, unprincipled, sel- 
fish, tyrannical, malevolent, perfidious, or however else they may be 
branded by the awful fulminations of our newspaper gentry. 


Literary World. This justly popular work has completed its first 


volume ; the vings, particularly those of an architectural 
character, are beautifully executed, and the literary contents are both 
interesting and useful. 


We have been favoured with the Medical Miscellany, a new periodical, 
containing much usefal information for the medical student. i 


New Yorr Canars.—Tota) amount of tolls received on al] the state canals 
of New York, from the 14th to the 22nd of July, 1839, 36,571 dollars 97 
ups There was received for the corresponding period in 1838, 38,882 dol- 
ars 40 cents. 


DESIGNS FOR THE ROYAL EXCHANGE, 


WiTH every facility possible, it would be a task of some time, to 
examine singly, and afterwards compare together, the sets of nme. 
rous drawings which cover not only the walls of two large rooms in 
Mercer's Hall, but also two sides of a screen placed in one of them 
Therefore, writing as we now do, not only without the possibility of 
making a second visit, before our journal goes to press, but almost at 
the latest moment to which its being made up can be deferred, we 
have hardly time to collect our ideas properly, after a first, and con- 
sequently rather hurried view of the designs. Besides this, there is 
neither catalogue of any kind, not even a mere list, no printed de 
scriptions of any of the designs, and no order observed as to i 
them according to the numbers, by which they are distinguished :—is 
fact, we do not understand upon what principle they are so numbered, 
for there seem to be not a single one d with a number lower 
than twenty. Yet, as if it were not enough that as little as possible 
had been done for the convenience of visitors, it was also determined 
that no one should be allowed to assist himself, either by taking dows 
the numbers or committing his remarks to paper. We were doing 
the latter, when some official came up to us, and said that po one was 
permitted to make sketches of any of the drawings, when we told him 
that we were not copying any part of the drawings, but merely taking 
memoranda ; and on bis walking off, resumed our occupation. Shortly 
after he came up again, and repeated his command more atboritt- 
tively, saying, that strict orders had been given not to suffer any pete 
son even to take notes, and should we persist, he should be under the 
necessity of making us withdraw. As further expostulation seemed 
to be quite useless, nothing else was left us but to comply with the 
mandate. i 

Hardly can we suppose the man took that strange authority upon 
himself; no doubt he acted according to the instructions given him: 
but then it argues anything but liberality on the part of the Committee 
to issue such very arbitrary, annoying, and very unusual restriction. 
Never was such a regulation ever thought of being enforced before, 
certainly not either at the exhibition of the designs for the Houses of 
Parliament, or that of the models and drawings for the Nelson Memo 
rial; in fact, at no exhibition whatever. Was it that the Committe, 
fancying they had been imprudently liberal in suffering the public to 
see the designs at all, determined to prevent persons from damh 
or commenting upon any of them, by prohibiting the use of pencil 
paper in the rooms? It certainly looks as if such were the case, and 
that they were now alarmed for the consequences of their good natured 
indiscretion. However, we are not going now to comment upor the 
conduct and proceedings of the Committee, since they call for faller 
animadversion than we can at present bestow upon them. All tht 
we can here say relative to them is, that not satisfied with setting 
aside the competition, as far as the interests of the architects who 
entered into it are concerned, the sole advantage, the successful bare 
detived from it, Seselsting in the distinction they havé so acquired, 
even the highest premium being but a very moderate pecuniary com 
tion; not satisfied with this, the Committee have now entrusted 
lie formation of an entirely fresh design to the very three 
who cannot, with any honour or decency, accept that office, att 
ing as judges in the matter, who have represented as ineligible, every 
one of the designs sent in. For doesnot this look very much as if the 
competition has been no more than a strategem, to enable the Com- 
mittee to obtain ideas for the guidance and assistance of those whom 
they now, it seems, have determined to employ? What, we as, 
have the three gentlemen who are now y eng of as the architects 
actually to be employed, done, to merit that implicit confidence is 
their abilities, which is now to be reposed in them? If they are ee 
titled to it now, they were surely equally so at the very first, whe 
they could have accepted the commission tendered to them with i 
finitely better grace,—or we say, without honig the ugly suspicionand 
disgrace which must now attach to them, should they ever do so: 3 
we think they will not,—unless they have such exceedingly strog 
nerves as to be able to brazen out public opinion. 

Our own conscience gives us a twitch, for we just now promised ta 
abstain from animadversion on this point, and to confine ourselves to 
speaking of the designs we have seen. That we have seen them we a> 
not deny, but we certainly have not been able to examine them in so 
way as would enable us to speak of their particular merits or fask» 
or to enter into any detailed notices of them. All that time would 
permit, was for us to reconnoitre them generally, which having dam 
we were commencing to study some of them more closely, take 
down our notes upon them, when our labour was cut short in the wi 
that has been mentioned. With the exception, therefore, of the fev 
particulars we had poached, before we were warned off, we have wY 
no better than our memory, fatigued and confused by looking at 
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many different drawings, at one time. Thus we are not only deprived 
of the means of refreshing it, by our notes, but, with a few exceptions 
unable to identify the numbers affixed to them, such designs as we 
can indistinetly call to mind. Had we been informed beforehand— 
and there might have been a written notice to that effect put up at 
the door of the room—that paper and pencil were rigorously inter- 
dicted, we should have proceeded differently, and endeavoured to get 
one or two of the leading designs by heart; but taken by surprize, and 
disgusted, we were in no humour to prosecute our examination very 
diligently. The utmost we can do, therefore, is to make such remarks 
as now occur to us. Upon the whole we were disappointed; few of 
the designs came up to what we expected to find, fora building which 
from all that had been previously said on the subject, seems to be 
looked forward to as a work that ought to be honourable to the archi- 
tectural reputation of the country,—a monument of improved taste. 
On the other hand, there were many designs so greatly inferior to 
what we expected, as almost to stagger us. One of them, No. 55, is 
a most wretched, insipid affair, a bald and poverty-stricken Grecian 
edifice; nor is either No. 24, or No. 26, much better; while No. 40. 
looks very much like the west front of St. Paul's without the towers, 
There are several designs with Corinthian porticos, hexastyle, octa- 
style, or decastyle ; forming a prominent feature in their composition, 
being made to occupy the whole of the west end. One of them, how- 
ever, (No. 27, if we mistake not,) can hardly be so termed, for although 
an octastyle, crowned by a pediment, which is filled with sculpture, 
the columns are merely insulated before the front, yet we will not be 
sure that considering the rest of the design, and the character of the 
style, which partakes more of Italian than Greek or Roman, it 
would be the worse on that account. No. 50 has a Corinthian deca- 
style portico, and likewise a sculptured pediment. If our memory 
will serve us, and we do not confound this with something else of the 
same kind, there are also several columns within the portico, with a 
vista through three open inter-columns behind, into the interior of the 
Exchange, or the quadrangle, butas to other particulars, or the rest of 
the design we are now utterly unable to speak. If we have been rightly 
informed this design is by Mr. Donaldson, and according te the 
* Spectator" it is the very best, so excellent in itself, that even now it 
ought to be adopted if its author can satisfy the Committee that it can 
be executed for the sum specified. Not®baving paid sufficient attention 
to it, we can now neither confirm nor contradict the opino so strongly 
in its favour. Mr. Grellier's drawings, too, No 38, which obtained the 
first premium, did not attract our notice much, for at all events it has 
not impressed itself upon our recollections, and to recollection alone, 
unfortunately, we are now obliged to trust entirely ; on the contrary, 
Mr. Chateauneuf’s (No. 43), which obtained the second premium, en- 
gaged our attention very much, and we had begun to note down some 
memoranda respecting it, when the surly jakanapes in office insisted 
upon our putting up paper and peneil. e suppose we may call it 
Mr. Chateauneu 's, for we suspect that as far as design is concerned 
his associate Mr. Mee had little to do with it. Though the style is 
Italian, the expression is decidedly German. It aims not so much at 
ndeur, as at elegance, and a certain piquancy of taste. The east 
ront is considerably loftier than the rest; owing to which, the eleva- 
tions of the north and south fronts are not of uniform height through- 
out, but have an additional story at that end. The west elevation is 
exceedingly tasteful, and would, we apprehend, be so far preferable 
to a large portico of a single order, as it would not so greatly over- 
wer The centre of the Bank. Here we must break off, nor do we 
now whether we shall be able to collect further information against 
néxt month ; for the exhibition will have closed before our publica- 
tion appears, only sEVEN DAYS having been granted for the public to 
visit what ought to be kept open for inspection at least six MONTHS! 
What a public-spirited liberal Committee! 


NEW PLAN FOR PROCURING SPRING WATER FOR 
LONDON. 


W were somewhat surprised by the appearance of an advertise- 
meat, about ten days ago, stating that “a plentiful supply of whole- 
some water, so ardently desired,” &c., “is now on the eve of attain- 
ment." The plan was said to be original, though the place from 
whence the supply would be taken had been pointed out by the late 
Mr. Telford. As there was no eogneera name to the advertisement, 
it appeared a little mysterious, we doubted whether it had any 
proper foundation, without meaning disrespect to the gentleman 
whose name appeared as parliamentary agent. 

We have since discovered that this “original plan” is to take the 
water from a place pointed out by the late Mr. Telford in his report 
in the year 1824, situated near the town of Watford, and the “ origi- 


nality " consists in uniting the upper and lower springs. We find 
that borings have been quietly going on for some weeks, and the 
result of the experiments has been eminently successful. The place is 
singularly felicitous for a bed of water, being nearly surrounded by 
hig hills, and of a size calculated for the | t reservoir the world 
ever saw. It is about 160 feet above the Trinity datum of the tide 
of the Thames, and can consequently descend to any part of the metro- 
pels by its own gravity, and without the aid of steam i power, Spri 

ave been discovered at every three feet to the depth of about fifty 
feet; beneath them a stratum of limestone two feet deep, and beneat 
that a vast body of water, which rises to the level of the water of the 
upper springs, and of all the other springs. These are valuable indie 
cations, added to which the water is particularly soft, and conse- 
quently fit for all domestic uses, which spring water generally is not. 

We hear that Mr. Giles is the chief engineer, and that he is assisted 

ur net gentlemen of scientific eminence. We shall endeavour to 
obtain for our readers all the details of the experiments that have 
been made, in our next number. 


BUNNETT AND CORPE'S CONCENTRIC STEAM ENGINE. 


SiR —In the letter of your correspondent (Mr. Macdonald), relative 
to our Patent Concentric Steam Engine which appeared im your last 
number, the conclusions he has drawm are so erroneous, that we shall feel 
obliged by your insertion of this in the following number. Whilst he 
admits that the result of the trials of the modes of applying the power 
by the tables published in your former numbers, which shows & gain 
of more than two to one, are correct, and might naturally have been 
expected, he asserts that one main feature in the case has been over- 
looked, viz., that the consumption of steam is equal to the power 

ined ; this is quite at variance with the fact, as we shall endeavour 
toshow. We have now just completed a high pressure engine on the 
concentric principle, the piston of which is 12 inches broad and 8 
inches deep, containing 96 square inches, the crank throw is 9 inches, 
the stroke consequently 18 inches, the outer curve of steam chamber, 
an arc of a circle, 2 feet 4 inches in diameter, the inner curve } foot 
diameter. Now supposing this chamber to be completely filled with 
steam at each stroke, allowing for the concentric form, it would con- 
tain 1872 cubic inches. A cylinder on the vertical or horizontal prin- 
Pri of the same area of piston would require 1728 cubic inches to 

it, (which is the extent of the difference, as any increase of the 
radius of curve tends to reduce4t,) just one-twelfth less than the con- 
centric engine, whose gain of power by its direct application, as shewn 
by the tables, he does not dispute. This is supposing that all the 
steam it is possible to admit, is thrown into the cylinderat each stroke 
of the piston, but it is admitted by most engineers that all the steam 
thrown into the cylinder after the piston has completed two-thirds of 
its stroke is useless and detrimental, by the ement of our slide 
valves, we effectually cut off the steam at two-thirds of the stroke, 
which cannot be effected by the present locomotive engines with the 
single slide, therefore taking one-third from 1872, the quantity of 
steam we should actually use in the concentric engine at each stroke 
of the piston would be 1248 cubic inches, jurc an. nd more than one- 
fourth less than the present engines, to say nothing of waste by ex- 
hausting the steam in the p which we entirely avoid. It is, 
we conceive, no fault in our concentric engine, that it does not differ 
in principle from the best engines of the day. We have only sought 
by new forms and combinations to get a more direct application and 
consequent increase of power; how far we have su , we shall 
shortly be enabled to show by an engine of about 10 horses power that 
we are erecting on our premises at Deptford, for the purpose of test- 
ing its power, consumption of fuel, &c. Pending that trial it was not 
our intention of troubling you or your readers with any communication 
on the subject, but (adopting your correspondent’s words), we are in- 
clined to believe that the appearance of this letter may be useful (at 
least to us) in counteracting whatever erroneous views may bave been 
formed by the perusal of your correspondent's communication, We 
remain, Sir, your obedient servants, 

BUNNETT AND CORPE. 
Upper Road, Deptford, October 29, 1839. 


a 


Mr. Honcock's steam-carriage accemplisbed its first trip from London to 
Cambridge on Monday, 30th September. The carriage Jett the Four Swans, 
Bishopsgate-street, at ten o'clcck in the morning : the time in act:ally run- 
ning the fifty-two miles was four hours and a half, and the first thirty miles, 
including Wade's Mill Hill, was performed in two hours and a half (the first 
two miles being through the streets of London), whieh is at the rate of 12 
miles an hour. During the whole of Tuesday, hundreds of persons went to 
view the carriage, which was standing in the yard of the University Arms 
Hotel, Cambridge ; and at about three o'clock the *' steam yas got up, ' and 
the carriage, crowded with gentlemen, took an experimental trip round Par- 
ker's Piece, and other parts of the town. p 
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` BRICK DUTIES. 
2xp AND Jap Vicrorra, Cap. XXIV. 


This Act repeals the duties and drawbacks of excise on bricks, and grants 
other duties and drawbacks in Hew (hereof, and consolidates and amends the 
laws for collecting and paying the said duties and drawbacks, and enacts that 
in lieu of the said duties and drawbacks, there shall be paid the duties and 
drawbacks following ; (that is to say,) 

For and upon every thousand bricks, of a size not exceeding 150 cubic 
inches each brick, which shall be made in Great Britain, or which shall be 
brought from Ireland into Great Britain, a duty of 5s. 10d. 

For and upon every thousand of bricks, exceeding the foregoing size, which 
shall be made in Great Britain, or which shall be brought from Ireland into 
Great Britain, a duty of 10s. 

For all bricks made in Great Britain on which the duties imposed in respect 
thereof shall have been charged, and which shall be duly removed to Ireland 
or exported to foreign parts as merchandize, a drawback of the duties paid. 

Section 3 enacts, that the said duties and drawhacks shall be under the 
management of the commissioners of excise. 

Section 4 enacts, that brickmakers to make entry with the excise of their 
brick fields, &c. 

Section 5 empowers officers of excise to enter brick fields and take an ac- 
count of bricks. 

Section 6 enacts, all bricks shall be charged with duty whilst such bricks 
shall be in the operation of drying or hardening in the field, &e. 

Section 7 in charging the duty on bricks ten per cent. to be allowed for 
waste. . 

Section 8 enacts, that bricks shall be 
may readily and securely take an account of them; and penalty for placing 
them irregularly. 

Section 9, bricks may be made of such a shape that it may be difficult 
to ascertain with accuracy the true cubical contents thereof, whereby doubts 
or disputes may arise whether such bricks are subject to the higher or to the 
lower rate of duty imposed by this act; be it therefore enacted, that every 
maker of bricks shall provide, to the satisfaction of the supervisor of excise, 
a mould adapted and proper, and similar to the moulds in ordinary use by 
such maker, for forming and turning out a brick ten inches long, three inches 
thick, and five inches wide; which mould, when approved of by the super- 
visor of excise, shall be stamped or branded by him with the word “ excise,” 
and shall be delivered into the custody of such maker, to be by him kept for 
the use of the officer surveying snch maker of bricks; and if any dispute shall 
arise as to whether any bricks, the cubical contents of which may be difficult 
to ascertain, are of a greater size than 150 cubic inches, and so subject to the 
higher rate of duty, the officer of excise shall take indifferently from the 
quantity of bricks the size whereof shall be disputed three bricks, and shall 
press the clay composing each of such three hricks into the said mould and 
turn the same out as a brick ; and if upon such three trials any two of such 
bricks, or the clay composing the same respectively, shall not be more than 
sufficient to fill such mould, and form a brick of the dimensions of ten inches 
long, three inches thick, and five inches wide, the whole of such bricks shall 
be deemed and taken to be bricks not exceeding 150 cubic inches, and subject 
to the lower rate of duty ; but if any two of such bricks, or the clay compos- 
ing the same respectively, shall be more than sufficient to fill such mould, so 
that a larger brick than of the dimensions aforesaid would be produced if the 
whole of such brick or the clay composing the same were into a 
mould of sufficient capacity to receive the whole of such brick or clay, then 
the whole quantity of the bricks in dispute shall be deemed and taken to be 
bricks exoteding 150 cubic inches, and subject to the higher rate of duty, and 
shall be charged with duty accordingly. . 

Section 17, in order to prevent the duties hereby imposed from being 
evaded by bricks being denominated tiles, be it enacted, that nothing shall be 
deemed or taken to be a tile which shall not, when turned out of the mould 
(except tiles for covering houses or buildings or draining lands,) be a perfect 
square, or which shall when so turned out be of greater thickneas in any one 
part than one inch and seven tenths of an inch if under eight inches square, 
or of greater thickness in any one part than two inches and a half if more 
than eight inches square, or which shall have any incisions made therein so 
"as to allow of being easily separated or divided after being burned: provided 
always, that it shall be lawful for tbe commissioners of excise to determine 
that tiles made otherwise than square shall not be considered as bricks 
chargeable with duty, on being satisfied that the same are intended to be 
used solely as tiles. 

Section 18, whereas it is expedient to exempt from the duties by this act 
imposed bricks made for the adle purpose of draining wet and marshy land ; be 
it therefore enacted, that it shall be lawful for any person to make bricks for 
the sole purpose of draining wet and marshy lands without being charged or 

le with any duty for or in respect of such bricks, all such bricks 
being in the making thereof stamped or moulded with the word “ drain” in 
or near the centre of the surface of such bricks, in so plain and distinct a 
manner that the same may be easily and clearly legible to any officer of ex- 
ese or other person examining the same both before and after such bricks 
shall have gone through the process of burning and become fit for use: pro- 
vided always, that it shall not be lawful for any person to employ or make 
use bf any such brieks for any other purpose than in draining wet and marshy 
ande, and in constructing the necessary drains, gouts, culverts, arches, and 


in such form that the officer - 


walls of the brickwork proper and necessarily required for effecting and mals- 
taining the drainage of such lands; and every maker of such bricks or other 
person who shall sell or deliver or use or employ any brick witb the word 
“ drain” so stamped or moulded thereon for any other purpose than as aforeasid. 
shall forfeit fifty pounds. 

Section 25, this act shall commence on the 22d day of August, 1839. 


THE NEW HOUSES OF PARLIAMENT. 


On Friday, 27th September, pursuant to notice, the tender for the third 
contract for the new Houses of Parliament, comprising the carcase of the 
principal building occupying the river front, and returns or wings projecting 
forward at each end to the river wall—were opened before the Commis- 
sioners of Her Majesty’s Board of Works, when after & spirited competitios 
as will be seen from the subjoined list of tenders put in by some of the priu- 
cipal builders in the metropolis. The contract was decided in favor of 
Messrs. Grisse] and Peto, the well-known builders of the York Road, Lam- 


beth. 
Mesers. Grissel and Peto . x . £139,718 
Mr. Baker . š ; š H 167,746 
Mr. Cubitt . . . : : 174452 
Mr. Winsland a . . š 177489 
Messrs. Lee . . . . 179,363 
Mr. Grimsdell . . . . 181,588 
Mr.Pipr . E . . " 183,106 
Mr. Hicks . ; . . . 183,899 
Mr. Bennett a * P A 184,639 
It is expected that three years will expire before the above contract will 


be finished, and that it will be ten years ere the structure will be entirely 
completed, 


INSTITUTE OF THE ARCHITECTS OF IRELAND. 

A special meeting of the members of the Institute was held in Dublin oa 
the 8th ult. to install the Visconnt Fitzgerald and Vesey into office as Presi- 
dent. Addresses were made both by his Lordship and Mr. Morrison, tha 
Vice-President, which in a tone of eloquence called on the membess to per- 
severe in the useful course which they had undertaken. It gives us much 
pleasure to see the interest taken in such an important institution. 


STEAM NAVIGATION. 


THE ARCHIMEDES STEAM VESSEL, 


Our readers will probably recollect that the Archimedes, a remarkably 
fine-formed vessel, of 386 (?) tons bardes, fitted with a pair of engi 
of 45-horse power each, manufactured by Messrs. Rennie, and the 
screw propeller, as applied by Mr. Smith, was first tried early last 
summer, and that the experiments were suspended, in consequence of 
the unfortunate bursting of one of the boilers. At that time the screw 
consisted of one whole turn of a single thread, 7 feet in diameter, amd 
8 feet pitch. The boilers have now been replaced by two new opes, 
manufactured by Messrs. Miller and Ravenhill; and at tbe same time 
a modification has been introduced in the form of the propeller. Jt 


‘eonsists now of two half-turns of a thread, 5 feet 9 inches in 


and 10 feet 


itch, placed diametrically opposite to each other on tbe 
propeller si 
the vessel. 


so as to occupy a space of only 5 feet in the length ef 


These alterations being completed, an ezperlmontal trip was made 
down the river to Gravesend, on Monday, the 4th ult, aud the rasait 
was considered highly satisfactory. We regret that we were unable to 
be present, as we can, therefore, only speak from information we haye 
collected since. 

We nnderstand that she run from Gravesend to London Bridge, 
a distance of 28 to 30 miles, which was accomplished io two hours, beth 
wind and tide being favourable. No concinsiou can, however, be drawa 
from this result, respecting the comparative performance, on account ef 
the co-operation of the wind and tide; but the mean speed of the vessel 
through the water was ascertained daring the trip, by noting the Gase 
in which she ran a mile, first with, and afterwards against the tide. 
The results of the experiment were the following :— 

Time of ranning the mile with the tide ........sc0000. 483^ 

Number of revolutions of the engine sbaft per mia, 33 

The speed over the ground was, therefore, per hour, 13.2 miles. 

Time of rnnning the mile against the tide ........ase00 95’ 

Number of revolutions of the engine shaft ............ 23 

Speed over the ground .,..scssscscsrerecsessccceseccescccesce GG miles. 

mean speed through the water was thos ...-0. DO p 

The mean number of revolutions of the engine abat was 3394 
minute, which, multiplied by 5j (which Mr. Smith informs us i 
multiptying power of the wheel-work, which communicates Use uation 
from the engine shaft to. the propeller), gives 120 for the number af 
revolutions of the screw per minute, If the screw were moving through 
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a solid body, it would advance the length of its pitch iu each revolution, | 


or 1200 feet per siuute, which is the same as 13.6 miles an hour; but, 
since the vessel, and conseqnently also the screw only advanced at the 
rate of 9.9 miles an hour, there must have been a recession of the screw 
through the water, ip the direction of the shaft, equal to 3.7 miles an 
hour. The proportion of the available power of the engines effectively 
employed in propelling the vessel was, therefore, 73.7 per cent., the 
remaining 27.3 per cent. being expended im obtaining the necessary 
resistance te the psopelier. 

Mr. Herapath, m his report in the Railway Magazine for the 19th 
October, has committed an error of 1.1 mile en hour to the disadvantage 
of the performanee, in consequence of taking the mean time of running 
a mile, and finding the corresponding speed, instead of taking the mean 
of the speeds with and against the tide. We believe the latter to be the 
method usually followed; but, in case there may be any doubt as to its 
correctness, it is easily demonstrated thue. 

The speed with the tide is equal to the velocity of the vessel through 
the water (which is required to be determined), added to the velocity 
of the tide, which Is an indeterminate quantity. Also the speed against 
the tide is equal to the velocity through the water, diminished by the 
velocity of the tide. If, therefore, we call the former F and the latter 
t, we shall have 


Speed with the tide = V + v 

Speed against the tide = V — v 
By adding these two quantities together, v ls eliminated, and we find 
that the speed with the tide, added to the speed against the tide, is 
equal to twice the speed threngh the water. 


THE HONOURABLE EAST INDIA COMPAN Y'S STEAM 8HIP, 
THE “ QUEEN." 

The fina veseci, whieh is of the same class as the government steamers, 
Medes, Phoenix, Salamander, and Rhademanthus, was built at Lime- 
house by Mesers. Carling and Yeang, the celebrated builders of the 
British Queen and President, aud fitted with a pair of engines of 110- 
borse power each, by Messrs. Seaward & Co., of the Canal fron Works. 
She is fürnished with Halls patent condensers, with apparatus for 
supplying the boilers with distilled water to make good the waste. The 
slides are of Messrs. Seaward’s patent. The armament consists of four 
32-pounders, besides two lomg guns of S-inch calibre, one forward and 
the other aft, intended to carry hollow shot ; they move upon slides and 
fixed pivots, which enables them to take a much wider range than the 
ordinary carriage can give. 

The following are the principal dimensions of her hull and machinery : 

Length between the perpendiculers.................. 173 feet 

Breadth within the paddle boxes ...............—. BI py 


Lys ---—»————————————— 1D og 
Depth of hold... ......... cere eee ee eoe e nonne nnne 19 ft. 6 in. 
LRL e ——— 706 B toms 
Weight of the hutl....... — €—— 2242 = 
Diameter of the cylinders.. ... 56 inches 
Stroke of the pistuns...... ese. 5 feet 
Diameter of the air pump 28 inches 
ve eben ——— 2 ft. 6 io. 
rea of the steam passages into the cylinders...... 60 square inches 

Arca of the eduction PIRA BRA, a 95 » 
Number of tubes, 6 ft. long and j inch diameter in 

the two condensers ......c....ccsceccvecreseseres 2500 » 
Diameter of peddie wheels ..............ccsscessvoee oe 29 feet 
Length of thc floats eee 0 8 y 
Depth of the outer board.................. s... 10 inches 


Depth of the inner....... ——— — «12 » 
Advance of the outer board before the inner one 8 


Number of pairs of floats qn each wheel ............ 20 j 
Number of Doilers ............ UT. — —— 2 
Number of fornaces —ÀM 6 

Length of boilers .. ev — 14 feet 
Breadth of the two boilers ........—....... ave 21 ft. 6 in. 
Welght of the engines ..........0cccocescers cove 220 tons 
Weight Na ql ————— À— 42 p 
Weight of the water they coetain when filled... 30 , 
Weight of the coal carried ............e e 240 49 


Which ut 16 tous per diem is sufficient for........ 15 days : 

Ou Thursday the 21th. ult. the “ Queen," with a party ef naval and 
scientific gentiémen on board, made an L| bly trip frem Black- 
wall down the river as far as Greenhithe. When she was got under weigh, 
we pereeived that the Archimedes, which was lylng a little farther down 
the river, had her stesm wp, and was ready for a run. Accordingly, as 
soon as we were nearly on her quarter, she started, and the two vessels 
maintained nearly the same relative positions for some time, until we 
stopped to take a party on board, when the Archimedes shot ahead, aad 
as she drew about 5 feet less water than the Queen, she was enabled to 
keep nearer in shore, so as not to feel the fall Influence of the tide. 
Netwithetanding this advantage the Archimedes did not seem to gain 
upos ws, by which we judge her speed the water to have been 
rather less, er at least not more than ours. Archimedes returned 


without having proceeded so far as Erith, or having ascertained lier rate 
through the water; but, by comparison with the speed of the Queen, as 
fonnd at tbe measnred mile in Long reacb, we shonid suppose it to have 
been about 9j statute miles an hour. As she passed us on her return 


she fired a salute of two guns, we suppose ip token of victory. Wethen 
proceeded to Long rea 


where we noted the time of rauning a mile, 
first against both wind and tide, them with both in favonr, The resalts 
were as follows : s ; 
‘Time of rnuning the mile against the tide . '"9'3" 
Time of running tħe mile with the tide e. 4744” 
whence we deduce the speed of the vessel over the ground. 
Against the tide | ................ . 
With the tide ...... 
Mean speed, indepeudent of ide .. 
The number of revolntions of the whe 


The mean draught of water was about 14 feet 6 inches, and the dip of 
the floats 8 feet 9 inches; but, ns the ship bad a “a list to starboard,” 
the dip of the larbeard wheel was a little less, and that of the starboard 
wheel a Httle more than the above; which accounts for the fact, that 
the back-water from the latter was rather considerable. while there was 
nothing but a sitgh{ fall of spray from the former, through which the 
wheel was distinctly seen. , 

The ia the boiler before the experiment, was 5!bs. on the 
square Inch, bnt just before we arrived at the mesenred mile, it had 
fallen to 4 jibe. . om the starboard condenser marked 
29 Jy inches of mercury, and that on the larboard condenser 29 +4; the 
Oscillations were seldom grew:er than 3% of am inch, sometimes even 
less. The motion of the engines was during the whole trip remarkably 
smooth and regular. 

Having finished the above experiments, we were snmmened te an 
elegant and substaatial cold collation, which bad been prepared by our 
hospitable entertainers, the Messrs. Seaward, and the day passed very 
agreeably, in spite of the weather, which was by no means such as to 
enhance the pleasnre of an excuraion by water, 


Government Steamer.— Orders have been received at Woolwich doekyard 
from the Lords of the Admiralty, to build a steam-ship of 200 horses power, 
to be named the Lizard. She is to be constructed with all possible expe- 

Vernon Steamer and Sailing Ship.—The Vernon is 170 feet long, 36 feet. 
beam, and 22 feet , drawing about 15 feet 6 inches water, and of 1090 
tons measurement. She is fitted with a steam engine of 32 horses power, 
manufactured by Messrs. Seaward, and calculated to make, in calms weather, 
30 revolutions in a minute ; the boilers consume about 2} cwt. of coale per 
hour. She lately left Blackwall, on a trial against a strong flood tide, with 
jib and driver set in the wind’s eye, blowing very hard from the S.S.W., the 
engine propelling her at the rate of about 3j knots the hour, and i 
18 revolutions per minute. It appears from aecounts that heve been i 
of the performances of this vessel since her departure, that the i 

is of comsiderable service to her as a sailing ship. She i» 
to make the voyage to India in about 70 days. 


The '* Atlantic” Steam-Ship.—This fine vessel may now be seen, in all her 
roportions, in the building-yard of the Messrs. Wilson, north side of the 
‘larence Dock, Liverpool. She is building for the Transatlantic Steam Com- 

y, and intended as a companion to the Liverpool in the New York trade. 

r tonnage exceeds that of the Liverpool by nearly 500 tons, and she will 

be ready for launching in the eourse of six weeks or two months. 


The Witham Commissioners having, from repeated observations satisfied 
themselves that the great speed and racing of the steam-packets on the river 
are causing much injury to the banks and foreshores, are about restraining | 
them to a fesser speed by time, —an alternative to which they have had se- 
course before. The present packets being propelled by engines of trom 25 to 
30 horses power, and being high-pressure, are worked generally at from 40 to 
50 Ibs. on the square inch ; such vessels may work with perfect safety in the 
large tidal rivers or estuaries of the sea, but are altogether unfit for naviga- 
tions like the Witham; and unless some new mode of propelling steamers 
can be adopted which will abate the great agitation of the waters from the 
old paddle-wheel, the sooner the paries liable to uphold the river stop the 
injury now going on, the better.— Stamford Mercury. 


Messrs. Acraman, of Bristol—The spirited house of the Messrs. Acraman 
are about to enlarge the engineering ch of their trade, already very ex- 
tensive and of high repute. They have taken into partnership Thomas Hol- 
royd, Fade late of the firm of Ferguson, Brothers, and Co., of Calcutta, and 

Iliam Morgan, Esq., of London, Engineer ; and the designation of this m. - 
ticular department will, in future, be ** Acramans, Mo and Co.’ r. 
Morgan is a gentleman of known experience, and under his able direction the 
energies of the concern are, we understand, about to be directed to the ma- 
nufactore, with other machinery, of the most powerful engines, as well as for 
marine as for rail-read purposes. They have also, we have heard, taken the 

beyond Clift-house, direct the course of the river, which they 
Intend as a pet for the building of iron rope Employment will thue 
be created for a great number of hands, We cordially wish the coneern all 
success.— Bristol Journal, 
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ENGINEERING WORKS. 


OPENING OF THE BUTE DOCKS, AT CARDIFF. 


On Wednesday, the 9th ult., the day appointed for opening the splendid 
docks and ship canal at Cardiff, so munificently undertaken and completed 
at the cost of the Marqnis of Bute, the town of Cardiff presented & most ani- 
mated appearanoe, there being a vast influx of people from all the neigh- 
bouring towns—from Merthyr and from the hills—all anxious to unite in 
one general tribute of respect to their common benefactor, and we were de- 
lighted to witness the enthusiasm with which the name of the noble Lord 
was received by all classes and persons of every shade of opinion. 

The importance of this undertaking can only be duly estimated by con- 
sidering the vast improvements which have been made and are now daily 
making in Bristol and throughout South Wales, new harbours being esta- 
blished, villages rising into towns of importance, and fishing stations becom- 
ing busy seaports. The improvements of machinery also will, hy means of 
these docks and the Bristol and Exeter railway, open & direct and speedy 
communication between Cardiff and London through Bristol, as the distance 
from Cardiff to Bristol, 12 miles by sea to Uphill, and thence 22 by railway, 
may be performed in something less than two hours, in addition to its being 
always & certain practicable at all states of tide. 

The construction of the docks was entrusted to Mr. Cubitt, of London, as 
engineer in chief, and to Mr. Turnbull, as the resident engineer. — 

We will endeavour to give a few particulars of the construction of the 
docks in our next number. 


Wyre Harbour.—At the mouth of the harbour, nearly 800 men are em- 
ployed, under the superintendence of Captain Denham, in cutting away a 
small triangular point of sand, which at present narrows materially the im- 
mediate channel, a kind of strait. betwcen the sca and the main body of the 
water constituting the harbour. In connection with this work, workmen are 
also employed in rutting off a connecting stream between a lower part of the 
harbour and the sea—thus forcing the whole body of the water, and a por- 
tion of the tidal water, to flow in one current, which, if aecomplished, will 
answer the double purpose of scouring the channel from the mouth of the 
harbour to the sea, and of acquiring an increased supply of water, constantly 
available for vessels entering or going out of the harbour. If this point be 

ined, it will add importantly to the utility and value of the haven. Tbe 

irectors have commenced the erection of a dredging vessel, for the r ose 
of scouring the harbour when necessary, and of removing the small shoals of 
sand which intercept, here and there, the free navigation. A number of 
excellent punts are already made, and a steam tug is in constant readiness 
for towing vessels entering the harbour, when a tug is required, and also for 
assisting in the various improvements carrying forward for extending the 
capabilities of the bay, as a port for large vesse's. Sir Hesketh Fleetwood 
is giving indefatigable attention to the construction of the different works 
comprised in the undertaking, and is sparing neither pains, labour, nor er- 
nse, in order to the successful accomplishment of the entire ect We 

d the opportunity of visiting Fleetwood the other day, and were much 
struck with the beauty and excellence of the plans laid down for the crection 
of the intended town. If completed according to the present designs, it will, 
beyond all doubt, be one of the most uniform, well built, and elegant towns 
in the kingdom. So far, however, as the existing plans extend, it will be, by 
no means, an important town as to size. When we were down, there was a 
vessel of between seven and eight hundred tons burthen floating in the har- 
bour at low water. We had not the means of ascertaining whether the 
harbour is capable of accommodating simultaneously several such vessels.— 
Preston Chronicle, 


Improvements in Woolwich Dockyard.—lt has been found expedient to con- 
struct an immense new dry dock for steam and other vessels of war in this 
Government yard, the Admiralty having resolved upon filling up the former 
intended new dy dock, which, frum strong springs, it was Burd impossible 
to make availabfe, after an ex iture of upwards of 70,000:. Cofferdams 
have been formed on the southern side of the magnificent basin, and an ex- 
cavation commenced, which ís ordi very favourably, under the super- 
intendence of an officer of the Royal Sappers and Miners (Lieut. Dennison), 
who is attached to the dockyard for the purpose of inspecting the new works. 
The site of the new dry d has already been excavated 20 feet, and as yet 
there has not heen any spring met with to arrest the ess of the under- 
taking, which, when completed, will render the basin and docks of Woolwich 
yard among the most commodious in the country.— Times. 


The Menai Bridge is undergoing a complete repair, having suffered consi- 
derable damage in the storm last winter. Government has granted 8,000/., 
but this ís by no means sufficient. 


The waters of the Fossdike have been drained off, and Mr. Ellison, in com- 
pany with Mr. Stevenson the well-known civil-engineer, is understood to be 
surveying the river preparatory to effecting such improvements as are needed 
to adapt it to the existing demands of trade. We congratulate Mr. E. on his 
taking this step, without pressing the extra toll of 64. per ton; to that mer- 
chants, &c., would never submit, and Mr. E. must perceive that increase of 
trade on the navigation, when put into a thoroughly navigable state, would 
quickly repay an outlay of a few thousand pounds. ord Mercury. 

Ribble Navigation Improvement.—The dredging has proceeded most auspi- 
ciously. No machine ever answered the phis of dredging more effectually 
or more satisfactorily. At Peg Hill the bar has been, to a considerable ex- 
tent removed, and the channel through it will, at the end of this week, be 
sufficient to admit the largest vessels which comcs into Lytham. The dredge 
has cleared from its bed, for this last three weeks, the average quantity of 
two hundred and sicty tons per day. The merchants of Preston, in high spirits 


respecting the prospect of improved navigation, have already determined to 
bring their largest vessels up to Preston forthwith; those vessels which 
hitherto have been compelled to disebarge their cargoes at Lytham. It was 
deemed advisable to procure a steam-vessel, to be applied, when occasion re- 
quires, as a steam-tug. An iron vessel, called the ** Lily,” will, in all pro- 
bability. proudly and gracefully make its bow to the shores of proud Preston, 
next week. This vessel will be used throughout the year for the conveyance 
of goods and passengers. The ‘ Lily”’ is nearly a new vessel ; contains two 
engines, each twelve horse-power, and only draws three feet six inches of 
water,—a draft admirably suited for the present state of the river. When 
the large vessels begin to make Preston their port, the dues arising from the 


river will be advanced to threefokl their present proceeds, as they will hare 
5 be paid for crossing three lines, thcse of Lytham, eton, and 
esketh 


Bank, instead of one only, as was formerly the case.—Manehester 
Chronicle. : 


PROGRESS OF RAILWAYS. 


Glasgow and Paisley Railway.—This railway is getting on very rapidly; 
already a great endi the line is in a forwani Ma A comer of peri 
in Tradeston are at present taking down to make way for the dépàt, and 
there are likewise several bridges building across the streets. T n is 
in a complete stir, and when this line of railway is finished, it will materially 
enhance the value of property both in Glasgow and Paisley.—Glasgow Chro- 
nicle. 

Midland Counties Railway.—The fine weather during the last ight has 
enabled the work people employed in the varions de nts of this im- 
portant undertaking to make censiderable progress along different parts of 
the line. ‘he embankment on the left of the Humberstone Road appears to 
have been proceeded with more slowly than any other patioa of the line, 
but, according to present appearances, may be expected to umite with the 
Thurmaston section early in the ensuing year. The tunnel under the Free- 
men's common is getting on expeditiously. Half the distanco has alread 
been accomplished, and as workmen are ed night and day in the 
the whole must be concluded by Christmas. The two stations near the Lon- 
don Road are also procceding with activity, as is the bridge Jeading over the 
railway to the union workhouse. The bridge leading from Regent Street to 
the Occupation Road is nearly finished, and preparations for another, in Geol 
Lane, have been made within the last few days.—Leicester Chronicle. 


Manchester and Birmingham Railway.—Congleton Viadact.—The first stone 
of the celebrated viaduct at Congleton, on the line of the Manchester and 
Birmingham Railway, was laid with much ceremony on Wednesday the 26h 
September. Those of our readers who are interested in railway condertakings, 
know the magnitude of this work; but by those who do not, the following 

rticulars will be read with interest. e viaduct is intended to run m a 

irection nearly north and south, and will cross the river Dane at a point 
about three chains below the extensive silk mill of Mr. Sammel Pearsos. l: 
will cross the Newcastle-road ata point about a chain to the west of the 
corner of Dane-strect. In length, the viaduct will be 3078 feet, or pearly a 
mile, 31 feet in width, and 27 feet between the parapets ; the span will be @ 
feet, with 20feet rise. There will be 42 arches, which are segments of citelet. 
The greatest height from the river to the rails will be 98 feet 6 inches. The 
bases of the piers are intended to be of stone for about twelve feet in height 
above the ground; the imposts and ‘parapets will also be of stone, and the 
rest of the structure of brick. The viaduct will contain about 61.000 cubic 
yards of brickwork, and about 586,000 cubic feet of stone work, and is ex- 
ted to be completed in two yeaxsanda half. The contractors are, Messrs. 
ohn and Samuel Blakeley, of Manchester. The engineers in chief of the 
railway are Robert Stephenson and George Watson Bock, Eaqrs., and W. 
Baker, Bsq., a young gentleman of promising abilities, is the assistant en- 
ineer of the Congleton length —Mr. Buck stated that the via/luct would be 

e most gigantic structure ever attempted in this coiniry in this kangon 
—or indeed in Europe, in modern times. It would be a thousand feet larzer 
than the largest bridge of masonty in Europe, which was the Pont du San 
Esprit, over the Rhone. It would be more than three fimes the height of 
that bridge, and it would occupy six times its volume. 


Hull and Selby Railway.—The rapid progress of the works at the Hull ter- 
minus during the last month or six weeks cannot fail to have arrested the 
attention of the most casual observer. At the principal front of the Hol 
station, on the West side of the Humber Dock, tbe lofty warehouses ef the 
company, which are 270 feet in length by 45 feet in width, have received the 
frame work of the roof, and are now being covered in. The stone from of 
the company's offices has also attained the full height of the first story ; 
when finished they will present an imposing appearanee. ‘The entire fronrage 
towards the dock, iucluding the entrances to the lines of trara-resd, which 
will be placed on each side of the warehouses and the offices, will be sbor! 
210 feet. The tram-roads will cross the street on a level with the pavesnett. 
and extend quite up to the quay, where the waggons may be loaded, and the 
ods conyiyed by this and other connecting railways to Leeds, Manchsur. 
verpool, Birmingham, London, &c. The works at the Kingston-street em- 
trance, coachbuilders’, smiths’, engineers’, and turners’ ps, offers cf 
works, &c., are also rapidly assuming the appearance they are finally 0 
bear; the engine-housc and {of chimney of the stationary engine are our- 
leted, the boilers are set, and the engine is nearly y for work; it wii 
first employed in sawing the immense piles of Baltic timber. by 
Messrs. W. Beadle, Sykes, and Co., the agents to the contractors, ap esteo- 
sive house at Rign; of which nearly four thousand loads have already bre 
delivered. ‘This timber is intended for the basis of a portion of the permane! 
rails, The tanks for Kyanising the timber are upon the hydraulic piste: 
and answer the purpose extremely well, the wood being completely sarama 
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by this process. Mr. Walker, the engineer, has stated that it is done in a 
more eflectual manner than any he has yet witnessed. Some idca of the ex- 
tent of premises required for the station of a railway company may be formed 
by ibose ea be seen such buildings, when they are in orma, tbat 
groun the company for this and other purposes adjoining 
i -street, the Humber Dock side, &c., exceeds five acres, a considerable 
portion of which is now being covered with various needful edifices. The 
ents of these buildings, notwithstanding the large extent of ground 
which they will cover, are admirable for compactness and facilities of inter- 
communication, The ease with which engers may enter and leave the 
earriages, and goods be loaded and unloaded from the carriage ways, being a 
couple of feet below the pavement immediately adjoining on each side, both 
in warehouse and passengers shed, will also be a great convenience. At 
the Selby terminus, two sloop loads of castings were delivered last week for 
the iron bridge, which will be a splendid structure, and one of the largest, if 
not the largest, of the kind in the kingdom. It is expected to be put up in a 
few weeks. The castings have also been shipped tor the Derwent bridge, 
which will be erected in about a month. The whole of the rails and chairs 
are contracted for, and the laying of the permanent way, which has been 
commenced between Hessle and Huh, will shortly be in progress throughout 
the line, which the contractors engage to complete by the 1st May, 1840. 
Fifty waggons, for goods, are contracted for, and the carriages of the first 
and second classes are nearly completed. The locomotive engines, which are 
being manufactured by Messrs. Fenton, Murray, and Wood, of Leeds, are in 
An advanced state of forwardness. We observe that the large culvert at the 
Lime-kiln-creek (about which so much has been said) is nearly completed. 
In fact, to whatever part of the works the eye is directed, activity and rapid 
' progress are manifest, so that no doubt remains of the opening of the line 
next summer—we hope in the early part of it. A seventh call of 5/. per 
share has just been made; and it is gratifying to learn the readiness with 
which the previous calls have been met; of the sum required on loan, and 
for which the company have not advertised, we understand that only a very 
small portion, about 21,000/. remains to be taken up.— Hull Advertiser. 

New Locomotive Engine.—Messrs. Peel, Williams, and Peel, of the Soho 
Iron Works, Ancoats, have recently turned their attention to the manufac- 
ture of locomotive engines for railroads; and on Wednesday trial was made 
of their first engine, on the Liverpool and Manchester line. e general form 
and disposition of the paris of this engine resemble those of the Liverpool 
and Manchester and Grand Junction Lines; the only difference being in the 
mode of working the valves. There are no eccentrics, but, in place of them, 
two spur wheels staked on to the crank axle, driving two other wheels of 
equal diameter placed immediately over them, and running in a frame sup- 
ported by the crank axle, so as $54 premrve the distance between the centres 
constantly the same, and unaffe the motion of the engine on its springs. 
The wheels last mentioned are attached to a short axle or. shaft, carrying at 
each end a small crank arm, which drives a connecting rod attached to the 
valve spindle. There is likewise a very important and creditable improve- 
ment in the construction of the striking lever for reversing the motion, which 
we are unable to describe intelligibly without the aid of a drawing. The re- 
sults of the experiments on Wednesday, during a trip from Manchester to 

Liverpool, with the nine a.m. first-class train, consisting of seven carriages, 
each weighing five tons, as reported by Mr. Edward Woods, the superin- 
tendent engineer, were most satisfactory. On the same day, the engine per- 
formed another experimental trip, from Liverpool to Manchester, with 25 
loaded ons, weighing in the 85, 133 tons 18 cwt. 2 qrs. Previous to 
this experiment, the ' Soho" been running a fortnight with fesengers 
on the Liverpool and Manchester Line, and during that time, Mr. Woods 
informs us, ''no failure has taken place, and the trains have usually been 
brought in before their time."— Manchester. Courier. 


NEW CHURCHES, êr. 


Staffordshire —A new church is to be erected immediately, at Hill Top, in 
the parish of Westbromwich, Robert Ebbels, Architect. 
Stafferdshire.—The parish church of Wilbenhall is about] to be very much 


enlarged, under the directions of Robert Ebbels, Architect 

Staffordshire —The parish church of Wombourne is going to be repaired, 
restored, and greatly enlarged, from designs by Robert Ebbels, Architect. 

Southwark.—A new church has been completed in Park-st It is a large and 
commodious structure, with a handsome bell tower 100 feet in height. The 
style of architecture is Gothic, and it is capable of accommodating 1,000 
I One half the sittings are free. Adjoining the church is a range of 

ty buildings intended for the new grammar school of St. Saviour's, cor- 
responding with the architecture of the church. The old school-house oppo- 
site the ancient church of St. Saviour is to be rased to the ground; the site 
will be devoted to the enlargement of the Borough market, and will con- 
siderably improve the appearance of that locality. The benefits of a moral 
and religious education according to the tenets of the established church will 
be ed to a larger number of scholars than the old school-house coukl 
accommodate. The new church will be consecrated in a few days by the 
Bisbop of Winchester. The site was presented hy Messrs. Potts, tbe vinegar 
merchants. The church has been erected by the trustees of the late Mrs. 

dman's bounty, at an expense of about 6,0004. The new school-house 

a l cost about as much more, and will form an ornament to the district.— 

mes. 

Yorkehire.—1t gives us 


t pleasure to stste, that Mr. J. Walker, the 
respected owner of the Sa 


-Hutton estate, near York, is now erecting a very 
neat commodious chapel-of-ease at that place, which is in the parish of 
Bossall, and at a considerable distance from the parish church. The works are 
pro ipg rapidly, and/under the direction of Mr. Salvin, of London, the 
Ik tec wil soon approach to completion.— Doncaster Chronicle, 


Birmingham.—The ceremony of laying the foundation stone of the first of 
the ten churches proposed to be erected in Birmingham took place on Satur- 
day the 5th ult., at the site granted by the Messrs. Robins, near Great Lister- 
street. The situation is admirably adapted for effecting the object intended 
hy the originator and subscribers to the fund, being in the centre of a very 
large and increasing population. The committee have adopted the plan of 
Mr. Thomas, of Leamington, and the church will be of the carly decorated 
gothic style of architecture, having a tower and spire of 125 fect in height ; 
with lancet windows to the side walls, the windows to the tower and com- 
munion being finished with mullions and tracery heads. The roof will be of 
one span, with open framed principals, and pierced spandrils and corbels to 
the side walls. e structure is to be built of brick, the spire and moulded 
work being of Wheoley Castle stone; and the ground floor, when completed, 
is intended to contain six hundred sittings in pews of the first and second 
class, and two hundred free seats. The end gallery will likewise supply two 
hundred free sittings, making a total of one thousand sittings; and the con- 
traet stipulates that the whole shall be completed hy the first of September 
1840.— Midland Counties Herald. 


Staffordshire.—At a vestry lately held at Leek it was agreed to elevate the 
front of the west gallery, so as to give a lighter appearance to the church 
generally, and to facilitate the labours of the preacher by affording a free 
circulation to the sound. The other alterations are rapidly advancing to- 
wards completion. Three handsome arches have been erected on each side 
of the body of the church. The gallery on the north side is finished, with 
the exception of painting; and the one on the south side is in a state of con- 
siderable forwardness. Altogether the work is of a very satisfactory kind, 
and when completed will afford to Leek a very elegant and convenient parish 
Church. An increase of about three hu sittings will be obtained, the 
whole expense of which will be sustained by the voluntary contributions of 
the inhabitants. In addition to the ancient free accommodation for the poor, 
which was very considerable, 137 more will be appropriated to their use in 
the new north gallery. 

Old Windsor.—The corner-stone of a new district church for the parish of 
Old Windsor, Berks, was laid on Friday 27th ult., by her Royal Highness the 
Princess Augusta, in the presence of a highly respectable and numerous as- 
semblage. After the usual ceremonies, the inscription was read by the archi- 
tect, Mr. Ebbels, of Trysull, near Wolverhampton ; it was as follows :—'* The 
corner-stone of this church was laid by Her Royal Highness the Princess 
Augusta, on the 27th day of September, in the year of our Lord, 1839, and in 
the third year of the reign ot Her Most Gracious Majesty Queen Victoria, 
Robert Ebbels, architect." 

Ashbourne Church, in Derbyshire.—Tbis fine old church is at present under- 
going a very extensive internal beautifying and repairing. A public sub- 
scription raised, and the sum already obtained amounts to upwards 
of 2,0007. Ashbourne Church is one of the finest, oldest, and largest churches 
in Derbyshire, and it is well worth the repair which it is receiving. 

Welch Church.—It is in contemplation to erect a Welch church in London 
for the especial use of the natives of the principality, to worship their Maker 
in their own language. We cordially concur in the object of the promoters 
of this excellent undertaking, and trust it will meet with the support of the 
Welch nobility and gentry throughout the kingdom.—Cambrian. 

New Catholic Church at Stalybridge.—On Wednesday 26th Steptember, the 
Catholic church, dedicated to St. Peter, was consecrated. The edifice is built 
of stone, in the Gothic style, and cost upwards of 4,000, in its erection. 


* PUBLIC BUILDINGS, &c. 


Queen's College, Bath— This extensive structure, desi 
of Bath, is now in the course of erection on Claverton Down, a lofty and com- 
manding eminenee, from which it will overlook the city of Bath, and be seen 
in every dircetion. The Grand Terrace in front of the building is 800 feet in 
length by 60 feet in width, is intended for the carriage approach, there is 
also a smaller terrace 20 feet wide, on which the bui ing will be elevated, 
this is to serve asa enade for the use of the students and subscribers. The 
extent of the building is 600 feet long, and ing in width from 40 to 45 
feet. ltisofa uniform design in the Saxon style, ving a grand principal 
entrance in the centre, consisting of a noble archway richly ornamented and 
surmounted by the appropriate arms of the college, and leading under the 
lofty tower which is 130 feet high, to the chapel extending to 80 feet behind 
the front. The wings on each side are terminated by embattled towers at the 
angles. The interior arrangements consist of a lecture theatre 50 by 60 feet, 
capable of holding 600 persons; museum 100 fect by 40 feet, and a libra: 
of the same dimensions. The students apartments are arranged on each side 
of the long corridors, there are also apartments for the use of the professors, 
warden, and others connected with the establishment. The rooms are so 
arranged on the ground floor, that a view may be obtained from the principal 
lecture-room through the t hall, saloons, vestibule and corridors to t 
extent of upwards of 500 feet, to be illuminated bv a rich stained-glass window 
at the termination. The height of the building varies from 35 to 5U feet,. 
some portions of which are three stories big , the floors being concealed by 
the transverse mullions of the windows. It is estumated that the building 
will cost 30,000., which sum is to be raised by shares of 1004. each, and cal- 
culated to accommodate 215 students, with capabilities of extending the num- 
ber shouk it be found requisite. 


Mechanics! Institution, Bath, is now erecting at the corner of €harlotte- 
street and Queen-street, with & front elevation 70 feet in width by 40 feet in 
height, and 4 feet in depth, approached by a flight of steps leading into a 
large entrance vestibule with ni for four statues. The building will com- 
prise a souterroin containing dwelling rooms for the librarian, a committee 
Toom, and five other rooms for the use of the various classes; the ground 


ed by J. Wilson, Esq., 
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floor contains a library, reading room and a museum, together with the prin- 
cipal staircase ; the upper floor is arranged to contain a large lecture room, 
capable of accammodating 600 persons, a picture gallery 65 feet in length, 
also two other rooms for philosophical apparatus, &c. e armorial be s 
over the doorway, are those of the city of Bath, the facade is surmounted by 
a statue of Minerva. The front elevation and side front will be of Bath stone. 
The estimate cost of the building is 24002.. which the contractors have en- 
gaged to finish for that sum. Mr. James Wilson, of Bath, is the architect. 
ontgart.—Herr Zanth, architect of Stontgart, Honorary and Correspond- 
ing Member of the Royal Institute of British Architects, has recently com- 
menced the erection of a very elegant, although small, theatre for the King 
of Wurtemberg at Cannstatt, near Stutgart. constructions are already 
far advanced, and if the winter should be sufficiently mild to permit the con- 
tinuation of the works, it is expected that the first piece will Played in the 
summer of next ycar. He has also nearly complcted for the King a small 
conservatory for tropical plants, upon the system, of tbe English buildings 
t class. 

Buildings at Munich.—The author of an article in No. 27 of the Foreign 
Quarterly predicted ** that after a visit to Athens and Argigentum, Pastrum 
and Pompeii, the student in architecture will finish his studies hereafter on 
the Glyptothek nnd Pinacothek of Klenze at Munich, and the Wachtgebäude 
and Museum at Berlin." Such is the opinion of an amateur (P) critic; let us 
now turn to the judgment of an intelligent foreign architect upon the ve 
same subject :-—‘I remained nearly two weeks in the capital of Bavaria, 
my opinion is very decidedly made up. Edifices, as vast as they are nume- 
rous, have been erected and are erecting in that city; but among the three 
arts which contribute to these various and important creations, architecture 
is far frcm holding the first rank. To painting must the first palm be ceded, 
then comes sculpture, and last of all, architeeture. I cannot now develop all 
the reasons, nor examine in detail al! the monuments which cover the surface 
of Munich, in support of my opinion ; but I shall take up the task as soon 
as my professional occupations, which have accumulated during my month's 
absense, allow me the leisure to do so." B. A. 

l————————— 


MISCELLANEA. 


Waves of the Sea.—M. Aimé has presented a memoir to the French Aca- 
demy of Sciences, in which he gives the results of his experiments on the 
depth to whieh the motion of waves extends, made in the Bay of Algiers, from 
December, 1838, to July. 1839, during the continuance of the heavy north 
and north-east winds which caused such a great swellin the bay. He con- 
cludes—Ist, That the motion of the sea produced by the agitation of the 
waves may be sensible 40 yards in ; 2dly, That the motion at the 
bottom is oscillatory; and Sdly, That the extent of this oscillation varies 
slowly from the bottom to the surface. 


Northern Lights—The northern lights were observed at Paris on the 3rd’ 


of September, at 10 o'clock in the evening. Also at Asti, in nt, on 
the 41h of September, at one in the morning, and at Alexandria, in italy, 
at ten o’clock in the evening. 


LIST OP NEW PATENTS. 
GRANTED IN ENGLAND FROM 27TH SEPTEMBER TO 24TH OCTOBER, 1839. 


JoszPu CLiNTON Rosertson, of Peterborough Court, Fleet-street, Patent 
Agent, for “an improved method of manufacturing artificial marble.” 
ecd nag by a foreigner residing abroad.—Sealed, September 27 ; six 
months. , 

Henry James PinpiNc, of Osnaburgh-street, Middlesex, artist, for “ im- 
provements in collars for Morses and other animals.” Communicated by a 
foreigner residing abroad.—September 275 six months. 

Paancis MacxknoNt, of Saint James's-square, Middlesex, gent, for “ im- 
provements in steam boilere or generators," — 27; six months. 

Tuomas Rosinson WiLLIAMS, of Ch ide, gent., for “ certain improve- 
mente in the manufacture of flexible fibrous substances, or compositions, ap- 
plicable to covering buildings, and other useful purposes, and also the ma- 
chinery used therein,” —February 28 ; six months. 

WiLLIAM Henny Bunxz, of Shoreditch, for “improvements in the mode 
Of constructing vessels for containing air, applicable to the purpose of raising 
sunken, or lifting floating bodies under or in water ; and of fastening such 
vessels to chains or other machinery, or ratus to be used for raising or 
lifting such bodies.” —October 3; aix oaths. 

Jos CurLzB, of Lady-poole-lane, Sparbrook Warwick, for “ certain im- 
provod combina tione of metals (o be used for various purposes." —October 3; 

months. 

Samvuzy Hatt, of Basford, Nottingham, engineer, for “ improvements in 
machinery for propelling."—October 7; six months. 

Francis GvBaox, Spillsbury, of Walsall, Staffordshire, chemist: MARIE 
Francois CATHERINE Dozrzzg Connavx, of Upper Norton-street, Middle- 
sex, and ALEXANDER SAMUEL Byrne, of Montague-square, gent., for “ imt- 
provements in paints or pigmente, and vehicles, and in modes of applying 
paints, pigments and vehicles,'—October 7 ; six montbs. 

Joun Loruiax of Edinburgh, geographer, for “ improvements in appa- 
ratus for mearuring, or ascertaining weights, strains or pressure.” —October 
10; six months. ens 

JoHN BanNzrT Humpureys, of Southampton, C. E., for “ certain îm- 

è shipping generally, aud in steam vessels in particular, of some 
ef these improvements being individually novel, and some the result of novel 
to or combination of parts already kuown.'—October 10; six 
months. 

Jauus SuiTR of Deanston Works, Killmadock, Perth, cotton-spinner, for 


u“ a self-actiag temple, applicable to looms for working fabrics, whether 
moved by kend or power.” —October 10; six months. 

James Smura, of Deanston Works, Killmadock, Perth, cotton spi , fec 
“ certem improvements eppliceble (o canal navigation,—Oectober 10; xx 
for “ improvements is 


months. ` 

Jonx Swatn Woars, of Manchester, 
rotatory engines to be worked by steam, and ether fixide, such engines being 
also applicable for pumping water and other liquids." —October 10; zx 
months. 

Davip Harcourt of Birmingham, brass founder. for “ certain impreve- 
mente i» castors for furniture and other purposes” ——October 10; ait 
months. 

Roszmr Epwuxp Mommicm, of King William-street, London, geatlemen, 
for “ improvements in the manufacture qf boot: end shoes and coverings fer 
the legs.” Communicated by a foreigner residing abroad.—October 17; aix 
months. 

Jouw Dicxixsow, of Bedford-row, Holborn, Esq., for = certain improve- 
mente in the manufacture of paper "—ÜOctober 17; six months. 

Jonn Coorz HapniNo, of Baxing-place, Waterloo-road, civil engineer, 
and Gronce Hawzzs, of Gateshead, iron works, Durham, for “ certain im- 
provements in the construction of wheels for carriages to be weed oe reil- 
ways.” —October 17 ; six months. 


“ certain improvements in the construction of furnaces.” —October 19; ax 
months. 

Cuanzes Ronen, of Leadenhail-etreet, cloth manufacturer, for “ ispreve- 
mente in fixing colour in cloth.”’—October 19; two months. 

WiLLIAM NzwroN, of Chancery-lane, civil engineer, for “certain im. 
provements im machinery or apparatus for working or maneyfacturing 
aeren” Communicated hy a foreigner residing ahroad.—October 24; sux 
mont 

JauzS SuTCLIFFE, of Henry-street, Limerick, builder, for “ certain im- 
provements in machinery er apparatus for raising end forcing water, or 
other fluids, and increasing the power ef water upon wajer-«bbeols end ether 
mackinery."—October 24; six months. : 

Gxonow GaATDOX, of Sloane-street, Chelsea, for “ certain improvement 
in instrumente, for which letters patent were granted te him, ead 
which were called (herein, * 4 new Compass for Navigation end other Pur- 
poses,’ parte of which improvements are applicable to instruments for mes- 
suring angles at sea or on shore, by aid of reftection or refraction, or of 
reflection combined with refraction, and pert are applicable te. meyaetic 
compasses for ascertaining true ings frem celestial observations, end for 
comparing the same with the bearing of the magnetic needle contained im 
such compasses, whereby to determine and be enabled te allow for the devia- 
tion of such needie from the true meridian, whether by veriation, lecel 
attraction, or other cause of errer.”—October 24 ; six months. 


TO CORRESPONDENTS. 


We are obliged to Major Turnbull, of America, for the additional engraving: 
of the Potomac acqueduet. 

Mr. Sheppard has favoured us with an extensive table of ients, which we 
shall publish next month. We are also obliged to him for ion relative te 
the progress of works in Sussex, which we are necessitated to postpome until nert 
month, which we hope he will excuse. 

Agreeably to the wish of several correspondents, we are having an extensive labie 
uci qid or setting out railway curves, which we expect to be able to gire nest 
month. 

The next month's Journal will conclude fhe second volume, we have to request 
subscribers to complete their sets immediately. 

We omitted to notice last month the receipt of D. C's (a young mechanic) cen- 
munication relative to Bunnett and Corpe's Concentric Engine, he will perceise 
that a similar communication was published, which had been previously received, 
which is the reason that we omitted his notice ; however we shall be glad to kear 
from him respecting the latter part of his communication. 

buildings 


As it is quite impossible for us to apply fer infermation in regard to i 
we have eit at all, or else do not kmow whe are any of the parties 
genéiemen miil 


not heard 
employed upon them, we most earnestly request thal professional 

have the kindness to apprize us of the K uildings they are executing, 
they not care to favour us with any thing like a iption of them. 
like ours ought to be a record of all that is going on in architecture throughout the 
kingdom ; yet it is hopeless to expect that the utwost exertions om our port cm 
render it such, if the only parties who are capable of supplying ws with the iatslii- 
gence pry for that purpose, ee so of their con aeon We cami 
complain of having met with any backwardness in furnishin i iwa sr, 
hase. solicited, on the part “A applied.. Ser Jp etree a 

Sor the reason first assi, 
to whom we 


even sheoid 
4 Jours 


those to whom we have dy: s 
it is only in a very few cases that we know ad 
ht to ess ourselves. 

Communications are requested to be addressed to “ The Editor of the Civi 
Engineer and Architect's Journal,” No. ll, Parliament Street, Westesinster, 
or io Mr. Groombridge, Panyer Alley, Paternoster Row; if by ] 
rected to the former place ; if by , rect i the 
two places where the coach arrives at in London, as we pre frequently put te ùe 
expence of one or two shillings for the porterage only, of a percel. 

Books for review must be sent eariy in the menih, communtedtions on or <= 
oe (if with wood-cuts, earlier), and advertisements on or before the 

nf. 


pa per VOLUME MAT BE HAD, BOUND IN CLOTH AND LETTERED TN GOLA 
4. 
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CURTISS PATENT RAILWAY IMPROVEMENTS. 
GROUND-ROPE APPARATUS. 
Fig. 1 


GROUND-ROPE APPARATUS. 


A machine or apparatus for connecting or disconnecting a train 
with a ground-rope whilst the rope is in motion. Figure 1 is a side 
view, and Figure 2 a front view. C is the cable or rope. A, the 
forewheels of. the leading carriage, B, the framing of the carriage. A 
stage is fixed to the front of the carriage, upon which is erected the 
standard or frame f f, a vertical bar of iron D is connected with the 
train by the link g, and suspended to the frame by the chain g’, which 
coi's round the barrel /; the lower part of the bar is formed into a 
kind of broad hook, the under side ing formed like a latch, and the 
face rounded longitudinally, and hollowed to receive the rope; when 
the rope is detached, it occupies the position shown by the dotted 
lines, and the bar D, when about to hoo up the rope, occupies the 
poson shown by the dotted lines in Figure 1; then by turning the 

andle À, the bar is lifted up, and brings the rope with it, which is 
then tightly held or jammed, as in clams, between the Wroad hook of 
the bar, and the pieces e fixed to the framing; at first the rope slides 
through the clams and prevents concussion, but asthe train gets into 


motion, the sliding is less and less, until the train attains the full : 


velocity of the rope; a ratchet is piecea upon the axle of the windlass, ' 


so as to hold up the bar, but in order instantaneously to disengage the 
rope, a bar K is provided, which works on a joint J, so that at any 
moment the bar 


train is checked by the drags or brake in the usual way ; the fingers 
P» P, are placed in order that the rope may be prevented following 
the hook of the bar D, when the rope is required to be thrown down; 
the upper part of the standard F is Praed rounding in such way as to 
allow full play to the upper end of the bar D. 


may be thrown on one side, as shown by the dotted : 
lines in Figure 2, when the rope drops down, and the velocity of the ' 
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APPARATUS TO TAKE UP A CARRIAGE OR CARRIAGES WHILST TRE 
TRAIN IS AT FULL SPEED. 


Fig 3, Side View. 


Fig. 4, Front View. 


A machine or apparatus by which a carriage may be taken up and 
attached to a train, without stopping the train. Figure 3 is a side 
view and section, and figure 4 a front view. A, is the fore wheel of 
the carriage to be taken up, and z the axle; upon the axle is placed 
the sheave F, within which coila the rope C, the sheave runs loose 
upon the axle, and is thrown in and out of gear with it by the olutch D, 
worked by the lever e, the end of the rope is made fast to the sheave, 
and the rope coils over itself, the rope may be of any convenient 
length, about 100 yards I consider sufficient. B, B, are two supports 
depending from the framing of tlie carriage to support the axle more 
steadily. L, is the framing of the last carriage of the train, to the 
side of the framing is fixed the book K, a post 4, is placed at a proper 
distance, upop which is fixed the hook or boit 5, the ring g, fastened 
to the end of the rope c', is then hooked upon the bolt /; the hook 4, 
of the passing carriage hooks into the ring and carries away the rope, 
which then drags the carriage to which the pulley is attached along 
with it; but the carriage is dragged after the train by a velocity so 
much slower than the train, as is die to the quantity of rope uncoiled 
for every revolution of the wheel A, for example, if the train passed 
over five yards, and the rope uncoiled four yards, the space passed 
over by the oarriage at starting would be one yard or one-fifth the 
velocity of the train, but the velocity of the carriage is increasing as 
the coil of rope becomes less, and it moves slower than the train until 
all the rope is unwound, then afterwards the rope winds upon the 
axle, when the carriage then moves at a greater velocity than the train, 
and in the same proportion as the rope coils up when it at last over- 
takes the train, ihen when it has arrived close up to the last carriage, 
4 bolt is fixed into the drag link, and the clutch is thrown out of gear, 
and the carriage is then united to the train the same as the rest. In 
this instance the sheave and apparatus is applied to the carriage, but 
it may likewise be applied to the engine or tender, and the best place 
to fix it would be outside the wheels, lengthening the shaft, and hang- 
iug the sheave upon it; and aa regards tlie operation of taking on the 
coach, the link or ring #, of the rope will hook into the book K, in- 
stead of the ring into the hook as before described; and the rope C 
will coil round the reverse way to that shown iu tlie drawing, the 
carriage is of course placed in a siding, and it enters the line by a 
switch in the usual way. 


AN IMPROVEBD MACHINERY OR APPARATUS FOR MAKING SIGNALS. 
Figure 5 


The peculiarity of which consists 
in conveying the signal a mile or 
any convenient distance from the 
station, the object being that the 
engineer may pass the signal post, 
Ee have distance and time suffi- 
cient to stop the train before reach- 
ing the station or place for stop- 
ping; the machine for a light is 
shown in figure 5. A, is a lamp 
post. C, a lantern of any peculiar 
shape, with bull's-eyes on three 
sides, or it may be formed of glass 
like a street-lamp, or in any other 
manner. C,is the lamp witb re- 
flectors behind the light in the usual 
way. B,isashade supported upon 
the vertical rod e, passing through 
the post and united by u joint at 
its lower end, with the bell-crank 
F, to which is likewise suspended 
the ball or weight M, to the other 
end of the crank F, a joint is at- 
tached, with which is connected a 
strong wire g, which is led like a 
bell-wire, by proper connections to 
the crab 4, placed in a room of, or 
near, the station-house; the wire, 
or a chain or rope united to its end 
is fastened to the barrel #, of the 
crab &, which coils round the 


a small concealed jet of ga may be always burning so as to infame 
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horizontally, and when the rod eis depressed to stand vertically, or 
the apparatus may be formed double so as to work both telegraph and 
the lamp at once, whether by day or night. 


HYDROSTATIC CHAIR. 


Fig. 6, Section. Fig. 7, Front View, 


This apparatus consists of a seat to destroy the vibration of the 
railway carriages shown in figures 6 and 7, this consists of the outer 
case C, formed with a double bottom, dividing it into two parts, the 
upper in which the seat floats, and the nnder forming a receptacle for 
the superfluous water, the inner case or box. B, has a space all round 
it of about an inch clear, and the top of the outer case, und the bottom 
of the inner floating box is bound round with a loose hemp gasket or 
other suitable packing to prevent the sides of the cases from touching 
and to act as guides for the seat, the seat is raised by a person pump- 
ing up the water from the lower or waste box D, by means of the syringe 
D, the seat is lowered by the cock f, being opened by the wire or string 
g, and allowing the water to flow out into the waste box; the waste 
pipe /, is placed as high as it is poer the water should rise in the 
upper box without overflowing, so that the water returns by it to the 
waste box. The cases or boxes may be made of any suitable materials, 
but I consider sheet-iron the best. Figure 6 is a section and side 
view, and re 7 a front view. A,is the seat formed in the same 
way as a chair or other seat; A, is the suction-pipe of the syringe, and 
the line n denotes the floor of the carriage. 


WHEEL ADAPTED FOR THE CoMMON Roap or RAILWAY. 
Fig. ©, Side View. Fig. 9, Cross Section. 


My next improved machinery and apparatus is a wheel adapted to 
run upon the common road or upon the rails of a railway. 

Figure 8 is a side view, and figure 9 a cross section of the wheel, 
the wheel is formed as shown, as if the conical railway wheel were 
placed outside of the common wheel ; if the wheel be formed of wood 
the felloes should be broad enough to take both tires, the outside tire 
may be the same as that used for a railway wheel, and the road tire 
the same as usual. I consider 14 inch sufficient difference in the radius 
of the two wheels; the best mode to fix the spokes will be as shown, 
alternately to cross them; the nave would be best of cast iron in the 
usual way. The only part of the wheel which I claim as my invention 
being the form of the ring, any usual method may be used, and any 
material employed; the best mode to form the ring will be to make 
the wheel in the usual way and then shrink the railway tire b, b, upon 
it, then when this is turned in the lathe and the edge likewise, the 
road tire c, c', may be shrunk on afterwards in the usual way; or the 
tire iron may be rolled to the entire shape, and the wheel put to- 
gether upon the usual railway system. D is the nave, e the axle, and 
J the spokes. 


TILGHMAN'S RAILWAY BAR. 


The nature of the improvement consists in so forming the bar that 
there shall be a reduction of the height usually given to the r rail 
between its head and the base on which it rests; thereby diminishing 
the leverage of the rail, while its strength and capability of being 
firmly secured to the cross-tie, are provided for by the addition of a 
rib directly under the centre of the base, which rib may be made 
plain, trapezoidal, or with a lower web. 

To fasten the rail, the lower rib is inserted in the cross-ties, and 
wedged securely to its plan, where it is supported conjointly upon 
the ordinary base, and the under part of the lower web. A duin or 
flat plate of iron, is inserted immediately under the upper base or 
support, to receive which, notches are made in the ends oF the bars, so 
that when two of them are put together, these notches form a mortice 
through which the chair is to be inserted. The chair is affixed to 
the cross ties by spikes or screws. 

The Committee having tested the strength of the improved trape- 
zoidal rail, weight 48 tbe. per yard, by the rules laid down by Pro- 
fessor Barlow in his account of “Experiments on the transverse 
strength and other properties of malleable iron, with reference to its 
uses for railway bars,” feel satisfied it will sustain a weight of from 
six to seven tons without injury, (the supports being 33 inches apart,) 
or about 75 per cent. more than the most approved rail of similar 
weight now in use. 

ith reference to leverage, the improved rail is decidedly ` prefe- 
rable to the y rail, the distance between the upper surface and sup- 
port being considerably less, and as its entire depth is greater than 
that of any other rail known to the Committee, (and may be increased 
at a slight expense, without changing the position of the main support 
or increasing the leverage,) it consequently follows, as the depth 
porera e eflexion, that the improved rail is much the most stiff 
and rigid. 

In point of economy, the Committee are of opinion that the improved 
trapezoidal rail will be found less expensive than the y rail. The 
plan suggested for connecting the bars, and attaching them to the sills, 
they conceive permanent and simple.—Journal of the Franklin In- 
stitute. 


POINTING THE STONE WORK OF A CHURCH STEEPLE. 


Sir—When 1 was building the Parsonage House at Waltham, 
Leicestershire, I had an opportunity of obtaining from the Register 
the following account for pointing, in 1652, the steeple or spire of the 
parish church, and which I have much pleasure in sending to your 
widely circulating journal, because it gives so minutely the materials 
formerly used, as well as the expence incurred, in that important but 
much neglected branch of work, “ pointing." 


** Paid the steeple pointer for pointing the steeple - 310 0 
Jtem for two days' work more à i " . 7 0 
Item for smithy dust . . . š 4 2 
Item for eggs . . . . $ . E 2 6 
Item for nine strikes of lime 7 6 
Item for two strikes of malt 7 4 
Item spent when we paid the pointer - . " 1 6 
Item paid for a mare hired for the pointer A . 6 
ltem for the steeple pointer's man . ; 2 " 1 0 
Item for fetching the lime 4 s . . š 6." 


The Church, which is built of stone, stands on a very elevated situ- 
ation, and is exposed to every wind that blows. 
I am, Sir, 
36, Guild ford Street, Your obedient servant, 
Nov. 15th, 1839. CHARLES DYER. 


RarLwAY Pornrs.—We have during the past week been shown the models 
of railway points or switches which appear to possess important advantages 
over any at present in use. The ingenious inventor is a mechanic now re- 
siding in this town, and who was for some time employed on the London and 
Birmingham Railway, where his attention was directed to the subject. As 
far as we are enabled to judge from the models, the invention will effect all 
that is desired; as, were the plan adopted, it appears that by no possibility 
could an accident occur in consequence of the negligence of the party to 
whose care the points were entrusted. We allnde to the invention in the 
hope of drawing to it the attention of engineers and others engaged in the 
formation of railways; and we shall have pleasure in giving the address of 
the party suggesting the improvement to any gentleman who may apply to 
us for that purpose. It is to be hoped that the inventor, should his plan be 
found to possess the advantages he claims for it, will be rewarded for his in- 
genuity and perseverance.— Midland Counties Herald. 
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SEA BANK AT HOLBEACH. 


Sır—I herewith enclose a description of a Sea Bank constructed in 


1838 for the Messrs. Johnson and Sturton, of Holbeach, for the purpose 


of enclosing a quantity of sea marsh land, ; ! 
The indt measured about two and a quarter miles long, and varied 
from 10 to 14 feet high above the surface of the marsh. There were 
various difficulties connected with the construction of this bank, on ac- 
count of a bank having previously been made on the marsh; the principal 
of 
ote Fl the new bank the material had to be carried over the old 
floor pits, and large creeks had formed themselves both at the back and 
front of the seat of the new bank in several places, varying from 8 to 
12 feet deep below the surface of the marsh, and from 2 to 3 chains 
wide. The new bank in front of the most exposed situations, has 
slopes on the sea side from 6 to 7 feet horizontal to 1 foot perpendi- 
cular, and on the land side 2 feet horizontal to 1 foot perpendicular, 
with a top 3 feet above the height of the highest tide, from 2 to 4feet 
wide at the junction angles of the slopes. 


Section of Embankment. 


H, Height of highest tide. 

F. Foreland or cess, 

P. Pudd'e. 

E. Embankment, 13 feet high. 


The counter bank has slopes of 4 feet horizontal to 1 foot perpen- 
dicular, and a top 2 feet wide, with land slopes of 14 foot horizontal 
to 1 foot perpendicular. 

In executing the work, it was let to the workmen in reaches, at per 
chain of 66 linear feet, measured along the top, including all labour 
in forming, puddling, scooping water from floor pits, breaking and 
spreading crocks, shifting materials, and mecuring ihe same from the 
tide’s way; the men finding all shovels, plank hooks, tools, horses, 
carts, &c., required for excavating, and filing, and Lg. and 
puddling, the proprietors finding all planks, barrows, box horses, 
tressels, ropes, staples, &c., necessary for the same. 

The whole of the earth deposited in the different parts of the bank, 
was well chopped, worked, and trodden together, and the best of the 
material was carefully reserved and laid on the front or sea slope of 
the bank, and well puddled or punned in the most workmanlike man- 
ner, and joined to the surface below; the face of tlie sea slope was 
sodded with the best green grass sods or flagging, varying from 3 to 
4 inches thick, properly cut and joined together; and the land slope 
in some parts sodded, and the other parts sown with seed; in crossing 
the Creeks, facings of fascine work were applied according to circum- 
stances, and some old vessels were sunk in the deepest parts, filled in 
with the best of the soil, and well puddled between; and in conducting 

. the work, it was found necessary to encourage the warping up of the 
old floor pits, by introducing fascine jetty wurk, which greatly accel- 
erated the deposit of the sea warp. The whole of the material used 
in the bank, was dug from the sea side, except where the men were 
filling up, and shutting out the sea at Creek openings, left for the 
draining uf the marsh, where they were obliged to dig the earth from 
the parts that lay nearest to the work, whether at the buck or front of 
the bank, so as to expedite the work, as this part of the operation re- 
quired the greatest attention, or otherwise considerable damage would 
liave arisen to the bank. 

Since the bank has been completed, lines of fascines have been 
planted at the most exposed parts, having half their length let into 
the soil, and have been found very beneficial in breaking the force of 


the waves, protecting the surface of bank, and encouraging the deposit 
of the sea warp. ` 


STEPHEN LEWIN. 
Wikam Office, Bosion, Lincolnshire. 


which was unfortunately washed away in February 1836. In 


NEW SYSTEM OF INLAND TRANSPORT. 


AN experiment has just been made on the Forth and Clyde Canal, 
in Scotland, which seems likely to be followed by very important con- 
sequences, in a scientific as well as commercial view, and to affect 
seriously the relative value of property in canals and railways. It is 
well known, that there isa system of canal navigation practised on 
some canals in Scotland, in which light iron enc capable of carry- 
ing from 60 to 100 passengers, are towed along by a couple of horses, 
at a rate of ten miles an hour; and this is effected by what is called 
riding on the wave. This new system of wave gel Sosy has hitherto 
been limited in its use by the speed of horses, and been thrown back 
into comparative obscurity by the brilliant feats of the locomotive er 
gine, whirling its fponderas burden along the iron railway with the 
speed of the winds. The experiment, however, to which we now 
allude, shows that the same mighty machine is capable of performing 
feats equally astonishing in water as land-carriage. <£ locomotire ew 
gine, running along the banks of the canal, drew a boat, loaded with sizty 
or serenty passengers, at the rate of more than nineteen miles an hour! 
and this speed was not exceeded, only because the engine is an old- 
fashioned coal-engine, whose maximum speed, without any load, does 
not exceed twenty miles an hour; so that there is every reason to infer 
that, with an engine of the usual construction employed on railways, 
thirty, forty, or fifty miles an hour will become as practicable on a 
canal as on a railway. Thus, the wave theory, which was formerly a 
beautiful speculation of science, becomes the basis of a new system of 
inland water transport, and abstract science receives new illustrations 
from the practical application of its principles. The experiments to 
which we refer, were performed in the presence of a number of men 
of science, and gentlemen interested in the improvement of canals and 
navigation, under the direction of Mr. Macneil. 

ere ate z .. The wave of the Forth and Clyde canal, 
from its great depth, travels at the rate of about eleven or twelve 
miles an hour, and that, consequently, in order to “ride on the wave,” 
it would be necessary to draw the boat at fourteen or fifteen miles an 
hour—a speed hitherto impracticable, because above the available 
speed of horses; but it had been confidently predicted, that at these 
high velocities, the violent surges usual at dajati of eight or nine 
miles an hour would wholly disappear, and the vessel ride on a smooth 
undulating wave, exciting comparatively little commotion in tbe 
waters of the canal. Two of the experiments performed set this truth 
in a remarkable light—experiment No. 3 being performed with an ill- 
shaped passage-boat, which the engine had not power to drag “ over 
the wave," and experiment No. 1, with a boat suited to higher velo- 
cities. Now, it happened as predicted, that the boat moved at a less 
velocity than that of the wave, raised a high and powerful wave at the 
bow, which overspread the banks of the canal, and threw up behind 
ita foaming and most injurious surge ; while, on the other hand, tbe 
vessel which moved at the higher velocity rode smooth and even ox 
the top of the placid and gentle wave, leaving behind it no commotion 
but the sudden collapse of the parted water. 
as follow :— 

Experiment 1.—A passage boat filled with passengers, drawn tv 
the locomotive engine, passed over 
Yards. Seconds. 

110 in 12.4] 


220 .. 24.5 | Being a velocity of above nineteen miles an hour, 
83) .. 35.8 riding the wave, with very slight commotion of 
440 .. ssa | the water. 

550 .. 61.8 


Experiment 3.—A passage boat, containing passengers and baggage. 
but unsuited to high velocities, drawn by the locomotive engine, passed 
over 


These experiments are 


Yards. Seconds. 
110 in 34.2 . 
220 .. 65.0 Being a velocity of about seven miles an hoar 
3390 .. 95.2 only, with a large wave raised up at the bow 
440 .. 127.8 aud rolling over the bank, and an after surge 
530 .. 158.8 tearing along the side, the boat being bekti 
650 .. 190.8 the mate. 
770 .. 221.8 


Besides these experiments, there were others highly interesting in 
a practical view. A large fleet consisting of three schooners, three 
sloops, two canal traders, and one small boat, forming a gross weight 
of about 800 tons, were dragged along the canal simultaneously, with 
no other force than the single adhesion of the wheel of the carriage 
to the surface of the rail. ln another experiment, a train of five boats. 


capable of carrying 400 to 500 passengers, was taken along at tbe rate 
of fifteen miles ko bit: — don 
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THE FLEXIBLE WATER MAIN. 
Fig. 1. 
Section of the River Clyde. Well pe 


THE FLEXIBLE WATER MAIN, 
Contrived by the late Mr. Watt, for the Glasgow Water-work Com- 


pany. By Joun RonisoN, Esq, F.R.S.E. 
(From the Edinburgh Philosophical Journal, Vol. III. ) 


Tue Glasgow Water-work Company derive their supply of water 
from a well and tunnel formed in a stratum of sand on che left bank of 
the Clyde, which affords a natural filter for the water of the river. 
As the city lies on the right bank, the conveyance of the filtered water 
across the stream was a problem of some difficulty. The fertile genius 
of Mr. Watt, however, enabled him to solve it. 

He suggested that a flexible iron main should be drawn across the 
bed of the river, through which pumping engines on the north side 
should raise the water fun the well on the south side. In executing 
this plan, the well and tunnel were dug in the sand near the water's 
edge. The well is 10 feet in diameter, and its bottom is 12 feet under 
the oiim surface of the river; the feeding tunnel is 3 feet wide, 
and 6 feet high, and extends for a considerable distance into the sand- 
bank; the well has a wooden platform bottom : its sides, and those of 
the tunnel are built of granite, put together without mortar, and backed 
with gravel, to prevent the influx of sand. The south end of the 
suction pipe (or main) is turned down into the well to a sufficient 
depth. That part ofit which lies in the bed of the river, is formed of 
pieces 9 feet long, (exclusive of joints,) and 15 inches interior di- 
ameter. Part of the joints are formed in the usual way, but others 
are something like what is called “ball and socket," or “universal 
joints.” The whole is laid on strong frames made of parallel logs; 
these frames are joined by strong iron hinges, having their pivots in 


A, iron pipe. B, timber frame. C, canvass. D, joint. E.iron hinge. 
F, ircn straps. G, bearers. 


horizontal lines at right angles to the axes of the pi and passing 

through the centres of spheres, of which the zones of the sockets are 
ortions. The flexible joints are at the extremities of the frames. 
his will be easily understood from the figures. 

The frames and pipes were put together in succession on the south 
side of the river, and (the open or north end bei lugged,) were 
hauled into and across the bed, in a trench prepared or them. The 
machinery for hauling them was of course on the north side; the ope- 
ration was aided and directed by pontoons, &c. Tbe moveable joints 
of the pipes, and hinges of the frames, allowed them to assume the 
form of the bed. 

Upon the lugged end emerging from the water on the north side, 
it was immediately opened iy connected with the main leading to 
the pumps, to secure it against accidents from floods. There is a con- 
trivance for removing any sand which may accumulate in the pipe. 
That part which is under water is covered over with stones and gravel, 
to protect it from injury from pu vessels, 

Fig. 1 is a section giving a general view of the relative situations 
of the well, and the main through the river leading to the pumps. 

Fig:2,a vertical section through the pipe at one of the flexible 
joints. 

E Fig. 3, a corresponding outside view. 

Fig. 4, ditto plan. 

Fig. 5, a cross section of stock-joint and hinge. 

Fig. 6, ditto of the pipe and frame. 

The demand for water having increased beyond expectation since 
1810, (when this work was completed,) a second main of 18 inches 
dame tery similar in all other respects to the first, has been since 
a 
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[DEcgwsza, 


ANCIENT STATUES.—No. 3. 
DICTIONARY or TERMS. 


Translated and rearranged from the French of the Count de Clairac, 
Knight of various Orders, Keeper of the First Division of the Royal 
Museum of Antiquities in the Louvre. 

(Concluded from page 435.) 


Tuose stones are called antigue of which the quarries are exhausted, 
and which are now only to be found in ancient monuments. Among 
this great number of marbles and of other stones, there are very few 
which can be determined with certainty from the descriptions given 
by ancient authors. Most of these stones being only to be obtained 
from the monuments of Italy, we are often obliged to leave them their 
Italian names, the number of which, however, the dealers in antique 
stones have very much increased, by selling as stones of different 
kinds, specimens which are often only varieties presented by the same 
block of marble: The Italian edifices which are richest in marbles 
and other antique stones are, the churches and palaces of Rome, the 
cathedral of Pisa, St. Mark and some other churches at Venice, the 
cathedral of Ravenna, that at Florence, as well as the churches of 
Santa Croce and St. Lawrence in the same city. The palace of Ca- 
serta, the Royal Museum of Naples, and La Favorita, are decorated 
with a great variety of ancient marbles obtained from the excavations 
at Pompeii, Herculaneum, and Capri. The Royal Museum of the 
Louvre contains a great number of columns of the rarest and most 
beautiful ancient marbles, and which are not surpassed by any other 
collection.* Louis XIV. obtained from Barca, in Cyrenaica, a great 
quantity of beautifnl antique marbles, which he used at Versailles 
and Trianon. 

[We have inserted, among the following, the modern marbles men- 
tioned by M. de Clairac; those are marked as modern, all the others 
are antique. Al. </abaster. Bas. Basalt. Br. Breccia. Gr. Granite. 
M. Marbie.] 

Arrican Breccia. Black ground with spots of deep violet, or 
bright red and white veined with black. Very beautiful and very 
rare, 

AFRICAN MARBLE. Purple, white and black.—FLowery. White, 
and purple and yellow. 

ALABASTER, ORIENTAL. (Alabustro, Ital, Albdtre, Fr.) Brown 
Veined, wavy, half transparent; called in Italy, pietra. perruchina, and 
alabastro tarturacato.—Milk White. not transparent.— Transparent 
White. Striped with milky and wavy bands.—Tortoiseshell, tartura- 
cola, or brown veined. Wei ht of a foot cube, 181 tbs. 

ALABASTER, CoroGNiNO. Yellow, 

ALABASTER, FLOWERY. White and reddish brown, ribbony or fes- 
toony. 

ALEPPO Breccia. Yellowish green ground, with spots of violet, 
green, white, yellow mixed with red, veined with pale white. Very rare. 

ALET Breccia, sometimes called ALeppo. Modern. Yellow brown, 
red with gray spots. Found near Aix, in Provence. 

ANTIQUE, GRAND. Breccia, black and white very pure, with great 
spots broken up by zi lines. Extremely rare.—LitTLe. ith 
smaller spots, and the Flack approaching to gs. The quarries of 
these two breccias, which were supposed to be lost, have oeen found 
by M. Layerle Capel, at Aubert, in the department of the Arriege, 

rance. 

ARLECCHINO, Br. Resembles Seme Santo, but is of deeper colour. 

AZURRO. Italian, the same as Turchino, a sky blue. 

BARBAZAN BRECCIA. 
white fragments. Very good; much used at Toulouse. There are 
some fine columns of it in the Louvre. Found near Barbazan, Upper 
Garonne. 

BasaLt. Black, with large white crystals in the shape of pome- 
granates. It resembles a lava from Mount Albano. — B/ack, with red 
granitic bands.— B/ack grey, mixed with small pomegranate crystals 
and little black spots.—Biackisà Grey, with small white veins and 
scales.—- Black, with small shining black spots.—Z'omery Black, 
marbled with white, and irregularly wavy. Green of very close grain. 
Another green with small white crystals, very rare. Occidental and 
Oriental of a dark gray with small white points. The Occidental is 
softer than the other. Weight of a foot cube, 210 fbs. 

BEAUDEAN Breccia. Modern. A magnificent breccia quarried at 
Beaudean, in the Upper Garonne in France, in close yellow teow 2nd 


* Enumeration of some of the articles:—Statues in porphyry, universal 
breccia and coloured marble, 6; columns 103, viz., porphyry 17, rose granite 
24, grey granite 12, universal breccia 4, verd antique 10, Egyptian green 10, 
marbles, breccias, and orienta! alabaster 26.—Note of Translator. 


Modern. Formed of black, brown, and - 


red fragments, According to M. de Clairac, this is the same as the 
Caroline Breccia. 

BEiREDE MARBLE is a fine marble, with large flakes of dark red, 
clear red and yellow, sometimes resembling fine Sicily. It comes from 
the es, and was worked by Louis XIV. 

Bicio, Italian for Gray, vide GRAY. 

BLACK (nero, Ital.) ANTIQUE (Nero Antico). M. A most beautiful black, 
without any admixture, probably the marble of Lucullus. It appears 
that it is still found at Bergama, Carrara, Prato in Tuscany, near 
Spa. The Italians call it improperly paragone. Weight of a foot 
cube, 182 Ibe.— ANTIQUE SERPENTINE BLACK (Serpentino nero antico). 
Vide Porpuyry and SERPENTINE. — MODERN BLACK. Very fme is 
obtained from Bergama, Spa, and the Pyrenees at Mount Majou, in 
the Upper Garonne. 

BLUE (T'urchino, Ital.).—ANTIQUE (Turchino Antico). Mar. Slatey 
grey, with fine and shiny grains. Another with white stripes and 
waved with slatey blue. Piccolo Turchino Antico has very fine grains, 
and narrower stripes. Weight of a foot cube, 188 fbs.—Mopxax. 
Bright bluish grey, with bands of white or dark grey. Found at Genoa. 

Breccia. African, Alet, Barbazan, Beaudean, see under their 
is pease titles. Antique, Yellow, or Gilt, red ground, clear and deep 
yellow spots, veined with red and white. Grand Antique, Partridge 
Eye, Peacock’s Eye, Penne S. Martin, Persecchino, Polzeverra, Porta 
Santa, Porphyry; ed, Rose, Seme Santo, Tracagnina, Verde Antiqu, 
see under their respective titles.—/Memphis. Modern. A violet red, 
in little grey or white fragments. Quarried in Provence.—Pa!! Lu 
macelle, a beautiful pure black, irregularly strewed with white shells 
an inch and more in length, very rare.—Verde de Paglioco, or straw 
green, with greenish and yellow spots. Verde Sanguino Antico. 

eenish grey, white, red and black spots.—Vtolet, There are several 
kinds, Ist, a dark violet ground, with large lilac and white spots. Of 
this superb kind is a beautiful table in the gallery of the Louvre. 
2nd, the same colours with small spots. Srd, with rose spots Very 
rare. The persecchino may perhaps be taken as another variety. 
Vide also SiLicioUs Breccia. 

BROCATELLE. A shelly marble; some are breccias, having the 
appearance of brocade.—Gitt. Yellow spots, veined with and 
mixed with white shells. There is a kind of antique yellow, with red 
veins interspersed with white, which is like the brocatelle.—SPANIst, 
Modern Beautiful yellow spots, well marked, bordered with red and 
violet, veined with white, and containing a few shells. Weight ofa 
foot cube, 189 tbe. 

CAMPAN MARBLE. Modern. Found in the valley of Campan, in 
the Pyrenees. Very beautiful, but not so fine now as when 
by Louis XIV., some of the blocks of which time are still in 
royal stores.—IsaABELLA. A rose ground with some red stripes 
covered with netty green veins, much crossed, and some white.—Rrp. 
A bright red , veined with green and white. GmnkEN.—Cleat 
groom veined with network of a dark green, some white veins cutting 
the others. Campan marble proper unites all these three varieties 
by very large stripes. These marbles are easily affected by exposare 
to the air. Weight of a foot cube, 190 Ite. 

CARNATION $i. A kind of antique yellow approaching a rose 
colour. 

CAROLINE. A modern breccia, exhibited at the Louvre in 1527, 
supposed by M. de Clairac to be Beaudean breccia, which see. 

ARRARA MARBLE. These quarries were wrought about tbe tim 
of Julius Cesar, and in them have been found remains of unfinished 
bas reliefs. The white statuary marble is of a white inclining to bloe, 
of fine and close grain, resembling loaf sugar; but c are often 
found in it which prevent the use of the chisel. The stripes and spots 
are greyish or greenish; when so striped it is named Cipolmactio 
that which is of coarser and harder grain, like salt, is called Saliga. 
Carrara does not take so fine a polish as Parian. It is of this marble 
that most statues are now made, although there are, in Italy and 
France, white marbles which approach it in beauty, and might be used 
in sculpture. Besides white marble, there are others at Carrara of 
different colours, and which form the upper part of the quarries 
Those of Polvaccio almost exhausted, and of Serravezza, are the mot 
celebrated. Weight of a foot cube, 189 fbs. 

CASTRACANE, A Lumacelle, dark brown, rose, and with small ar- 
cular shells of a uu yellow colour. Very rare. 

CERVELLATA. M. Saveloy marble, red ground, white and grees 
with very fine interlaced white veins. 

CINNAMON ManBLE. Yellow, something of an antique yellow. 

CiPOLAZZO. Striated with white and violet. 

CiPoLINACIO. A kind of Carrara marble, white with greyish a 
greenish spots and bands. 

CiPoLINo. Onion marble. Dirty white, striated with 
bands, of green more or less dark, arising from talc. 


wavy 
It is easily 


1839.] 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


affected by air. Itappears to be the same as the Carystian marble of 
the ancients. Statuary Cipolino, like the Pentelican, bas narrow veins 
slightly tinted with green. Muri of a foot cube, 189 lbe. 

RALITIC MARBLE. Supposed to be GRECHETTO and PALOMBINO, 
which see. Some of the marble so called is like fine ivory. 

CoTOGNINO ALABASTER. Yellow. 

CoTONELLO. M. White and bright minium red. 

Dinan MARBLE. Modern Black, used for pavements. Weight of 
a foot cube, 189 lbs. 

FLANDERS MARBLES. Modern. Such as those of St. Ann, gray and 
white, madreporic. Weight of a foot cube, 195 lbs. 

FLowery Marare. White and red, with twisting spots. 

GiaLLo. The Italian for yellow, which see. 

GRAND ANTIQUE, Vide ANTIQUE. 

GRANITE (granito, Ital.). ORIENTAL. Black spots and white streaks. 
—Black and white. Transparent white ground, with a few opaque 
white spots; probably the psaronion of the ancients.—Gray, with 
black and white transparent spots, others milky and opaque. eight 
of a foot cube, 189 Ibs.—Gray, with little black spots.— Green, trans- 
parent white ground coloured with green, large oblong black spots. 
—Red. Red or rose, black or white spots, smaller or larger. Of this 
granite Pompey's pillar is made. Weight of a foot cube, 189 Ibs.— 

ose, With small rose, black and white spots. It seems to be the 
Syenite of the ancients, or perhaps their Pyrrhopecile, and their 

hebaic marbie.—GRANITE OF THE VoscEs. Modern. A mixture of 
rose, gray, and black, resembling Egyptian rose granite. The green 
bas grains of dark green, greenish white and Eick, Yer fine. —Nan- 
min GRANITE. Modem. A kind of Nankin marble, with small len- 
tieular grains. 

GRANITELLE, or fine grained granite. It seems that many of the 

ites which passed for oriental, were obtained from the Isle of 
ba, oe quarries of which have been worked from a very ancient 
period, 

GrecHETTO. Greek marble. A fine white, very close grain, harder 
"ra other white marbles. Corallitic marble is supposed to have been 
ike it, 

GnuzzxN (Verde antico). Br. A beautiful dark green, with spots of 
brighter green, pure white and fine black, The colours must be well 
marked. If the green be of a grayish cast, the stone is not so valuable, 
Sometimes the edges of the spots are tinged with green. This superb 
breccia came from Laconia and Thessalonica here is a marble 
which has a dark green ground, shaded with little bright green and 
black veins. It has a silky look, and is perhaps the prasinum of the 
aecients.—Suza Guzen. Vide PoLzeverna.—Straw Green. Vide 
Staaw.—Verde Sanguino Antico. Br. Greenish grey, white, red and 
black spots.—EscvPTiAN Green. Modern. Red ground, veined with 
a dark and clear green, and white net work. Comes from the Genoese 
coast.—Sea Gruen from Polzeverra, which see. 

Gray ANTIQUE (Bigio Antico). M. A beantiful gray of a bluish 
pearl tinge. It seems that there were quarries of this at Lesbos. 

GnioTte. Mar. Modern Deep red ground, mixed with black and 
white spirals arising from shells. Worked at Caune, in the depart- 
ment of the Aude in France.—ITALIAN. So named, although it does 
not come from that country, is of a uniform blood red almost without 
veins. There are parts which resemble Antique Red, but which are 
better as they show no white spots. Another Griotte is veined with 
green. Weight of a foot cube, 189 lbs. 

HvMETTUS MARBLE. Greyish white, striated, very hard, vide page 
434 of this volume. 

LaxcuEDoc MARBLE, or of Sainte Baume. Modern. Fiery red, 
streaked with with white and grey, madreporic, with regular bands, 
turning together. Worked at Alais, in the department of the Gard, 
and at Portes, in that of the Herault, in France. The columns of the 
arch of the Carrousel and those of the Trianon are made of this mar- 
ble. Itis very much admired even at Carrara, where it is shown as a 
curiosity, as well as some columns of griotte of Canne, in a small 
church built during the last few years. Weight of a foot cube, 185 
pounds, 

LuMACELLE, These are formed of masses of shells, greyish brown, 
veins of a transparent white. Another with rose veins. Another of a 
beautiful yellow, with small black shells very close. Pall Lumacelle. 
Vide Breccia, vide also CASTRACANE, 

Luxi MARBLE. Very fine, a milky white, very fine grains, more 
compact cement than that of ordinary Carrara; takes a fine polish. 

MALPEAQUET MaRBLE. Modern. A vinous pale red, waved with 
grey. These very common marbles are most used at Paris. 

NANKIN MARBLE, Modern. A shelly marble, ground a rosy or yellow- 
ish nankin, with white and bluish spots. Found in 1808 at Mansionx, 
Upper Garonne, France. When in good condition, they are good and 
do not spot, One kind is called Nankin Granite, which see. 


Nero ANTICo. Italian for Antique Black, which see. 

PacLiocCo. Italian for Straw colour, which see. 

PALoMBINO. Dove marble. A milk white, very fine cement, re- 
sembling creamy milk or ivory, without transparency. Supposed to 
be the Coralitic marble of the ancients. 

PARAGONE. A name sometimes given to Antique Black or Nero 
Antico. Paragone is properly the touchstone basalt. 

PARLAN MARBLE. A milk white, sometimes greyish, opaque, its 
tissue is of grains smaller or larger, which determines two or three 
varieties ; it takes a fine polish; its contexture makes it harder to 
work than fine Carrara. eight of a foot cube, 196 lbs. 

PaRTRiDGE Eye. Br. Black and red, spotted with white. 

PAVONAZZO. Italian for Violet, which see. 

PEACock's Eve. Br. Red, white and yellow. 

PzconELLo. Red and white spots, mixed with white circles. 

Penne Sr. ManTiN. Br. Modern. Yellow, white and grey, very 
fme. Quarried at St. Beat, Upper Garonne in the Pyrenees, worked 
by the Romans, and also at present. From this quarry columns 40 or 
50 feet high may be obtained. 

PENTELICAN MARBLE. A yellowish white, close grained, having 
other strie or greenish layers which cause it to peel off in the air. 
Much used by the ancients. 

Perseccuino. Peach blossom Breccia. Very fine with large white, 
red and rose spots. There is a variety with smali spots. 

Pierra FRUCTICULOSA. A silicious breccia or pudding stone, com- 
posed of round yellow and red pebbles, mixed with black dendrites. 

Pietra Santa. M. Whitish and rosy yellow, with very small 
white veins and very compact. 

PoLzgveRRA. Br. Suza Green. Resembles Antique Green or 
Verde Antique, but is not so fine nor so much esteemed. There is a 
modern Sea Green Polzeverra, with a deep dark green ground, with 
wavy bands and network of a clear green, mixed with white fila- 
ments. 

Porruyry. Alabanda, deep brownish red, liver colour, oblong 

en spots.—Black. There is also a black marble of this name. 
lack ground with white spots.—Serpentino nero antico, vide SERPEN- 
TINE.—Breccia Porphyry. This porphyry is very fine, and unites 
in itself almost all the kinds scattered over a brownish red ground. 
— Bromnish Black Ground. Greenish spots. — Green. Greenish 
ground, mixed with white and black.—Deep Green Ground. Oblong 
clear green spots.—JDeep Green. White spots.— Deep Green Ground. 
Black spots.—C/ear Green Ground. Yellowish with black spots.— 
Green, Properly so called, deep blackish green ground, sometimes quite 
clear, white, oblong, irregular spots. The ancients called ophites some 
of these porphyries with a green or black ground.—Very Deep Green. 
Like jasper, oblong white spots larger than those of black porphyry, 
and smaller than those of b'ack serpentine.—Deep Green Ground. A 
kind of jasper, with round oblong white spots.—Very deep Green 
Ground. white irregular spots.—Flowery Green. Deep green 
with small irregular white spots, interlaced like worms.—Red Ground. 
Small and oblong, covered with black and white spots. Perhaps the 
leptosephes of the ancients.— Thebard, red ground, with yellow spots. 
eight of a foot cube of green porphyry, 230 tte. Red porphyry, 
196 fhe. 

PonPoniNo. Italian for purple. 

Porta Santa. A marble breccia, so named, because used for a 
gate of St. Peter's at Rome.—F Lowered Porta SANTA is white or 
grey, bluish, with purplish spots.—PonTA SANTA NOT FLOWERED is 3 
lreca red and white. 

Porto VENERE, or ANTIQUE PonToR. M. Black, veined with yellow. 
The colours should be well marked.—Mopern. M. Black, veined 
with yellow and a little white. From Carrara in Italy, and from St. 
Maximin, near Toulon, in France. 

PunicHLLo. Red and white. 

PurpLe.—Porporino, Italian. 

Rep. Rosso Antico. M. That of a fine quality should be of a deep 
red bullock’s blood colour, uniform, without black or white veins; the 
grain is very fine and very close, and takes a fine polish. In the 
cement cau be seen extremely small white points; when they are 
larger and like sand they injare the Antique Red, and render it dif- 
ficut to work. It is not very hard, but uses the tools like a whetstone 
for which purpose the ancients used it; it is very rarely found in 
large pieces, and is supposed to have been brought from Egypt. 
ANNELATO, red spotted with white.—BRECCIA AnTIQUE Rep. Deep 
red with clear spots. 

Rezzato, A kind of yellow marble with white net work. 

Roseg, Axtique Rose Breccia. Clear red ground with little spots 
of rose and black, others white. Very rare. 

Rosso Antico, vide RED. 

SaINTE BEAUME, tide LANGUEDOC. 
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SALIGNO. A kind of white Carrara marble, so called because it is 
of a coarse hard grain, like salt. 

SavELOY MARBLE, tide CERVELLATA. 

SEME Santo, or Vircin Breccia. Very small red, chocolate, 
brown, bluish, white and yellowish angulous fra 
rare, and is found in small fragments at Pompeii.—SEME SANTO DE 
SETTE Basi formed of fragments of seven colours. 

SERPENTINE. APorphyry. This stone issometimes called Ophite. 
Green ground, with small yellow or yellowish spots in long squares 
and in crosses. There is some with a brown black ground and white 
spots.—SERPENTINO NERO ANTICO. Black ground, large oblong black 
spots. 

SERPENTELLO, SERPETRELLO and SERPARELLO. 
little tortuous red rays or streaks. 

SERRANCOLIN. M. Modern. Straight bands and in great fragments, 
bluish grey, rosy, deep red and yellowish. Extracted from the Pyrenees, 
the same block of this fine marble often presents great varieties. 

Sette Basi. M. White veined with red, and mixed with several 
other colours.—SEME SANTO DE SETTE Basi. Br. formed of frag- 
ments of seven colours. 

p ORE PA Universal or Egyptian Breccia. A mixture 
of pebbles, po and ite of all colours, particularly green, 
yellow and Fediish. This fine breccia extremely bird, is x uin, 
Pictra Fructiculosa, which see. 

STATUARY MARBLE. Marmore Statuario Antico of the Italians re- 
sembles Parian, but it is translucent, and has some relation to the 
phengite of the ancients.— White Statuary. Modern. An immense 
quantity in very large blocks, and of very good quality is found in the 
mountains of Rapp, at the gate of St. Beat, on the Garonne, some 
leagues from St. Gaudens, in the Upper Garonne. It has large grains 
like some kinds of Parian. The first quality of a mild white may be 
easily worked any way. In the exhibition at the Louvre in 1827, 
were some statues of it very well executed. That of Henry IV. when 
a child, by M. Bosio, is of second rate St. Beat marble — This beauti- 
ful marble used by some of the French sculptors, was discovered by 
M. Layerle Capel, one of the principal proprietors of marble quarries 
in the Pyrenees, and who has found out most of the new quaries. The 
statuary marble of Sost, five leagues from St. Beat, in the valley of 
Barrousse, is a very fine white, and very fine grain, but it is subject to 
a number of threads, which prevents its being wrought in large blocks. 
Much harder than that of St. Beat, it is dry, brittle, scales off, and 
often contains rock crystals, which make it hard to work, There are 
other statuary marbles in the south of France, even in the department 
of the Loire, but they are not worked. The white marble of Loubie 
Soubiran in the department of the Lower Pyrenees, near Gave, is ofa 
greyish white, and fine grain, works well, but is in layers, and peels 
off. 


Straw Green Breccia. Verde de Pagliocco. Br. Straw green 
with greenish and yellow spots.—STRAW YELLOW. Mar. A very clear 
antique yellow. 

Syenite. Rose Oriental Granite seems to be the Syenite of the 
ancients. It has little spots of rose, white and black. 

TARTARUCATO. A kind of brown veined, undulated half transparent 
ulabaster, so called because it is like tortoiseshell. 

TracaGnina. Br. The same as Arlecchino, a kind of Seme Sauto 
but of darker colours. 

TuRCHINO. Italian for Blue, which see. 

Universat Breccia. Vide Breccia EGYPTIAN. 

VENTURINO. M. Red and white. 

VERDE Antico. Italian for Green, which see. 

VioLET. (Paronazzo, Italian.) Mar. White with violet spots and 
veins, Perhaps the Synnadic marble of the ancients. 

ViReIN Breccia. Vide SEME SANTO. 

VorTERRA ManBLE. Gypseous. Milk white colour, transparent, 
very soft, may be scratched with the nail, and does not effervesce with 
nitric acid. Specific weight of a pound cube, 154 tbs. 

VoLTRI GREEN MARBLE. Modern. Like Egyptian Green, but 
shells off in the open air. 

WiüiGHTs. M: Brard, in his Traite des Pierres Precieuses, gives the 
following as the specific weight of a cubic foot of various stones. 


M. White, with 


Tbs. Ite. 
Voleanic Basalt - - 210 St. Anne’s marble - - 195 
Verde Antico Porphyry - 203 Giallo Antico marble - 191 
Breccia marble of the Ta- Campan marble . - 190 
rentuise - E - 200 Red Egyptian Granite, or 
Rosso Antico, Egyptian Pompey's column - 189 
Porphyry - - + 196 Ancient Grey Granite - 189 
White Parian marble - 198 Black Dinan Marble - 189 
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lbs. lbs. 

Spania Brelloet ca - - 189 St. Baume Marble - - 185 

hite Carrara Marble - 189 Nero Antico Marble - 188 

Griotte Marble - - 189 Calcareous Alabaster - 18 

ents. It is very | Cipolino Antico - - 189  Gypseous Alabasters - 14 
Turquino Marble - - 188 


These weights give 197-4 as the mean weight of a cubic foot of 
porphyry, granite and basalt, and 189-33 for that of marbles. 

ELLOW. Giallo Antico. Antique Yellow. Mar. A fine yellow, 
of uniform colour, with a few slight violet veins. There is some quite 
clear. That called Carnation has a rosy hue. Antique Yellow is one 
of the rarest marbles, and is supposed to have come from Macedonis, 
there are several varieties of it, and it was much used by the Emperor 
Adrian in his magnificent villa—Breccia YE£LLOW, of clear colour, 
spotted with deep yellow.—Straw YELLOW (Pagiiocco). Very clear. 
—RINGED YELLOW (Annellato). Yellow and black cire!es.—YELLow 
and BLacx, with large spots.—YeLLow, with net work (resziafo).— 
YeELLow with red veins, interspersed with black, a sort of brocatelle. 
Weight of a foot cube, 191 Ibs. 


COMPETITION DESIGNS. 


Sir—Towards the close of last year, an advertisement was published 
in several country papers, addressed * To Architects," for a new Athe- 
neum at Sunderland, and the plans directed to be sent to the chairman 
on the 20th February last, a young architect, who was a candidate, 
applied for information, composed and completed a design and esti- 
mate, and transmitted them to the party: in the May following, not 
having any tidings of his design, he wrote to the party, on heari 
that a builder was the successful candidate, who was proceeding wi 
the working plans and specification; after waiting a few days he 
received an answer, of which the following is a copy :— 


“To J.B.C., Architect. 


In consequence of the committee of the Sunderland 
Atheneum requiring the architect whose plan was selected, to satisfy 
them that it could be effected for 3000/., fher have thought it best to 
retain thy plan along with two others, until they know the result. 


I am, respectfully, 
For EpwarpD BACKBOUSS, 


E. Bacxaovsz, Jun." 
Leeds. 


Now it appears by notice in the papers, that the first stone is to be 
laid immediately, and yet, for some purpose or other, the plans are 
retained, and very possibly the two others—yes, retained nine months 
to satisfy a committee ; some years ago I was a candidate for a public 
building in the same neighbourhood, and had my plans returned within 
three months, and during the last month I had an opportunity for the 
first time of inspecting the building erected after the design, therefore 
selected, and could scarcely imagine, that it was the institution com» 
peted for; if, as in the opinion of the publisher of a Guide to Modera 
Athens, London street architecture is very inferior, I wonder at what 
rate of discount this building would stand; in another case I bad my 
plans soiled and torn after four months’ retention, which so dis 
me, that I have never since ventured on a public competition, although 
I had been successful in several formerinstances. Fora public boilding 
in Leeds some years back, five architects were applied to, and paid for 
their plans, though the result in that case was not satisfactory, as none 
of the competitors were employed, but canvassing and jobbing wert 
resorted to, and a worse design than any of the five was taken, furnished 
by a stranger, by way of easing party spirit: the committee meotund 
all the rooms, passages, holes and corners, entresols, &c., added a!l 
the lengths together, and all the breadths, and thereby give some act 
of floorboarding! It was a most irregular, filled an irregular piece of 
ground, and was supposed to give quantity rather than quality. b 
this Sunderland case, for which the young architect competed, there 
appears something so very indecorous, that it ought to be recorded 
among the many instances of modern deference, paid to architecti, of 
these days of the march of intellect. Apologising for this trespass 00 
your time, I beg to subscribe myself, 


Your very faithful servant, 
Dioxysics. 


1839.) 
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CANDIDUS'S NOTE-BOOK. 
FASCICULUS XI. 


I must have libert 


Withal, as large 8 charter as the winds, 
To blow on whom I please. 


— 


1. And I may surely blow upon one of the newspaper gentry, even 
nt the risk of being hows up by some of them in retum. “Covent 
Garden Theatre,” says the oracle of the Sunday Times, “is a much 
finer edifice than Drury Lane, having been designed after the ‘Temple 
of Diana at Athens’ "! still, it is possible that he meant the Parthe- 
non all the while, Diana having the reputation of being as good a 
Parthene as Pallas Athene herself, notwithstanding the bit of poetical 
scandal about “chaste Dian" and Master Endymion. But if the 
erudite newspaper critic imagines, that Covent Garden Theatre bears 
any resemblance in its design, either to the Parthenon at Athens, or 
the temple of Diana at Ephesus, or Diana anywhere else, he is gifted 
with a very powerful imagination indeed. After all, the chief wonder 
is, not that a newspaper writer should blunder after thut egregious 
fashion, even in this march-of-intellect age, but that the enlightened 
public should be so mucli in the dark as to swallow blunders which 
à school-boy could correct. It is greatly to be feared that, without 
libelling that very respectable personage the “Public,” we muy give 
it eredit for a vast amount of ignorance on alinost every thing con- 
nected with architecture, for on scarcely any other subject do we hear 
so much nonsense and absurdity uttered so fearlessly and with such 
impunity. 

IL. If our designers of shop-fronts do not display so much invention 
as they might do, they certainly have not that excuse for not indulging 
in it, which their àe/fcrs avail themselves of; because they may expe- 
rimentalize without risk of incurring reproach on tlie score of licen- 
tiousness. Hardly worth while is it to be correct, where correctness 
is attended with no merit of any kind; and most assuredly a miniature 
facsimile of some ancient example from Stuart, applied as an order 
to the frontispiece of a shop, can produce no effect in itself, whereas 
an origina! composition for the same purpose would at all events be 
less stale; and if clever and tasteful into the bargain, would have 
value as a specimen, and might, should it be found worthy of such 
distinction, me a model for something of the kind upon a larger 
aml more satisfactory scale. Whatever else we choose to impute it 
to, our excessive shyness of any attempt at originality, caanot be at- 
tributed to our aversion to novelty, because, in our eogerness for it, 
we take a sudden jump from one favourite style to another diametri- 
cally opposite to it, and make no scruple of adopting without hesi- 
tation, most preposterous architectural fashions, provided only we 
have due authority for them. While to innovate upon either Grecian 
or Gothic, no matter in what way or with what intention, would be 
reprobated as little leas than sucrilegious, we may, without the least 
offence, abandon both for the Elizabethan, or any other tasteless and 
mongrel fashion, provided that we then also adhere strictly to prece- 
dent, and not sacrifice one iota of its bad taste and deformity. Should 
any one, instead of closely following some one of the various examples 
of Grecian Ionic capitals, venture to compose something different, yet 
with kindred feeling and spirit, he would greatly discompose all his 
brethren, to whose astonishment at his presumptiou and rashness there 
would be no end. Yet should it so please him, he might copy the 
poorest—or, we might say the best, for almost the best are poor 
enough, in all conscience—of the Roman and Italian specimens of the 
same kind, without incurring censure. His taste, indeed, might not 
be applauded by every one; but his orthodoxy could be questioned 
by no one. And truly, let the taste so shown be as bad as it may, he 
is not chargeable with it—it is none of his invention; he has taken it 
just as he found it, which is, surely, a very fair and reasonable excuse, 
and therefore I wonder that it should never be made use of. 

Tu. Of what use, I should like to know, bave been such works as 
Piranesi’s Mogu feruza di Roma, since, for any ideas they appear to 
have furnished, they might as well buve been flung into the sea, or 
committed to the flames. Though we there meet with much to con- 
vince us that there was infinitely more variety in ancient Roman 
architecture than existing monuments of it show, we have not cared 
to turn it to any account, but have continued to plod on with the old 
and limited stock of ideas, endeavouring to reduce all that appertains 
to detail, to as few forms and as mechanical a system as possible, in- 
stead of studying to enrich the language of the art, by addi to its 
synonymous expressions, in order to avoid the perpetual and weari- 
some repetition of the same forms on every cocasion, 


IV. That the design for the Royo Exchange which obtained the 
+ 


first premium is not to be executed, is the most satisfactory circum- 
stance in all the proceedings of the competition; nevertheless, it is 
by no means very satisfactory and intelligible in itself, how such very 
marked distinction came to be made in favour of that particular design. 
Neither the report of the three architects appointed by the committee, 
nor that of the committee itself, affords us the slightest information, 
nor helps us even to a conjecture. Surely the reasons for such prefe- 
rence ought to have been most explicitly stated by the first-mentioned, 
if merely in justice to themselves, because at present they seem to 
have been guided only by caprice—certainly not by taste, for in that 
respect, No. 36 was far fon pre-eminent It might possibly fulfil the 
conditions —such as they were—imposed by the committee, more 
exactly than any other design did. As to that, I cannot speak, for, 
thanks to the manner iu which the exhibition was managed, and the 
hurry with which it waa closed, it was impossible to study either that 
or any other design sufficiently to judge of it in all its bearings, unless 
attention had been confined to a single set of nii But it seems 
to me that, wanting one great pre-requisite, namely, originality and 
grandeur, it wanted what was most of all essential. Minor defects as 
to arrangement and accommodation mig be overcome, got rid of by 
after study ; but where the original idea is poor, the general taste 
defective, the case is without remedy. Where there exists want of 
conception ut first, it can be supplied by no revision or correction, by 
nothing short of abandoning the first scheme and beginning entirely 
afresh. [t does not appear to me the wisest way, either in this or any 
other competition, to attach any merit to a mere literal compliance 
with the terms of the instructions issued. The great point is to obtain 
an idea worthy of being adopted, a satisfactory ground-work and basis 
of a design, leaving the author of it to correct those particulars in 
which it may be considered defective or objectionable. If understood 
beforehand, there would not be the slightest unfairness in this, because 
the successful competitor would have earned for himself a privilege 
that would else have fallen to the lot of another. By this means we 
should have a chance of obtaining very pend biagi to what we 
now do; because opportunity would then be afforded for thorougbly 
revising and correcting tlie whole, and perfecting it in every respect, 
Not to allow this to be done, is not to allow an architect to bestow all the 
study upon his design that he may be capable and willing to do; but 
to confine him to what, though shown in finished drawings, may be 
little more than a first sketch of his ideas for the subject, which be 
woull be able very greatly to improve upon, were he allowed to make 
such alterations as a mature re-consideration of it might suggest. 


ON THE PRIMING OF LOCOMOTIVE BOILERS. 


Experiments on the quantity of water in the liquid. state, mechanically 
ud oter wiih the steam during the working of locomotives ; by M. px 
AMDOUR. 


THERE exists in locomotives, and perhaps more or less in all other 
steam i rin a loss which has not hitherto been measured, and which 
is nevertheless very important. It consists in a very considerable 
quantity of water in the liquid state mechanically mixed with the 
steam, and carried over with it into the cylinders. To account for 
the production of this effect it is sufficient to observe the enormous 
volumes of water which are continually carried away by the wind, and 
held in suspension in the air in the form of clouds. Since also the 
steam formed in the boiler of a high pressure engine has a much 

eater density than the air, and instead of touching only the surface 
of the liquid, 1t is evolved in the very midst of the water, it is not sur- 
prising that it should be able to drm along with it in its motion a 
considerable mass of water, and this effect must be produced during 
the whole time the engine is in action. 

This loss must be much greater in locomotives than in other steam 
engines, on account of the continual shocks which they receive in their 
motion, and of the slight elevation of the orifice of the steam pipe 
above the level of the water, of the small capacity of the steam chest, 
and lastly on account of the enormous ra idity with which the steam 
is evolved from the water in the boiler. In order to obtain an evalua- 
tion of the quantity of water thus carried over with the steam, we 
placed the engines submitted to experiment on inclined planes, under 
such circumstances that the pressure of the steam in the cylinder was 
sensibly equal to that in the boiler, and we then compared their actual 
speed with that which they would have attained, if the whole of the 
water expended by the engine had been really transformed into steam, 

This calculation is very easy: as we know by observation the veloe 


ak 
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city of the engine, we have the number of revolutions of the wheel, 
consequently the number of times the cylinders are filled with 
steam in an hour; and as we also know the elastic force of this steam, | 
we can deduce from it the corresponding quantity of water. Com- 
paring then this quantity of water which is effective with the total 
quantity expended by the boiler, we find the quantity which has passed 
over with the steam in the liquid form. In this calculation we take 
account of the quantity of steam required to fill the waste space at 
each end of the cylinder, called the clearance, and also of the reduc- 
tion of vaporization causéd by the slowness of the motion in ascending 
inclined planes, and of the Joss by the safety valves. For this purpose 
we make use of the results furnished by special experiments, whence 
we deduce that, by reason of the action of the blast pipe, the vapori- 
zation of locomotives varies as the fourth rout of their velocity, and 


that the loss through the safety valves in ascending planes amonnts 
on an average to 0°12 of the total vaporization. 

The results of our experiments are contained in the following table. 
It should be remarked that if, in any one of these experiments we have 
erred in admitting the pressure in the cylinder to have been the same 
as in the boiler, it will follow that the quantity of water which passed 
over in the liquid state with the steam in that experiment was more 
considerable than our determination makes it. We are therefore sure 
that our results are not exaggerated. 

Jt should also be remarked that the loss here observed cannot be 
attributed to a partial condensation of the steam in the steam pipes 
and cylinders, slnce these are placed in the boiler itself and in the 
smoke-box, wliere they are constantly in contact with tbe flame, which 
renders this supposition inadmissible. 


. TABLE. 
Experiments on the quantity of water carried over with the steam in the liguid etate into the cylinders of locomotives. 


Total vaporization per hour | 
in the boiler. Ratio of the , 
f effective to the 
Name | Diameter Stroke Diameter Total ' Speed of the . total vapori- : 
of the of the of the of the pressure in the engine in miles During the Effective zation after , 
engine. cylinder. piston. wheel. boiler. per hour. Mean ascent, after | vaporization. | deducting the: 
| luring the deducting the loss through 
i d loss through the valves. 
| experiment. the valves. 
inches. inches. feet. ‘ths. per sq. in. miles. cubic feet. cubic feet. cubic feet. 
Star... css. es 14 12 b 64:3 8°57 68°79 53°12 29°53 0:56 : 
» ” " » 65'3 6:26 68:79 49°11 21:87 0:45 
Vesta ........ 11'125 16 » 69:7 1411 65:00 48:53 44-05 O91 
Fury...... sse n " i 802 6:31 54445 36:06 21:90 0°61 
Leeds ........| » P. " 63:2 10-00 68°82 49°73 27:92 0:56 
Vulcan ....4..., » " » 72:2 11°42 60°60 44°77 35:91 0:80 
Atlas esee 12 " FS 69:7 8:00 4381 37°44 29-06 978 
» "n » » 65:7 7°50 48°21 39°36 25°78 073 
Mean.......... 068 


From these experiments we learn that the quantity of water in the 
liquid state carried over with the steam into the cylinders of locomo- 
tives amounts on an average to («22 of the total vaporization of the 
boiler, reckoned after deducting the loss through the safety valves 

This determination suits the mean of the engines we submitted to 
experiment, but we shall observe that the quantity of water which 
passes over without being vaporized must necessarily vary in different 
engines, since it Mr ike on the particular construction of the boiler, 
and especiuly o» the capacity of the steam chest. If this is very 
small, no more, for example, than 10 times the capacity of the cylin- 
der, a tenth part of the steam already formed will pass into the cylin- 
der at each stroke of the piston, and thus the density of the remaining 
steam will be suddenly reduced to nine-tenths of what it was pre- 
viously. This great change of density will iminediately draw from 
the liquid a new quantity of steam to supply the deficiency ; but it is 
evident thut this new quantity of steain will be evolved from the liquid 
with so much the greater violence, and will consequently carry with 
it so much the more of the liquid, as the medium into which it is pre- 
cipitated is more rarefied. 11 then the steam chest were made to con- 
tain 100 cylinders full, instead of 10, as the difference of density pro- 
duced at each stroke would be only 0-01, tlie quantity of water carried 
over with the steam would be so much less. Also, if the end of the 
steam plpe is very little elevated above the level of the water in the 
boiler, or if it is very large, the water will be more eusily carried as 
far as the entrance of the pipe, and will be admitted into it in greater 
abundance. 

The quantity of water carried along with the steam must therefore 
vary according to the construction of the boilers, But it is also in- 
fluenced by circumstances independent of it, such as the intensity of 
the fire and the dirtiness of the water: the intensity of the fire, be- 
cause it produces in the builer a more or less violent current of steam 
in the boiler for the quantity of water which it contains, and the dirti- 
ra of the water, in consequence of the scum which it forms on the 
surface. 

The carrying over of water witli the steam is produced, as we see, 
without the appearance of any external sign, because the water mixed 
with the steam is dissipated in the air with it. But there are mo- 
ments when this efect is so violent, tbat it manifests itself externally 


in the form of an abundant fall of rain from the top of the funnel. 
The engine is then said to prime; and this takes place especially when 
the boiler is too full, because then the steam chest is by so much re- 
duced in capacity, and the level of the water at the same time ap- 
proaches nearer to the entrance of the steam pipe. 

The extent of the loss which was the subject of the preceding es- 
periments, explains how it is that some boilers expend water so rapidly 
that it is impossible to keep them full, even at a very moderate speed, 
and how it sometimes happens that, by merely changing the steam 
dome, a reduction of near:y 25 per cent. of the expense of fuel ha: 
been produced. 

(We regret to find that we cannot put much confidence in the re- 
sults of the preceding experiments for several reasons: in the first 
place, M. de Pambour appears to have made no allowance for leakages 
arising from defects in the pipes and joints, so common in locomotive 
boilers; secondly, it seems highly probable that the loss through the 
safety valves was very different in the various engines submitted to 
experiment, in which case a considerable error night be committed 
by estimating it in all the experiments at 0°12 of the total amount of 
steam generated. In the same manner the mean, 0-65, of the results 
in the table can have no value whatever, being the average of ratios 
varying from 0-45 to 0°91; which shows that the difference of cit 
cumstances in the various experiments was such us to occasion an 
essential difference in the results.— Editor C. E. and A. Journal.) 


Effects of Lightning on Ship's Masts.—M. Sellier has reported to the Ata- 
demy of Sciences in favour ot Captain Arrowsmith’s plan, as superior to the 
application of conductors. Captain Arrowsmith's system is to paint the 
masts, yards, and trucks of the top masts and flagstafls with black. and en 
the approach of a storm to strike the small white sails. M. Arago dissent 
from these conclusions, 

Antiquities —ln digging under the foundation of an old house in Catberine- 
street, Exeter, last week, twelve old flat bottles or flagons, evidently of the 
period of the 15th century, several small vessels of earthenware. à cuneos 
cup or t: nkard. and the seal of the Court nay family were discovered. Tbs 
seal is of very large dimensions, bearing the arms of Courtenay and Tal 
emblazoned together, and the Legend. Aune Courtenay Comitisse Donat 
Sigillum, the Lady who owned it being the wife of the 4th Earl uf Devon, aml 
died about 1440.—Bristol Mercury. 


1839.] 
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ON THE ELASTIC FORCE OF STEAM. 


Observations of M. Araco on a Memoir by Ma. FAREY, on the clastic 
Sorce of Steam, published in the first volume of the Transactions of the 
Institution of Civil Engineers.” 


(From the correspondence of the Academie des Siences, at Paris. ) 


In presenting to the Academy the first volume of the Transactions 
ofa society whose labours may be expected to exercise a beneficial 
influence on the progress of the art of the engineer, M. Arago ex- 
presses his regret at having found therein a memoir by Mr. Farey, 
which certainly does not deserve a place in so useful a collection. 
This memoir is a bitter and unfounded criticism on a work of M.M, 
Dulong and Arago, undertaken by order of the Academy, and honoured 
with its approbation. M. Dulong had knowledge of Mr. Farey's 
memoir a short time before his death; lie was very much grieved, and 
proposed to refute it. What my illustrious friend was unable to do, 
said M. Arago, I shall now attempt. The task will, however, not be 
difficult; it will suffice to compare the following quotations from the 
two works :— 

“The principal object of the present communication,” says Mr. 
Farey, “is to show the coincidence between Mr. Southern’s scale (for 
the elastic force of steam corresponding to different degrees of the ther- 
mommeter, ) and that of a new series of experiments made in Paris in 
1829, by a Committee of the Academy of Sciences.” 

* Another object of the communication is *o put on record, in the 
papers of the Institution, a memorial of the fair claim of our country- 
man, Mr. Southern, to the merit of priority in accurate determination 
of this law, in opposition to the unfounded assertion of the French 
author (M. Duloug) who has just published the new experiments, 
according to which the previous determinations in England were erro- 
neous. Mr. Soutliern's determination is not mentioned in this sweeping 
condemnation. * * * 

i * * At four atmospheres Mr. Southern fonnd 
the temperature 293-9 degrees, and the academicians 293.7. This 
last is not an accidental coincidence, but an adoption of Mr. Southern's 
scale, through Mr. Tredgold, though not acknow edged as such.” 

“In adopting this formula from Mr. Tredgold, (who quotes Mr. 
Southern’s experiments, and takes them as his basis,) the French aca- 
demicians could not have been ignorant of Mr. Southern’s determi- 
nations, nor of their accuracy * * * 

s Under these circumstances, it was not candid that all mention of 
Mr. Soulhern's determinations should have been suppressed. * * 

eu * * It is to be remarked that the elasticities 
were measured by the French academicians by the compression of 
air included in a manometer, and not by a direct measure of a column 
of mercury, or a loaded safety valve ; whereas Mr. Southern nsed both 
those means, and employed very correct thermometers, and therefore 
his scale is of as much authenticity us that of the French. + * 

“u * * As tliere is no certainty in the exactitude 
of either temperatures or elasticities when so great as 435 degrees 
and 24 atmospheres, it is not advisable to adopt a new law of pro- 
gression for the sake of reconciling differences of 24 degrees from 
uncertain observations.” 

The imputations of Mr. Farey, said M. Arago after having made 
the above quotations, are ds bin and numerous. In order to 
refute them, I shall content myself with quoting several passages from 
the memoir criticized. 

The author makes M. Dulong assert that the English determinations, 
previous to the experiments which he made with M. Arago, mere 
3nezact. The following is the passage in the Report to the Academy 
to which Mr. Farey alludes :— 

* La science ne possédait que des mésures assez discordantes au- 
dessous de huit atmospheres, et pour des pressions plus fortes, absolu- 
ment aucun résultat d'ex ériences directes." * 

Now in this passage there is no mention either of English, French, 
or German. It is merely stated that the results of the known experi- 
ments were discordant, and that it was difficult to choose; and this is 
an incontestable truth. 

The great crime of the French Academicians, in the eyes of Mr. 
Farey, is to have suppressed all mention of Mr. Southern's determi- 
nations. It is in this that they have been wanting iu candour. 

To show how we have pps all mention, and how we have 
been wanting in candour; following is a passage of the Memoir. 
The reader will hardly believe his eyes :— 

" Les determinations seules de Southern ct de Taylor offrent avec 


* Science possessed but discordant measures below eight atmospheres, and 
for greater elasticities absolutely no result of disect experiment. f 


celles-ci (les déterminations Françaises), une conformité d'autant plus 
frappante qu'elles ont été fournies par un mode d'observation totale- 
ment different. A er ue où nous avons calculé la table insérée au 
rapport provisoire cité plus haut, nous les considerions déja comme 
les plus vraisemblables ; aussi ne trouvera-t-on entre cette table et celle 
que nous allons donner, que des differences presqu'insignificantes, dans 
la partie de l'échelle qui leur est commune.”—( Mém. de Acad. de 
Sciences, t. x, p, 222.)* 

This is not all. Mr. Southern has been quoted, not only for his 
experiments, but also for a simple formula of interpolation, which the 
following extract will prove :— 

M. Young parait être le premier qui ait employé le mode d'inter- 
polation, qui consiste à représenter les forces élastiques de la vapeur, 
par une certaine puissance de la temperature augmentée d'un nombre 
constant. M: Young avait trouvé que l'exposant 7 satisfaisait aux 
expériences connues a l'époque de la publication de son ouvrage. M. 
Creighton prit l'exposant 6, qui lui parut mieux s'accorder avec les 
résultats du Dr. Ure. Mr. Southera adopta le nombre 5:13, qu'il dé- 
termina sans doute par tétonnement. Mr. Tredgold rétablit l'exposant 
de Creighton, en changeant le coefficient, &c.—(JMém. de !' Acad. t. x, 
p. 230) + 

It is unpleasant to have always to answer by formal denials; but is 
it my fault? Mr. Farey says that for four atmospheres we took Mr. 
Southern's determination, without acknowledging it. This is not the 
fact; our observations embrace the interval between one and 24 at- 
mospheres, it was therefore unnecessary for us to borrow anything 
from any other autlior ; but, as our observations did not correspond to 
round numbers of atmospheres, we could not do otherwise, in con- 
structiug the table, than make the interpolation by means of the for- 
mula which gave the nearest approximation to our results. This 
formula was Mr. Tredgold’s, M. Dulong stated thns much, and he 
had nothing more to acknowledge. 

Once in the vein of detraction, Mr. Farey has not confined himself 
to the historical part of the Report. The experiments of the Com- 
mission, examined in their details, appear to him defective. And is 
it not true that MM. Dulong and Arago did indeed make use of a 
manometer ? 

But what would have become of this pretended difficulty, if Mr. 
Farey had added that the manometer was graduated directly, by mer- 
curial columns which attained a height of 20 metres (nearly 66 feet) f 
Can the English critic have mistaken the object of the Academicianst 
Tlie reader may judge by the following extract from page 196 of the 
Memoir: 

“(La Commission) s'est déterminée A recourir au moyen le plus 
pénible, mais aussi le plus exact, la mésure directe de la colonne de 
mercure capable de faire équilibre á l'élasticité dela vapeur!" $  . 

Mr. Farey prefers the determinations of Mr. Southern to those of 
M.M. Dulong and Arago, which he is certainly entitled to do as far as 
regards the numbers comprised between 0 and 8 atmospheres; but 
beyond this he must, nolens volens, refer to the French measures, since 
our critic’s compatriots have not determined any elastic force above 
eight atmospheres. M. Arago remarked that the difficulties and 
extreme danger of the experiments commence at 10 atmospheres, and 
that the Commission carried theirs us far as 24. 

Mr. Farey prefers the English determinations, because Mr. Southern 
employed very exact thermometers. What then? Can it be supposed 
that a Commission, prosecuting its researches under the auspices of 
the Academy, a Commission wbich counted among its members, which 
had for reporter one of the two authors of the excellent memoir, now 
become classic, On the communication of Heat, can it be supposed that 
such a Commission should not have used tery exact thermometers ? 
Such doubts, when they are gratuitous, when they are not founded on 


* The determinations of Southern and Taylor alone shew a conformity with 
these (the French determinations) by so much the more striking, a8 they 
were furnished by a totally different mode of observation. At the time when 
we calculated the table which was inserted in the provisional report quoted 
above, we already considered them as the most proballe; and the differences 
between that table and the one we are about to give, wil] be found to be very 
inconsiderable in the part of the scale which is common to both. 

t Mr. Young appears to have been the first who made use of the method 
of interpolation, which consists in representing the elastic force of sieam_by 
a certain power of the temperature augmented by a constant number. Mr. 
Young had found that the index 7 made the results coincide with the experi- 
ments which were known at the time his work was published. Mr.Creighton 
took the index 8, which seemed to him to agree better with Dr. Ure's results. 
Mr, Southern adopted the number 5°13, which he no doubt determined by 
tátonnement. Mr. ‘Tredgold resumed Creighton's index, and changed the 
coefficient, &c. 

1 (the Commission) resolved to have recourse to the most laborious, but 
at the same time the most exact method ; the direct measure of the column 
of mercury capable of supporting the pressure of the steam! 
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any discussion of the experiments of the Commission of the Academy, 

could not be designated here as they deserve. We shall therefore 

eontent ourselves with confidently submitting the preceding facts and 

reflections to every impartial man, and especially to the chief part of 

rs members of the honourable Jnelifutfon of Civil Engincera of Great 
ritatn, 


COUNTER REMARKS. 


Sm—It appears to me that the “Catholic” whose letter you have 
inserted at page 489, is a bit of a Jesuit, since, if he is really of opinion 
that nothing at all approaching to religious controversy ought to be 
mixed up with architectural topics, he should have reprimanded his 
brother Catholic, who first set the example, and thereby rendered 
counter remarks almost unavoldable on the part of others. Yet though 
there was nothing improper in Mr. Welby meee sneering at and 
calumniating the Protestant charch, it is now highly so, forsooth, in 
Mr. Habershon, or any one else, to make any remarks to the disad- 
vantage of the Romish church! The plain meaning of which is, that 
it was oll very fair for Protestants to be bullied by Mr. Pugin, but if 
they presume to open their mouths in return, then an architectural 
publication “is not a fit vehicle for rellgious controversy." How par- 
ticularly modest and consistent! 

Pray, has either Mr. Pugin or the “Catholic,” seen a publication by 
Dr. Gruneisen that has recently been published in Germany, under the 
title of “De Protestantismo Artibus haud Infesto”? It would be worth 
their attention, and also that of the Protestants themselves of this 
country, more especially our church commissioners, for the writer 

roves un sutisfactori!y that the early Reformers were by no means 

ostile to the admission of painting and other decoration in churches; 
in proof of which he quotes some very strong passages from the writ- 
ings of Zuinglius and Calvin. And, indeed, if we tolerate illustrated 
and pictorial bibles, it does seem rather absurd to affect to be scan- 
dalized at similar subjects being represented on the walls of churches, 
or to consider painting almost as an alliance with Popery, as if pic- 
tures and no pictures constituted the essential difference between the 
church of Rome and that of England. 

Bo much for the “Catholic,” and “religious controversy." Let me 
now comment upon the paragraph signed B.A. page 446, the writer 
of which seems to be of opinion that the recent buildings at Munich 
have been praised far beyond their due, and who is therefore not 
likely to approve of the article headed * Architecture of Munich." 
However much in the right he may be in the estimate he has formed 
of the buildings themselves, he is very much in the wrong if he sup- 
pore that the reviewer in the Foreign Quarterly is the person who 

as chiefly extolled them beyond their merits. To be convinced of 
this, he has only to look into the second volume of Count Raezynski's 
splendid work, “ Histoire de l'Art Moderne en Allemngne,” to discover 
that other persons besides reviewers bave the temerity to admire 
what such men as Klenze, as Gärtner, and Ohlmiiller have done at 
Munich. Of the Gothie church by the last-mentioned the Count 
speaks in terms of unqualified admiration, and he professes to be 
charmed by the singular yet captivating style of Gürtner ;—and to 
Judge from some specimens of detail given tn the work, the last 
justly merits all the commendation bestowed upon him. I very mnch 
question whether any of our architects have the ability to compose, 
or the courage afterwards to execute, such an original composition as 
a capital there shown, from the new Library at Munich. In regard 
to Klenze, the Count is somewhat more measured in hi$ praise, for 
he objects to his taste in many instances, but he brings forwards 
Schinckel's testimony in favour of the Pinacotheca; and that testimony 
certainly says a very great deal indeed, because there is no class of 
men who are less addicted to the foible of exaggerating the merits of 
each other's works, than architects; at any rate, in this country they 
cannot be accused of evincing much cordial admiration of their rivals. 


NEMO. 


Terrestrial. Magnetitm.—M. E. Capucci, Director of the Observatory at 
Naples, has reported that he has determined, by observations with Gambey's 
instruments, that after the cruption of Vesuvius on the Ist of January last, 
that the dip of the needle suddenly diminished half a degree at least. 


Fossil Remains.—M. Duval has preset to the Academy of Sciences some 
fossil remains of mammifers found in an caseous breccia in a mountain called 
the Marbriere, near Grasse, in the department of the Var. This breccia is 
found five miles from the sea-shore, and about 500 yards above its level, in 
calcareous marbles forming the upper layer of the chajk of that district. 


BRITISH MUSEUM.—No. IV. 
(From the Times.) 
Tse JEGiNA MARBLES. 


IN the Phigalian room of the British Museum, against the southern 
wall, a pediment has recently been erected, corresponding with that 
opposite, which contains 11 of the casts from the gina statues, un 
account of which some time since appeared in this Journal.* On this 
we are about to describe are placed five more, which were brought 
from the ruins of the same temple of Jupiter Panhelleneus, in the 
island of Agina. These five statues were all that were found belong- 
ing to the eastern front sufficiently in a state of preservation to assure 
of their original destination and design; and it is the more to be 
lamented, as that was the principal facade of the edifice, and can- 
tained the great entrance into the soros of the temple. This froot 
was by far the most magnificent in its decorations, the esplanade 
before it extending 100, while that of the western was but 50 feet; 
the statues also on this tympanum were more numerous, there being 
originally on this 14 figures, und but 11 on the other; they are alm 
both in style and sculpture far superior, and appear as the work of 
the master, the others in comparison as those of the scholurs; tbe 
superiority of conception and manner is apparent, the forms are more 
muscular and robust, the veins and muscles more displaved, an imi- 
tation of a maturer uature. lt is remarkable that they occupy les 
space than those of the western pediment. At the first opening of 
the ruins 25 statues were discovered, besides the four female figures 
belonging to the Acroteria. T'o the artist the canon of proportion and 
the system of anatomical expression observable throughout the whole 
may be regarded as the models whence was derived that still bolder 
style of conception which afterwards distinguished the sculptors and 
made the perfection of the Athenian school: what the works of Ghu- 
landia were to Raphael these were to Phidias. The surprise of tbe 
common observer muy be excited when he contemplates these figures, 
however disadvantageonus the circumstances ander which be views 
them. Perhaps he cannot ca!l to mind, in the capital of his country, 
however civilization and the arts may have advanced, any sculptures 
of the 19th century which appear equally imposing; the more so, 
when he reflects that the history of their origin is buried in the dark- 
ness of 2,400 years. Long after this period Lysippus held as a prin- 
ciple of the ideal, which hae in later times been too general y foilowed, 
to make men as they seem to be, not as they realiy are. in thie group 
there is not, as seen in the onpvsite one, any figure immediately under 
the centre of the tympan, that of Minerva, which was found, and 
which, no doubt, had occupie l it, being thought too much broken to 
be place. ‘ihe one nearest is the figure of a warrior, who appears 
as having fa" en wounded to the ground. He is supporting himself on 
the right arm, endesvouring to rise. The hand no doubt held a sword, 
as the rivets of Li. ne» stil remaining indicate. On the left arm is 
ashieid hell ctose to the body, the hand enclasping the /e/amon, ot 
holder. ‘Ihe countenance, contrary to the one in a similar position 
on the oposite pediment, seems calmly to regard, and to mark the 
moment to resist, witl any chance of success, an advancing enewy 
who is rushing forward to seize his spoils. Whether this statue is 
rightly placed, we think wil admit of doubt. ‘The figure rushing for- 
ward could not have inflicted the wound by which he has been dis- 
abled, and it seems more probable that an arrow, which an archer at 
the extreme of the pediment has just discharged, has been tbe cause 
of his wound, and that it should, instead of being on the ground, bave 
been placed as if in the act of falling. In the attitude of the attackug 
warrior a desire is shown to give the greatest interest to the action; 
the position of the right leg seems calculated to give movement to 
the figure as seen from below: behind the fallen an unarmed figure is 
stooping forward, apparently to raise him; but this statue would seem 
rather to belong to the other pediment, where a hollow is foand in 
the pedestal on which the goddess Minerva stands, which appears to 
have been made to allow room for its advance. Among the statues 
found, but broken, was one which stood nearly over the body of the 
wounded hero to defend him against the advancing enemy hefore 
mentioned. Near the archer is another combatant on the ground ; 
the countenance of this figure is aged, the beard most minutely scuip- 
tured ; it is of a square form and descends to the breust; on the lip 
are long mustachios. It is by far the most aged of either group, aud 
appears to be a chief of consequence; he is raising himself on bis 
shield; the expression of the face is very fine, it has & smile on it, 
though evidently in pain. The archer isa Phrygiun, and his body 1s 
pus by leathern armour; as he has no shield allowed, be 1s 

olding the bow, which is small and of tlie Indian shape, in the left 
hand with the arm outstretched; the bow-string las Es drawn w 
the ear, the arrow seems just to have sped, and the exultation of the 
countenance shows it has taken effect, Three of these figures bave 
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that sort of helmet which defends the face by a guard aein over | near the ancient city of Phigalia, in Arcadia. They represent the 
the nose, and the back by the length of the /opios or crest, or horse- | battles of the Greeks and Amazons, and those of Theseus and the 


hair, crista; the shields are massy and large, they are the Argive 
aspis, enkuklos, circular shields, and the handles are nicely framed. 
The Inside of all of them were painted in red colour, and within’ a 
circle of the exterior a blue colour was seen, on which was depicted, 
without doubt, the symbol adopted by the hero, for on a fragment of 
one of those belonging to this front was in relief a part of a female 
figure. The remaining figures belonging to this tympanum, the frag- 
ments of which were found, were principally archers. 

These statues offer the only illustration now extant of the armour of 
the heroic ages. The bodies of all the figures of this pediment, with 
the exception of the archer who is encased in leather armour, are 
uncovered. The great minnteness of execution in the details corres- 
ponds with the exactness with which /Eschylus, Homer, and the 
earlier writers of the heroic age have preserved in their descriptions; 
in the whole of tliese statues this is observable in every tie and fasten- 
ing; it would appear that the whole had undergone the strictest scru- 
tiny, as in each those parts which, from their position on the building, 
could not have been seen, are found equally exact; inevery particular 
they are the same as those which are traced on the vases of the most 
Archaic style, where they are delineated in black on a red ground, as 
is seen in the Museum collection. The two female figures on the 
apex of the pediment are clothed; the drapery falls in thick folds 
around the figure: in their hands they hold the pomegranate flower; 
the feet are on a small plinth; they are the Eipre of the Greeks, the 
goddess of hope, so well known in museums and on coins, and their 
situation here is peculiar'y appropriate, as presiding over an unde- 
cided combat. 1t does not appear that any of the figures on either 
pediment had any support to fix them in position but the cornice 
where they came in contact with it; they must all have been easily 
removable; aud perhaps it may not be unreasonable to suppose, that 
on particular festivals they were so disposed as to represent ils actions 
then in celebration, to recall to the imagination of the votaries the 
reason for those sacrifices then offered to the god who presided over 
the temple; this would account why almost all the ce:ebrated groups 
of antiquity which have decorated the façades of their sacred elites 
among which may be reckoned those of the Parthenon, the Sicilian 
Adrimetum, and the JEgiza, are so completely finished, and shows 
how, what would otherwise seem a waste both of talent and labour, 
was brought to account. 

It is much to be regretted that the pediments which have been 
erected to receive these statues have been, from want of space, not 
completed to the extremity of the angles; in consequence, the statues 
contained on both lose much of their effect; the idea of a shelf cannot 
be got rid of, neither is there sufficient depth allowed for the figures, 
which ought to be seen in shadow. A considerable expense appears 
to have been incurred in the erection of this abortion; had it been 
pluced in a situation where there was sufficient space, which, if this 
room does not afford, is to be fouud in the vestibule at the end of the 
Egyptian gallery, the object might have been attained; the columns 
belonging to the pediment should have been added, and they would 
much have improved the bare walls of that portion of the building ; 
and this creation being entirely unconnected with the halls which con- 
tain the remnants of the Elgin marbles, such a situation could not have 
been deemed heterodox to their remains. Had an exact representation 
of the facade of the temple to which these sculptures belonged been 
erected, which might easily have been done, as all the parts were 
known and measured, and the additional expense would have been but 
trifling, it would bave given to those who have no opportunity to view 
the remains of antiquity abroad, a far more comprehensive idea of 
their grandeur and beauty than either dilapidated statues or engraved 
plates can offer. The inherent good taste of the public, who see with 
sorrow the architectural monstrosities which are dignified with the 
name of publie buildings, would have regarded with pleasure the 
repose of a Grecian edifice adorned with its sculptures, the greater 
part in an entire state of preservation, and those which time had di- 
lapidated, as restored by the hands of Thorwaldsen, a fac simile of 
antiquity; the lions’ heads which adorned the ends of the marble tiles 
might then have been replaced, the oor or chimeras which were 
found, restored to their positions, and the whole of the figures and 
architraves coloured exactly as their remains point out; the eye of 
the spectator, wearied with the sight of nameless monsters, on passing 
the doors at the end of the Egyptian hall, would have viewed with 
admiration the reality of an edi ce, seen in the same perfection as if 
an interval of three and twenty centuries had been recalled. 


Tae PHIGALIAN MARBLES. 
In his saloon are the celebrated bas reliefs found at Mount Cobylus, 


Lapithe against the Centaurs. According to Pausanias, they were 
the work of Ictinus, contemporary of Phidias. The grandeur of con- 
ception displayed in their composition, the variety of attitude and 
action shown, is not surpassed by those in the Elgin saloon, though 
their execution may be inferior. A more particular notice of them 
than is found in the synopsis of the Museum may not be unacceptable. 
The combat of the Greeks and Amazons occupies 12 slabs of marble, 
aud that of the Centaurs 11. Both the history of the Amazons and 
the battle here represented are obscure. The origin of the name is 
derived from two words, “ Ama,” or “ Ma," which in all old languages 
signifies “ mother,"—its ubiquity is proof of its antiquity—and the 
ancient name of the sun, as found in the Temple of Heliopolis, in 
Egypt, is * On," “ Ton," or * Zoan” ; but that any nation of Amazons, 
in the vulgar acceptation of the word, ever existed, is more than pro- 
blematical. Faber says that those nations who worsbipped the female 
principie of the world, such as the Iberians, the Cinmerians, the 
Mootæ, the Atalantians of Mauritania, and the Ionians, were Amazons, 
and a celebrated invasion of Attica by them is mentioned. We are 
told that Eumolphus, an Egyptian, was the leader; and Pausanias 
mentions an Attic victory or trophy, called an Amazonium, erected to 
their munes; according to Arrian, the Queen of the Amazons, on the 
borders of the Caspian Sea, sent ambassadors with defiance to Alex- 
ander. In the time of Pompey they were still supposed to exist, and 
Dion Cassius says, that in the Mithridatic war buskins and boots were 
found by the Roman soldiers, undoubtedly Amazonian. The worship 
of the male and female deities in Greece caused peace between the 
sects, and the origin of their quarrel and their name was forgotten in 
Europe. In Asia, the Persians and the Jews seem still to have formed 
an exception; Cambyses in his invasion destroyed in Egypt every 
thing connected with the female worship, he overturned the sphinxes, 
but he left the obelisks untouched. 

The scene of the combat depicted on these tablets is drawn with 
great force and spirit; some of the Amazons have long tunics, others 
short vestments, only reaching to the knee; one on horseback has 
trousers and loose sleeves reaching to the wrist; on the head of some 
is the Archaic helmet, and those without have the hair fastened ina 
knot on the top; they all but one wear boots which reach to the knees, 
their robes are fastened with a zone, some have two belts crossed 
between the breasts; their arms are swords, and the double-headed 
Scythian battle-axe, as also spears, bows and arrows; none of these 
last are preserved, they being probably of bronze, as the holes remain, 
and added afterwards, as was the custom with ancient sculpture; the 
shields are small, aud of the lunar form, opening at top. The Athe- 
nian warriors have cloaks or tunics fastened round the neck, and 
tightened about the waist by a belt; it reaches no lower than the 
knee ; the right arm is bare. In one group a fierce warrior has seized 
a moupted Amazon by the bair; he is dragging her from the horse, 
which is rearing; the action of the female figure is very fine; she 
firmly maintains her seat, till relieved by another, who, with uplifted 
axe, and shield to protect her from the flying arrows, shall have brained 
ber antagonist. The 18th slab has five figures and two horses; in one 
the horse has fallen, and an Athenian warrior has his right hand fixed 
on the throat of the Amazon, while, with the other hand, he has 
prised her foot, and drags her, who seems to have lost all recol- 
ection, from the horse's back. The position of the centre figure is 
very fine. He is within the guard of the shield of the Amazon, and is 
striking a deadly blow with his hand, in which has been a sword. In 
another group an Athenian has fallen; he rests on his left hand, and 
extends Tis right in supplication to the female warriors who surround 
him, and is in the act of surrendering, while behind him an Amazon 
is striking him with her battle axe. In the sculptures of the Lapithe 
and Centaurs all the warriors, with the exception of Theseus, are 
armed with swords, who, as un imitator of Hercules, has a club. The 
shields are large and circular; they have a broad border round the 
circumference, and resemble those of the Ephibi of Athens. Of the 
helmets there are four kinds—one which fits the head closely without 
either crest or vizor, anotber with a crest, and one with guards for the 
ears, and a fourth with a pointed vizor. In one of the sculptures 
Theseus is seen attacking a Centaur; he has the head of the monster 
under his left arm, and with the right, which probably held a club of 
bronze, as the hole remains, he is destroying him. He appears to 
have arrived just intime to save Hippodomania, whom the Centaur 
has disrobed, and who is clinging to the statue of Diana, From the 
tiara behind, and the lion's skin, this figure is supposed to be Theseus; 
the Centaur is Eurytion; a female figure is also seen pleading on her 
behalf, and in the distance a goddess is nesting in a car, drawn by 

to the rescue; this probably is Diana, as the temple was dedi- 
cated to Apollo. 
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Feet. Inclination. 
Per Mile. lin, 
tr 5280- 
2: 2640 
3 1760 
4* 1320 
5 1056: 
6 830* 
T 734°286 
8S 660: 
9 586667 
10 528° 
11 480- 
12 440° 
13 406:154 
14- 3771143 
15: 352- 
16: 330- 
17 310-588 
18: 293-333 
19 277:895 
20 264: 
21 251:429 
22 240: 
23 229-565 
24 220- 
25 211:2 
26: 208-077 
27r 195-556 
28: 188:571 
29: 182-069 
30- 176: 
31° 170-323 
32: 165° 
33: 160: 
34: 155-294 
35 150-857 
36- 146:667 
37 142-703 
38: 138:947 
39: 135-385 
40° 132- 
4l: 128-78 
42° 125-714 
43° 122-791 
44° 120- 
45° 117-333 
46° 114-783 
A7 112:34 
48: 110: 
49: 107-755 
50° 105°6 
51: 103:529 
52- 101:538 
52:8 100: 
53: 99-623 
53-333 99- 
53:877 98: 
54 27-778 
54°433 97- 
55: 96- 
55:579 95* 
56- 94:286 
56°17 94: 
56°774 93- 
57° 92-632 
57:391 92- 
58: 91-034 
58:022 91: 
58:667 90- 


A slight inspection of the table will 
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88- 

87 
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55° 


Inches 
Per chain. 


Feet 
Per chain- 


Feet 


Per Mile. lin, 


97° 
97:778 
98- 
99- 
99-623 
100- 
101-538 
103-529 
105:6 
107-755 
110: 
112°34 
114°783 
117°333 
120° 
122791 
125714 
128°78 
132- 
135:385 
138:947 
142-703 
146°667 
150°857 
155:294 
160° 
165° 
170°323 
176° 
182°069 
188°571 
195°556 
203°077 
211:200 
220° 
229°565 
240: 
251:429 
264° 
277:895 
293:333 
$10°588 
330° 
352° 
$77°143 
406:154 
440: 
480: 
528: 
586°667 
660: 
754286 
880: 
1056: 
1320- 
1760: 
2640° 
3017:143 
8520: 
4224* 
5280- 
7040- 
7920- 
10560- 
15840- 
21120- 
31680- 


Inclination 


(Decemnra, 


Peet 
Per chain, 


Inches 
Per chain. 


99° 
118°1429 
132° 


452:5714 
528° 
633°6 
722° 
1056 
1188 
2584 
376 
3168: 
4752 


render any explanation of it unnecessary. The table may be considerably extended, by merely shifting the 


decimal points. 
EXAMPLE. 
Feet per Mile. Inclination 1 in. Inches per chain. Feet per chain 
É ucsseesseseedhi v e. | (96%) csacvausivessesoris s, -P25  cecvesesevessres. 08/0 
PO MEPPPETEPEPEPEPPRER OG o.éevrsicsesaosvesses 830 avs 6:875 
495 ***9*090991299989120€ 9*9 960° *9*9990*89090999 o* 99 46 B25 *$*999t2499032*9 99 99 09 *06875 


iim. 
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THE FINE ARTS OF GREECE, DURING THE AGE OF 
PERICLES. BY FREDERICK J. FRANCIS.. 


[It affords us much pleasure to draw the attention of our Architec- 
tural readers to a well written essay on the Fine Arts of Greece, during 
the Age of Pericles, by Mr. Francis, a young and aspiring archi- 
tect; who, if we may judge by his writings, promises to be an orna- 
mert to his profession. We have given below a lengthened extract 
from the essay, which was read before several Literary Institutions, 
and gave great satisfaction.] 


IN ARCHITECTURE, the Acropolis was, undoubtedly, the proudest 
triumph of Grecian skill. It consisted of a lofty rock, standing in its 
unapproachable majesty above surrounding buildings, and adorned 
profusely with every variety of temple and sacred edifice, both votive 
and monumental, rich in the hues of the most brilliant polychromy, 
and glittering in all the brightness of Pentelican and Parian marbles. 

So splendid, indeed, was its architectural adornment, that it was 
termed the “City of the Gods,” and appeared as though it were one 
vast offering to the divinity. “It was the peerless gem of Greece— 
the glory and pride of art—the wonder and envy of the world ;" en- 
riched with temples incomparably more beautiful than those the Per- 
sians had demolished, and decorated with those spoils and trophies, 
which had marked the progress of the Grecian arms. 

We pass by, without particular observation, solely for the sake of 
brevity, and in no degree from their being unworthy of notice, the 
various public edifices erected without the Cecropian citadel; such, 
for instance, as the hexastyle temple of Theseus—the famed Dionysiac 
theatre—the Stoa—the Gymnasium—the Choragic monument of Lysi- 
crates—and that magnificent decastyle, peripteral, and perhaps, hy- 

wzthral temple, dedicated to the worship of the Olympian Jove at 

lis; and wish you to look more particularly at the unequalled gran- 
deur of the Acropolis itself, which, towering ubove the homes and 
habitations of private citizens, raised far above surrounding buildings, 
defended on all sides by deep and precipitous rocks, and inaccessible 
only through the gorgeous Propylea, which formed its western en- 
trance, was the one sacred spot which all the resources of art had been 
exhausted to beautify, and in whose decoration the most costly trea- 
sures were lavished and expended. 

It would, of course, be impossible in this necessarily limited detail, 
to describe with any minuteness all the many temples and sacred 
monumental emblems with which the summit of the Acropolis was 
covered; or the stately and majestic sculptures, which adorned their 
pediments, decorated their friezes, or in the form of colossal statues, 
were placed in their interiors as objects of worship and adoration. 

Still, from the beauteous, though shattered and onima remains 
of the Propyltea, and the Parthenon—the first, beyond all doubt, the 

eatest production in civil architecture of which ancient Greece 
coukl boast, the latter, equally unrivalled as a sacred edifice, dedi- 
cated to the goddess Minerva, as the tutelary goddess of Athens, and 
standing in the centre of the citadel an object of supreme and com- 
manding beauty—from these two buildings, which mark distinctly the 
architecture of the Periclean age, may be inferred an accurate idea of 
i at aes which this branch of the Fine Arts had then attained. 

e Propyleea, so called from its forming the vestibule to the grand 
entrances which led to the citadel, was erected on the western, and, 
indeed, the only accessible approach. The entire building occupied 
the whole space, which formed the natural entrance to the summit of 
the rock, nearly 170 feet, 60 feet being occupied by the centre, the 
rest taken up by the wings, which belonged to the building; and was 
thus at once, a source of strength, a means of defence, and a vast orna- 
mental fortification. 1 

The Propyleum, or great vestibule, presented a front of six ele- 
gantly proportioned, and massive fluted Doric columns, leading to 
another beautiful vestibule, nearly 50 feet in depth, the roof of which 
being sustained by six Ionic columns in a double row, divided the 
inner vestibule into three aisles or compartments; while the ceiling 
was laid upon marble beams, and adorned with some of the noblest 
monunients of art. The wings of the building projected 30 feet in 
advance on either side, showing a front elevation of a plain wall with 
hieroglyphics in the frieze; and by their simple and undecorated 
finish, must have given to the whole edifice the effect and ee hata 
of simple, unpretending, and yet pure and classic beauty. This incom- 
parable structure was erected cntirely of Pentelican marble, and the 
effect which it had in the days of its unmutilated grandeur must have 
been majestic and impressive in the extreme. 

Not only did it glitter in all the whiteness of the marble of Mount 
Pentelicum, but its interior glowed with all the varied hues and shades 
of colouring, and all the minuteness of sculptural detail. The cloud- 
less skies of Attica, and the unruffled serenity of her climate, per- 


mitted a species of adornment, which, in a murky district like our 
own, would soon be disfigured and destroyed: and it gave to the 
works of the Grecian artists that peculiar charm which we, at any 
rate, can never hope to emulate or equal. 

Within the spacious courts of these proud and commanding vesti- 
bules, were enshrined many noble examples of the perfection which 
the sister arts of painting and sculpture had then reached. The left 
wing was decorated with paintings by Polygnotus, whereon were repre- 
sented, witli all the powers of artistic genius, the ever memorable and 
stirring events connected with the Trojan war; and, at intervals, 
throughout the whole edifice, were placed, in striking and appropriate 
localities, groups of equestrian statues, designed with all the originality, 
and executed with all the perfection, which especially belonged to 
that age and people. 

The Propylea, in short, was the glory and pride of the Athenians— 
famed throughout all the surrounding states of Greece; nay, it became 
so celebrated, that even the national enemies of Greece paid homuge 
to its magnificence ; for, when in the nent of the Thebans, Epa- 
minondas desired to convey to his audience the importance of trans- 
ferring the glory of Athens to Thebes, he made reference to the Pro- 
pylæa alone, as if in that structure there were concentrated all that 
was glorious and magnificent in art, and said, “Oh! men of Thebes, 
you must uproot the Propylea of the Acropolis, and plant them in 
front of the Cadmean capital!” 

Passing this splendid structure, entering the citadel, and ascending 
several steps, we come to the sacred and revered temple of the Par- 
thenon, dedicated to the virgin goddess, and, undoubtedly, the noblest 
monument of architectural genius the world has ever seen, 

It stands upon the summit, and in the centre of the Acropolis, ele- 
vated considerably above the Propylea and the adjacent buildings, and 
executed in the purest marble the country could produce. You are 
all, doubtless, well acquainted with its simple, yet expressive form, 
its classic harmony of proportion, its unbroken outlines, its massive 
and majestic grandeur. 


It is termed a peripteral and hypethral temple, that is to say, it is 
perfectly surrounded with columns, and contains an interior cella, 
exposed to the external air. 


As far as it is possible for this branch of art to embody the true 
sublime, and we know that it is capable of doing so in no mean degree, 
has been accomplished by the peripteral parallelogrammatic temple 
of the Greeks. Such was the sacred Parthenon. In length it measured 
more than 200, in breadth about 100 feet; containing, at each end, 
a lofty and commanding portico of eight fluted Doric columns in a 
double row, 35 feet in ipit and having, likewise, a colonnade of 
similar proportions along each side, to preserve the harmony and unity 
of the design. Even now, in the ruined and mutilated condition to 
which it has been, by the wreck of time and the ruthless hand of in- 
vasion, reduced, it is peculiarly calculated to rouse in the mind of the 
beholder, feelings of sublimity and awe. 

What, then, must it have been in the palmy days of its original and 
pristine grandeur? perfect and unspoiled, and decorated both within 
and without, by some of the most splendid productions of art, sculp- 
ture and painting lending their aid to heighten that undefined and yet 
irresistible charm which belongs to the majestic unity of its form, and 
the classic simplicity of its unbroken outline? 

The Parthenon was, in short, the chef d'eurre of Grecian art, un- 
equalled, as a monument of architectural skill, either in ancient or 
modern time. “Its dimensions," remarks an anonymous writer, “were 
sufficiently large to produce an impression of grandeur and sublimity, 
which was not disturbed by any obtrusive division of parts; and, 
whether viewed at a small or a great distance, there was nothing to 
divert the mind of the spectator from contemplating the unity, as well 
as the majesty, of mass and outline, circumstances which form the first 
and most remarkable characteristic of every Greck temple erected 
during the purer ages of Grecian taste and genius.” 

Scarcely inferior to these, though less pretending, were the Ionic 
temples of Erectheus, and Minerva Polias, the renowned Odeon, the 
little temple of Victory without wings, and others; all remarkable for 
that characteristic simplicity, that proper relation of parts to u whole, 
that harmonious proportion and adored beauty, which form the 
distinguishing features of Grecian architecture. 

Never was there a people who understood so completely, and re- 
tained with such exactitude, the elements of simple beauty in this 
department of the Fine Arts, as the ancient inhabitants of Greece. In 
the mouldering relics of their immortal productions, their sacred tem- 
ples, fanes, monuments, and theatres, there is nothing of that ornate 
and finished elegance so peculiar to the Roman style; nothing of the 
tasteful splendours of Moorish architecture, as developed in the fas- 
cinating outlines and eee decorations of the ancient palace of the 
Alhambra ; nothing of that glittering grace and exquisiteness of detail 
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exhibited both in British and continental cathedrals; still less, any of 
those fantastic and superabundant adornments which distinguish the 
Palladian, the Elizabethan, and the Tudorian styles; and yet, devoid 
of all these adventitious embellishments, destitute of all or any of these 
factitious aids, the sacred Architecture of Greece stands forth in all 
the consummate perfection of its harmonious beauty, compelling the 
respect and admiration of all succeeding ages. 

Yes!—to this day, their magnificent temples still remain unrivalled, 
though in ruins—unequalled, though in desolation—standing alone, in 
the unapproachable majesty of simple and classic dignity, the ac- 
knowledged models of all that ia perfect and expressive in Art. 

Nor was SCULPTURE backward in the rapid strides made by the Fine 
Arts at this period. The Acropolis, with its hundred temples dedi- 
cated to the gods—with its multitude of sanctuaries and monumental 
structures—contained also hundreds of statues, representing, for the 
most part, those persans to whom the temples were inscribed. 

The range of Grecian Polytheism was most wide and extensive. 
Every temple had its fit and appropriate deity—every niche—every 
recess—every cell, its proper occupant: and whether, it were the 
lofty Propylaa—the revered temple of the Parthenon—the Erectheium 
—the call of Pandrosus—the magnificent temple dedicated to the 
Olympian Jove at Elis—or that sacred edifice at Eleusis, within whose 
walls were performed those celebrated religious mysteries and sacrifi- 
cial rites, regarded by the Athenian people with the utmost oleum 
and veneration; whether we look at each, or all of these, we shall 
that they united to the beauty of external form and architectural grace, 
all that additional charm which creations of sculpture could convey, 
wrapped as they were, in tbe expressive elegance of exalted art, and 
the consummate perfection of ideal vas 

Among the celebrated sculptors of tbe Periclean Age Pampas, 
without doubt, must be reckoned the greatest and the most illustrious. 
During the admiuistration of Pericles, he had the uncontrolled com- 
mand and supervision of all the public works of Athens; and by the 
exercise of superior genius—profound and varied knowledge—and 
peculiar stedfastness of purpose, was a great instrument in carrying 
the arts to the pue they then attained. 

Progressing far beyond the rude and homely style of Daedalus and 
his successors, in him, it was first seen, how wondrous are the powers 
of Mis ed under the hand of commanding genius, in the personifica- 
tion of the creations of poetry. To him first belonged the power of 
producing deep and lasting emotions of sublimity and beauty by the 
expressive and the finely moulded marble ; and, in fact, in the almost 
breathing forms of bis inimitable creations— 

“ Are exprest 
All that ideal beauty ever bleas’d 
The mind with, in its most unearthly mood; 
When each conception was a heavenly guest, 
A ray of immortality: and stood, 
Star-like, around, until they gathered to a God.” 

“The superior genius of Phidias,” says Mr. Flaxman, the late 
lamented Professor of Sculpture, in the Royal Academy, “in addition 
to his knowledge of painting, which he practised previous to sculp- 
ture, gave a grandeur to his.compositiona—a grace tu his groups——a 
softness to flesh, and flow to draperies unknown to bis predecessors: 
the character of whose figures was stiff, rather than dignified: their 
forms turgid—the folds of their drapery, parallel, poor, and resem- 
bling geometrical lines, rather tban the simple but ever-varying ap- 
pearances of nature. The discoveries of cotemporary philosophers 
on mental and personal perfection, assisted him in selecting and com- 
bining ideas, which stamped his works with the sublime beautiful 
of Homer's verse,” * 

Among the many works which sprung from the hand of this extra- 
ordinary man, there are two, which, to this day remain unrivalled. 
Had they been the only two he had ever executed ;—had the extent, 
the capacity, the calibre of his paniis depended solely upon them,— 
still, they are so magnificent in themselves: so absolutely perfect asa 
work of art as alone to warrant ow ranking him far above all ancieat 
or modern sculptors, 

I allude to the colossal statue of Jupiter Olympius at Elis, and that 
of the goddess Minerva, in the Beet temple of the Parthenon: the 
former, upwards of sixty, and the latter, forty feet in height: both of 
which are regarded (the former especially) as among the wonders of 
the world, and will never fail to excite the praise and astonishment of 
future ages till all appreciation of the beautiful, the expressive, and 
the sublime—shall have departed from amongst mankind. 

It is in the representation of the Attio divinities—more partioularly 
the deities of Homer’s verse, that we mark, in ag especial manner, 


* Flaxman’s Lectures on Sculpture. 
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the commanding genius of the areas artists. ite Fcc ion 2 
Greece, not indigenous but exotic; springing ori y from P 
bat at the same tine purified, idealized, aad essentially changed by its 
transmission, was in all ba ie a sensuous worship: sources of the 
sublime were sought for in objects of sense and sight, and through the 
waterial and the visible, were the mass of the people led to perceive, 
and taught to adore, the unseen and the spiritual. The Egyptian 
theology was emblematic: the sublime was attempted by the personi- 
fication of monsters in external form; and in proportion as there was 
reached, what was falsely deemed, the height of sublimity, was there 
an equally proportionate recession made from the attainment and the 
embodying of the expressively beautiful. i 

But as civilization advanced, and the Ionian character became fully 
developed; it was justly considered that the really beautiful and sute 
lime was most easily attained by that department and species of 
sculpture, which delineated the human form in all tlie perfection of its 
ideal beauty, and physical excellence. In the personification, there- 
fore, of their Homeric divinities (for, as you are aware, they existed 
in the metres of the poet, long before they were embodied in the ma- 
terial excellence of sculpture) this rule is followed, and in the general, 
strictly adhered to: and consequently the statues of Phidias, Praxi- 
teles, apd their contemporaries, possesa this peculiar charm, that they 
stand out the most expressive personification of the essential eharac- 
teristics of humanity : the most perfect exponents of the passions 
which agitate—the thoughts which coptroul—and tbe will that go- 
vems the minds of men. They are not forms which convey to us no 
mental impression, which rouse no hidden emotions, or which call 
into action none of the sympathies of our nature; bot they are forms 
which speak to us in all the silent eloquence of apran beauty, — 
linked intimately in their outward proportions with the peculiarities of 
our own physical, moral, and intellectual structures, and conveying tv 
us most clear and tangible ideas of all the varied evolutions of intelli- 
gence, of mind, and will. 

Thus, in the Jupiter Olympia of Phidias to which I have already 
referred, there was developed in all the expressiveness which material 
forms could bestow, the power of absolute mii, subjected to no con- 
troul, and accustomed to wield the sceptre of undivided command. 

Conscious however, as he is of being in the possession of this im- 
disputed authority, “The father of the gods aad men,” is here repre- 
sented by the unrivalled hand of Phidias as relaxing in some measure 
the stemness of his character, and from his regal throne awarding 
with one band the chaplet of victory to the Olympian conquerors, 
while, with bis other, be grasps the royal soeptre, and round his ample 
brows there circles the sacred olive wreath. 

Immediately before the throne, forming indeed one magnificent 
group, were various emblematic representations of the ous ad- 
ventures of the heroic age: containing among others, the destruction 
of Niobe's children, the labours of Hercules, and the garden of Hes- 
perides: while, on the base, might be seen the battles of Theseus with 
the Amazons : and, on the pedestal, an assembly of the gods—the sun 
and moon in their cars, and the birth of Venus. 

Suoh was this master piece of Phidian genius and skill. And it 
would be impossiblo for imagination to conceive a more splendid per- 
sonification of that.— 

* Olympian Jove, 
Who rolls his thunders o'er the vaulted skies." 
Sitting, as he might be supposed to do, upon that hill of dread Olym- 
pus, which— j 
“ Shrouds 
Its hundred heads in heaven, and props the cloud." 
and giving to the august assembly — 


“The nod that ratifies the will divine 
The faithful, fixed, irrevocable sign.” 


The artist has happily combined the benignant expression of bene- 
velence with the awful majesty of the Homeric god, as delineated in 
the following passage -— 

* He spoke; and awful bends his sable brows 
Shakes his ambrosia! curls, and gives the nod 

The stamp of fate, and sanction of the god : 

High heaven, with trembling, the dread signal took 
And all Olympus to the centre shook,” 

But it is not only in this mane cent conception of the genius of 
Phidias, that we snark the pervading expressiveness And consumunate 
beauty of form to which I have alluded. In all the statues and groups 
executed in that age. from those of Phidias, which emanated in 
Periclean, to those of Praxiteles, which were pae uear the 
Alexapdyian era, we perceive the shades and the varieties of the 
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human character and passions shadowed out in all the realization of 
ideal beauty; the ideallsm of poetry, transposed into the materialism 
of sculpture. 

Thos, in the colossal statue of the goddess Minerva, situate within 
the sacred inclosure of the Parthenon, we recognize “ the martial, 
blue-eyed maid” depicted in Homer. Pre-eminent wisdom, high 
martial energy, and the celestial beauty of a virgin goddess, accom- 
panied and gunrded by the sternest and severest virtue, are the chief 
characteristics of this noble production,—executed in ivory and gold, 
by the prid haud of Phidias, and inferior only to the Jupiter Olym- 
pius as a work of art. 

Then agnin, in the Apollo Belvidere, there is embodied the ind well- 
ing energy of an indignant god. The “Lord of the unerring bow” is 
represented shooting with his arrows the great serpent Python. You 
all know the attitude of this exquisite statue. 


“The shaft hath just been shot; the arrow bright 
With an immortal’s vengeance, in his cye 
And nostril, beautiful disdain ; and might 
And majesty, flash their full lightnings by; 
Developing in that one glance, the Deity.” 


In the Juno, we see that imperial dignity and matronly e, which 
belong to her station as Queen of Heaven, and wife of fore : in the 
Bacchus, all the self-sufficiency of the most luxurious ease: in the 
Venus, the Cnidian Venus especially, all the softened and tender 
graces of the most attractive loveliness: and in fact, the whole range 
of the Grecian divinities stand out the emblems and exponents of the 
several attributes ef humanity, heightened and perfected by that ex- 
traordinary appreciation of nape and expressive beauty in which 
the Greeks so eminently excelled. 

But such being the acknowledged characteristics of the sculpture of 
this period, it may be asked how it was that the Grecian artists ob- 
tained so thorough and intimate an acquaintance with the human 
im in all tbe varieties of its full developement, and physical ex- 
cellence, 

It may be asked, how it was that they, above all other nations, 
maintained that harmony, fitness and proportion, which endowed their 
creations with all the force of expression, and mude them the almost 
breathing symbols of intelligence and will. 

To this we answer, that the Greek sculptors possessed advantages 
altogether peculiar to the nation of which they formed a part :—as it 
has been well observed, “they not only derived the highest advantages 
from a religion which disposed men to embody all the charms of na- 
ture in definite forms, and from a cast of mind requiriog for enjoy- 
ment the distinctuess of beauty rather than tlie visionary and tbe dim ; 
but had all the benefit of studying the human frame, in its most perfect 
freeness, elegance and grace, Not only were the Greeks beautiful by 
nature, but the course of their lives, even from earliest infancy, was 
calculated to improve the form. The public exercises gave, in addi- 
tion to the polished manner, and elevated attitude of a citizen of the 
most g'orious state on earth, something of the wild and airy grace of 
an Indian bounding in the chase, or of u stag delicately pacing through 
his native forests,"t These public games, indeed, gave a singular and 
decided impulse to the progress of Grecian sculpture. The Gymnasia, 
or schools in which the candidates for distinction ut the Olympian 
games were trained, was the constant resort of men of rank and talent: 
at these places, and in the Olympian contests themselves, the com- 
batants, for the sake of greater ease and elasticity, exhibited without 
the usual aceompaniments of dress. 

By these means, the Grecian artists would become accustomed to 
the contemplation of the human form, in all its changing attitudes und 
expressions: ond intimately conversaut with the varying evolutions of 
the muscles, joints, and sinews of the frame, whether in the stillness of 
repoga, or the vigour of action, 

By dwelling for instance on the athletic proportions of a brawny 
wrestier,—bis firm compactness of frame—his well-knit joints—hia 
largely developed muscular masses: there would be afforded to the 
observant sculptor the model from which he might create a Theseus 
or a Hercules, or any other of the fabled demi-gods of the heroic age: 
in which his nim would be to make physical strength und power the 
leading and distinguishing characteristics. 

Or again, by musing on the light and agile forms of the unrobed 
victors of the race, their supple and elastic limbs, their rounded joints, 
and general elegance of shape, the artist might obtain his original, 
for the awift-footed Mercury, or the more matured and majestic 
Apollo. 

o once more: by gazing on the forms of the Grecion maidens, 
when—according to their national customs, they danced perfectly un- 


* Encyclopedia Metropolitana, vol 1, p. 305. 


veiled before assembled thousands at their celebrated festivals— 
Praxiteles might have caught that ray of inspiration which subse- 
quentl Siponded itself into the finished graces of the Cnidian Venus: 
and who can doubt that Phryne in rising from the bath, exposed to 
the eyes of all Greece, at the celebration of the Eleusinian games first 
suggested to the artist the beauteous form of the Venus Anadyomene. 
Kot in almost every solemnity and religious rite—in sve public 
game and athletic combat, in the Olympian—the Panathenaic festivals 
and others—in all these various ways full opportunity was afforded to 
the Grecian artists, to become thoroughly acquainted with the diversi- 
fied characteristics and varying expressions of the human figure: and 
hence, in a great measure, the secret of that unrivalled perlection to 
which sculpture attained in Greece. To this we may add, that they 
possessed so exquisite a sense of the beautiful—so just and profound 
an appreciation of what was really the perfection of shape and figure— 
that they were not contented with copying exactly, even from the ad- 
mirable models continually presented to their minds—they never 
represented Nature as they found her embodied in any one form—but 
they sought after an IDEAL perfection more complete than is to be 
found in auy one—even the fairest and the noblest of Nature's works: 
—they derived portions from the many—adopting every recognized 
and admitted excellence—and rejecting every acknowledged and pal- 
pable defect; and grouping and combiniug those features alone in 
each, which reached the standard of that perfect IpgAL to which it 
was their proudest ambition to attain, 


ON THE EFFECT OF CLIMATE ON YORKSHIRE PAVING. 
Report communicated by Colonel FeNsBAWE, Royal Engineers. 
(From the Papers of the Corps of Royal Engineers. ) 


A report having been received from the Mauritius that the York- 
shire stone coping which had been supplied for that station was either 
of a bad description, or not calculated to withstand the great power 
of the sun in that climate, a considerable portion of it having blistered 
and peeled, references were consequently made to other tropical sta~ 
tions und to Bermuda, where stone of this nature had been used. 

From Barbadoes the reply was that the experience of that command 
had in no case shown that solar heat has had the effect of blistering or 
peeling Yorkshire paving, and that the defect complained of was more 
attributable to the quality of the stone than to the climate. 

The Jamaica Report stated that on examination of the Yorkshire 
flag-stone measuring 14 inches wide and 3 inches thick, used in coping 
the wall that surrounds the barracks at Up-Port camp, being about 
2,000 yards in length, and having been laid ten years, some few stones 
were found partially honey-combed to the depth of 2 to § of an inch, 
which is attributed to the bad quality of the stones rather than to tlie 
effect of the climate,—the deteriorated flags having been in all proba- 
bility obtained fgom the upper beds of the quarry, the greater part 
being to all appearante perfectly sound and showing no indication of 
blistering or peeling. 

The Bahan Report stated that upon a careful examination of the 
Yorkshire stone used for flooring and pavement in situations exposed 
to the heut of the sun, it was not perceived to have blistered or peeled, 
or to have been otherwise affected beyond what might be expected 
from common weur and tear. 

The Bermuda Report stated that in many instances Yorkshire stone 
exposed to the weather has not suffered sensibly from such exposure, . 
whilst in others it has been biistered and peeled off in lamine from „iy 
to 4 of an inch in thickness. 

quantity not set, and so exposed from four to five years, has un- 
dergone no sensible change, which is likewise the case with that on 
the top of the tower in tlie main ditch, laid about eight years since. 

Exposed to the alternate action of the sea and sun at the landin 

rn in the dock-yard at Ireland Island, the Yorkshire flagging had 
iled. 

Yorkehire flagging is of very different qunlities. The best is found 
in the lower part of the quarry; that from the upper part is usually 
composed of several iilud, disposed to spilt, and will in all proba« 
bility fail. But there seems no reason to doubt, from the above ex- 
perience, that by a proper selection of quarry, or of stone at the 
quarries, the Yorkshire flagging will be found to withstand the effects 
of a tropical climate. 
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ENCROACHMENTS AND RECESSIONS OF THE SEA. 
(From the Cinque Ports’ Chronicle. ) 
A CORRESPONDENT having, a considerable time past, mooted the 
hitherto, we believe, unanswered question as to the causes which 
roduce encroachments and recessions of the sea, upon a line of coast 
aving nearly the same geographical bearing, and especially as regards 
the south-eastern coast of England: we have delayed attempting the 
solution of the problem on our own part, in the hope that some of our 
correspondents would anticipate our labours by directing their atten- 
tion to the subject. : 

The correspondent to whom we have alluded, very justly observes 
that the traveller along our shores is somewhat puzzled to find a town 
or village once washed by the sea, now standing two or three miles 
inland ; and other localities, within the space of a few miles, which 
were once at a remove from the ocean, now diminishing, by the daily 
encroachments of the billows. 

Commencing with Beachy Head, we have at once an instance of the 
latter, as formerly, springing from the base of the cliff were seven per- 
pendicular rocks, denominated the Seven Charles’; these, in 


“ The incessant war of wave and rock," 


have, for the most part, been undermined and washed away by their 
indefatigable adversaries—the winds and the waves. Continuing our 
progress eastward, we find not only considerable tracts of land or 
sward, formed upon a sub-stratum of beach, extending from the head- 
land towards St. Leonards, a distance of about eighteen miles; but 
about midway between these towns, we have undeniable evidence of 
tlie extent of the recession of the sea, in the fact, that the hill or cliff 
upon which Pevensey Castle stands, is said to have been washed by 
the sea, while its perpendicular distance from the present high water 
mark is about two miles. Bexhill, further eastward, may also be 
pointed out as having been subject to n similar, though less extensive, 
alteration of locality. The question hence arises—can a physical 
cause be assigned for the remarkable changes under consideration? 
We are aware of the risk we run of incurring tlie charge of presump- 
tion in attempting to solve that which, as far as our reading has ex- 
tended, we believe, hus never been attempted by geographers or 
Erogo but years of attentive consideration to this subject lias so 
thoroughly convinced us of the simplicity of the law which produces 
the alterations in the aspect of our coasts generally, and especially of 
the south-eastern, with which we are most familiar, tliat, as none of 
our philosophical readers have come forward to explain a subject of 
considerable interest to residents and frequenters of our shores, we 
shall proceed with all deference to lay our opinions before the public; 
being at the same time open to convictior, and perfectly willing to 
insert in our columns any observations either against or in corrobo- 
ration of the view we take of the subject. 

The simple law, then, which we regard as the origin of the changes 
in the aspect of our coast, is /he lendency of the sca to preserre ita. pa- 
ral/e! under the influence of the prevailing wind and current. ‘The 
tendency of water to find its level is universally known, and that of 
keeping its parallel is as unquestiouable, though lesg obvious to com- 
mon observers. Were the coasts and shores washed by the oceun 
composed of the same geological substances, as, for iustauce, sand or 
clay, the phenomena of the geographical changes under consideration 
would not occur; but it is otherwise: our coasts being diversified with 
ridges of rocks, and with plains level with or below high water mark. 
In tlie former case, the action of the wuters of the channel would be 
similar to the uniform waste of sand raised as embankments on each 
side of a sloping trough, along the centre of which water was made 
gradually to flow; but in the latter case, which actually obtains, the 
comparison is only maintained by supposing a number of.stones or hard 
masses were irregularly thrown into the trough, which would occasion 
an interruption to the equable flow of water, and have the effect of 
throwing the waters, diverted from their parallelis, into serpentine 
courses, causing inroads upon the sand or yielding substance at the 
sides, in proportion to the obstructions which they met with from the 
hard projecting masses. Such, then, we believe to have Leen the case, 
when the shores we inhabit were separated by the effects of earth- 
quake, or otherwise, from the opposite coast of France. The waters 
of the channel, impelled by the prevailing currents from the Atlantic 
and the south-westerly winds, found their parallelism obstructed by 
the rugged inequalities of the channel, occasioned by the intervention 
of mountainous ridges. This had the effect of throwing the waters 
upon the lowlands and coast composed of sand or vegetuble earth, in 
the same proportion as the waters were obstructed 1n their onward 
flow by the causes alluded to; und which inroads will always be found 
to have occurred on the side of the obstructing mass opposed to the 
prevailing momentum. From this consideration we should naturally 


infer that, in the early years of creation, or of the formation of new 
marine channels, the coast scenery must have been even more direni- 
fied and romantic than it now is. lu speaking of the equal ratio be- 
tween the obstruction of water in its current, and the ineursion which 
it makes in consequence of that interruption, we need not merely in 
corroboration refer to the simple fact that, wherever there is a head- 
land, there is a bay, on the side opposed to the prevailing power of 
water; but it is worthy of note, that under ordinary circumstances of 
a geological character, the proportions between the perpendicular 
extents of promontories and their bays are distinctly and unequivoeally 
marked. By way of illustrating our subject, we will return to Beachy- 
head in confirmation of our theory, that changes in the face of the 
coast are occasioned by the efforts of the ocean to obtain its parallel- 
ism. By comparing ancient maps of the coast with modem ones, the 
extent of the alterations effected upon the south-eastern coast will be 
more readily perceived. We have already shown that the face of 
Beachy-head has, within the memory of man, suffered į 
from being undermined and washed away by the sea: and could we 
have beheld it as it was in the times of the Bomans, we doubt not we 
should have seen it stretching out much further into the sea than it 
now does, and the waters, obstructed in their course by its huge mas, 
sweeping round its eastern base, forming a deep and ample port (pro- 
bably the 7fnderida of the Romans), the bay spreading its waters 
over the level, till it washed the hills upon which Pev and Bexhill 
were built.e But why has the sea receded, remains sull to be an- 
swered. We answer, simply by the caus! removal of the causes 
which occasioned its irruptions; in other words, the liquid elemen 
has, in its incessant warfare, reduced the opposition occasiosed by 
projecting masses of cliffs; these have been undermined, the super- 
strata hurled from their CIR and after, perhaps temporarily in- 
creasing the obstruction, and causing a greater influx of water u 
the plains, which must be regarded as exceptions of the general law 
of equalization which our coast is sustaining, these procambent mises 
of chalk or stone have been battered en detait by the merciless billows, 
reduced to fragments, and swept by the maddening tempests into the 
deep, or from the locality in which nature had originally deposited 
them. The headlands bemg thus diminished, and causing less reaction 
of the sea, deposit after deposit of beach is made in the bays, which 
increase in the saine proportion as the neighbouring headlands wear 
away. In the course of a few years a green sward covers the beach 
and unless interrupted by some extraordinary circumstance, tenting 
to infringe upon the watery world, the work of decreasing the excres- 
cencies, and filling up the indentations of the coast, is carried co 
tinually on by the aqueous element. 

In concluding our observations upon this interesting problem, we 


.sliall proceed to illustrate the solution, * That the mutations to which 


our coast is subject, proceed from the tendency of the waters of the 
channel to find their parallel," by further reference to the past and 
present state of the coast. Resuming our examples to the eastward 
of Bexhill, we find that the cliff upon which the Galleyhill station 
house is erected, is fast consuming away by the continual assaults of 
the sea; and, in accordance with the law which we have pointed out, 
the waters which were formerly obstructed by this interposing head- 
land, and thereby intruded with augmented force upon the Revel to 
the eastward, so as in former times to render Bulverhithe a smal 
tributary port to Hastings, and to form a bay from that point to Be- 
peep: the waters, we repeat, in the same proportion us tbey bare 


effected their parnilelism, have also left deposits of beach in tbe tay, 
which they originally formed. The curvature of this ne 
is now trifling, and in a few years hence its parallelism with the BW. 


will be perfectly effected by the prevailing current from that quarter. 

By the consumption of the St. Leonards, the Cuckoo hill, and the 
Castle cliffs, the valleys at the Priory, and between the West and East 
hills, were forsaken by the sea; in proof of which, we need only stale, 
that in removing the Priory bridge, and in digging the foundation of 
Mr. Jackson's house, at the end of High-street, nothing, we believe, 
bat beach was discovered —an unanswerable evidence of the sea bating 
formerly entered the mouth of each valley. We have no doubt thi 
Hastings, the Danish pirate, selected our locality as his occasioss 
rendezvous, from the circumstance of the East and West hills or dif, 
which projected in the sea, forming excellent spots for the formati 
of his camps: and between which, at the mouth of the valley, he could 
take refuge with his fleet of galleys, perfectly sheltered from every 
adverse wind. 

The cliffs, immediately to the eastward of Hastings, are eontinoa 


xu aC i, ADEL MERE QOL REC QUO Ma ELMAR HM 
* If the propurtions between the headland and the bay be equal, w we 

have assumed, by measuring the distance from the present high water 

to the most inland extremity where beach can fe discovered, we shall te 

to ascertain, with tolerable accuracy, the distance which the promontory 

merly extended. 
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wasting, from the cause to which we have alluded; and as a further 
corroboration of our opinion, we may mention that, about the first 
spring tide after the completion of the large groyne, the sea, obstructed 
by the beach which the erection hail caused, was thrown with such 
additional impetus upon the coast td the eastward, as not only to 
sweep the beach away, and to bare in an unusual manner the rocks, 
but also to undermine and throw down many tons of a projecting part 
of the cliff to the eastward.« 

The cliffs, extending from Hastings to Cliff's End, a distance of six 
wiles, formerly stretched much further to seaward, and by obstructing 
the parallelism of the current, caused it to excavate a bay in the valley 
to the eastward, proportioned to the extensiveness and perpendicular 
obstruction of the cliffs adverted to. As recently as the reign of Qucen 
Elizabeth, the sea appears to have flowed as high as the town of Win- 
chetsea, and to have insulated the cliff upon which that of Rye is 
posited. Our opinion in this case is further confirmed by old maps 
attached to Camden's Britannia, whicl: represent the towns now men- 
tioned as almost insular. The destruction of Old Winchelsea, which 
is buried in the sands to the south of Camber castle, may easily be 
explained upon the theory of the equalizing tendency of the channel 
currents, which it has becn our object to establish and to illustrate. 
It would be casy to multiply exuimples, and it was rather a remarkable 
coincidence that, in our last number, there were two paragraphs from 
distant parts of the coast relating to encroachments of the sea—one 
respecting the neighbourliood of Penzance, confirinatory of our prin- 
ciple; and another stating that, as the accumulation of beach at 
Dungeness point augmented, the undermining of the Martello towers 
near Hythe, in the bay to the eastward, by the sea, proceeded, with a 
probability of many acres of land being speedily swallowed up by the 
clement. 

Without further examples we trust we have not only assigned a 
satisfactory reason for the encroachments and recessions of the sea, 
and at the same time, by an easy deduction, hinted at the means 
whereby land may, by the construction of proynes, be recovered to the 
weatward, or, if necessary, excavated on the side opposed to the pre- 
vailing current by the action of the waves, but have also shown that 
no extensive infringement of the coast by the waters need be appre- 
bended; and that the irregularity of the ebb and flow of the tide for 
centuries past, has been less in proportion than the disturbance of 
water in a vessel when carried by the steadiest hand, thereby demon- 
strating the omnipotence of the divine and sublime injunction— 
“Hitherto shalt thou come, but no further; and here shall thy proud 
waves be staid.” 


ENGRAVINGS IN RELIEF FROM COPPERPLATES BY MEANS OF 
VOLTAIC ELECTRICITY. 


Ws lately published M. Jacobi's letter to Mr. Faraday, in which he de- 
scribed his attempts to copy in relief engraved copperplates, by means of vol- 
taic electricity. We have since reccived a communication from Mr. Thomas 
Spencer, of Liverpool, from which it appears, that that gentleman has for 
some time been independently engaged on the same subject; and that he 
has not only succeeded in doing all that M. Jacobi has done, but bas suc- 
cessfally overcome those difficulties which arrested the progress of the latter. 
It is unnecessary here to enter on the question of priority between these gen- 
tlemen. To Mr. Spencer much credit is certainly due for having investigated, 
and successfully carried out, an application of voltaic electricity, the value of 
which can hardly be questioned. The objects which Mr. Spencer says he 
proposed to effect, were the following :—" To engrave in relief upon a plate 
of copper—to deposit a voltaic copperplate, having the lines iu relief—to ob- 
tain a fac-simile of a medal, reverse or obverse, or of a bronze cast—to obtain 
a voltaic impression from plaster or clay—and to multiply the number of 
already engraved copperplates.” The results which he has obtained are very 
beautiful ; and some copies of medals which he has forwarded to us are re- 
markably sharp and distinct, particularly the letters, which have all the ap- 
pearance of having been struck by a die. Without entering into a detail of 
the steps by which Mr. Spencer brought his process to perfection, many of 
which are interesting, as showing how slight a cause may modify the result, 
we shall at once give a description of his process. Take a plate of copper, 
such as is used by an engraver; solder a piece of copper wire to the back 
part of it, and then give it a coat of wax—this is best done by heating the 
plate as well as the wax—then write or draw the design on the wax with a 
blaek lead pencil or a point. The wax must now be cut through with a 
graver or steel point, taking special care that the copper is thorough exposed 
in every line. The shape of the tool or graver employed must be such that 
the line made are not V-shaped, but as nearly as possible with parallel sides. 
The plate should next be immersed in dilute nitric acid—say three parts water 
to one acid : it will at once be seen whether it is strong enough, by the green 
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* Lieut.-Col. Williains, in his scientific paper on " The Laws which govern 
the course of the Shingle on the S E. coast, and Hints upon Rye and Dover 
Harbours,” notices the general tendency of groynes to collect the beach on 
the western, and to clear it away on the opposite side, owing to the prevail- 
Ing current from the south-east, 


colour of the solution and the bubbles of nitrous gas evolved from the copper 

Let the plate remain in it long enough for the exposed lines to get slightly 
corroded, so that any minute portions of wax which might remain may be 
removed. The plate thus prepared is then placed in a trough separated into 
two divisions by a porous partition of plaster of Paris or earthernware—the 
one division being filled with a saturated solution of sulphate of copper, and 
the other with a saline or acid solution. The plate to be engraved is placed 
in the division containing the solution of the sulphate of copper, and a plate 
of zinc of equal size is placed in the other division. A metallic connexion is 
then made between the copper and zinc plates, by means of the copper wirc 
soldered to the former; and the voltaic circle is thus completed. The appa- 
ratus is then left for some days. As the zinc dissolves, metallic copper is 
precipitated from the solution of the sulpbate on the copper plate, wherever 
the varnish has been removed by the engraving tool. After the voltaic cop- 
per has been deposited in the lines engraved in the wax, the surface of it will 
be found to be more or less rough, according to the quickness of the action. 
To remedy this, rub the surface with a piece of smooth flag or pumice-stone 
with water. Then heat the plate, and wash off the wax grouud with spirits 
of turpentine and a brush. The plate is now rcady to be printed from at au 
ordinary press. In this process, care must be taken that the surface of the 
copper in the lines be perfectly clean, as otherwise the deposited copper will 
not adhere with any force, but is casily detached when the wax is removed. 
It is in order to ensure this perfect cleanness of the copper, that it is immersed 
in dilute nitric acid. Another cause of imperfect adhesion of the depositcd 
copper, which Mr. Spencer has pointed out, is the presence of a minute por- 
tion of some other metal, such as lead, which, by being precipitated before 
the copper, forms a thin film, which prevents the adhesion of subsequently 
deposited copper. This cirenmstance may, however, be turned to advantage 
in some of the other applications of Mr. Spencer's process, where it is de- 
sirable to prevent the adhesion of the deposited copper. In copying a coin 
or medal, Mr. Spencer describes two methods: the one is by depositing vol- 
taie copper on the surface of the medal, and thus formiug a mould, froin 
which fac-similes of the original medal may readily be obtaiued by precipi- 
tating copper into it. Thc other is even more expeditious. Two pieces of 
clean milled shect lead are taken, and the medal being placed between thei, 
the whole is subjected to pressure in a screw press, and a complete mould of 
hoth sides is thus formed in the lead, showing the most delicate lines perfect 
(in reverse.) Twenty, or even a hundred of these, may be so formed on a 
sheet of lead, and the copper deposited by the voltaic process with the greatest 
facility. Those portions of the surface of the lead which are between the 
moulds, may be varnished to prevent the deposition of the lead, or a whole 
sheet of voltaic copper having been deposited, the medals may afterwar s be 
cut out. When copper is to be deposited on a copper mould or medal,care 
must he taken to prevent the metal deposited adhering. This Mr. Spencer 
effects by heating the medal, aud rubbing a stall portion of wax over il. 
This wax is then wiped off, a sufficient portion always remaining to prevent 
adhesion. Enough has becn said to enable any one to repeat and follow up 
Mr. Spencer’s interesting experiments. The variations, modifications, and 
adaptations of them arc endless, and many new ones will naturaly suggest 
themselves to every scientific reader.— Atheneum. 


TRANSFERRING IMPRESSIONS OF OLD PniNTS.—One of the most ingenious 
inventions we have witnessed for many a day is a process invented by Mr. 
Joseph Dixon, for transferring impressions to stone. The discovery was 
made some seven or eight years since, and, by its means, new and exact im- 
pressions of the Jeaves of old books, bank bills, engravings, &c., may be ob- 
tained in an incredibly brief space of time. The celerity and exactness of 
the work are truly remarkable. A bank bill was transferred by Mr. Dixon, 
in presence of the officers of a bank, with so much fidelity and precision that 
the very siguers of the bill could not tell the difference between the copies 
and the original. It is due to Mr. Dixon to state, that he has obtained a 
patent fur the process by which bank bills can be protected from his own 
invention, should it ever fall into the hands of rogues. The importance of 
this discovery is in nowise inferior to that of the Daguerrcotype, of which 
we have heard so much within the last year—New York Mirror—[We gave 
a description of a similar invention, by two Frenchmen, in tbe Journal for 
August last, page 308. Editor C. E. and A. Journal.) 

Ilow ro Stor a Runaway Horss.—Mr. Thomas, of St. James’s-strect, 
has just perfected an invention, the object of which is to stop the progress 
of horses which have taken fright. The apparatus is thus described by Mr. 
Thomas himself :—‘ On the nave of the wheel is fixed a small gun-metal 
wheel; in front of the axle runs a stcel spindle, with a small cog attached ; 
over the spindle is a cylinder, and to which a check-string is affixed. The 


_moment it is put in action the spindle advances, and the cog revolves gradu- 


ally round the gun-metal wheel, which is fixed on the nave, carrying with it 
reins leading from the horse’s head, composed of cat-gut, or of patent cord, 
covered with leather. As the wheel revolves, the cylinder, which is about 
an inch in diameter, is gathering up the reins, until the horse is brought to 
a stand-still; when, by letting loose the check-string, the horse’s head is 
immediately free.” Mr. Thomas has very appropriately named his most 
valuable invention a “Carriage Safety, or Traveller’s Life Prescrver."— Water- 
ford Paper. [We believe this to be a similar invention to one patented hy 
a gentleman of the name of Cook, and applied to severa! carriages, and to & 
Brighton stage coach, about 10 or 12 years azo; at that time orders were 
received for the apparatus at a shop in Long Acre.—Ep. C, E. & A. Jour.} 
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Theory of the Steam Engine. By CowrE DE PAMBOUR. London: 
John Weale, 1839. 


(SECOND NOTICE.) 


Ix our September number we noticed this work, and made some 
remarks on the first. chapter, in which the author criticises the ordi- 
nary mode of calculating the effect of steam-engines, and exposes the 
principles of his own theory. We then assented to these principles 
generally, but at the same time expressed our opinion, that it would 
not be very easy to apply them practically, for want of proper means 
of ascertaining with accuracy the duta on which the calculations are 
grounded, and showed that the same results might be arrived at, by a 
method similar to the ordinary one, with much greater facility than by 
the Count's method. 

The second chapter treats of the laws which govern the mechanical 
action of the steam. In the first section of this chapter the author 
justly observes that the formule which he uses to calculate the tem- 
perature of steam at its maximum density under different pressures, 

ave the inconvenience of suiting only a limited part of tbe scale of 
temperatures. At the time when the work was written no formule 
had been discovered, to express the relation existing between the tem- 
perature and elastic force of steam, which would suit the whole scale, 
even as far as it had been ascertained by experiment; but in tlie June 
number of this Journal a formula was proposed by Mr. Mornay, which, 
though in one part of the scale it does not accord so well with experi- 
ment as Tredgold's rule, follows the natural law much more neariy in 
general, and can therefore be used in investigating the action of steam 
when its elastic force varies, us in the case o expansive engines ; 
particularly as the original elastic force and density of the steam need 
not be calculated by the proposed formula, but may be ascertained 
directly or taken from tables constructed so as to accord more exactly 
with experiment. 

M. de Pambour proposes the two following formule, to express the 
relation which exists between the elastic force und relative volume of 
steam, of the maximum density for its temperature : 

Formula for condensing engines of various systems ; 


_ 10000 
Lo 774227---00268p' 
Formula for non-condensing engines ; 
10000 


F — T4213: 0023p" 

In these formule p represents the relative volume, and p the elastic 
force in pounds per square foot. 

The application of these formule is attended with a serious incon- 
venience in some cases, namely, when the steam enters the cylinder of 
an engine at a high pressure, and is there caused to expand to a very 
low one. In this case the second formula would suit at the commence» 
1nent of the stroke, after a certain portion of which it would cease to 
be applicable; and, unless the action of the steam were divided into 
two parts, and the effect of each calculuted by the respective formula 
(which would double the length of the calculation), we should be ob- 
liged to content ourselves with a less accurate result thun in purely 
high pressure, or low pressure engines. But the formule adopted b 
M. de Pambour do not agree so well as Mr. Mornay's with the results 
obtained by means of the ordinary formule from the table of elastici- 
ties constructed so as to accord with experiment, even in those por- 
tions of the scale for which they were severally intended. The rela- 
tive volume of steam of five pounds pressure is (according to the table, 
pege 83) 4624, and the volume calculated by the fonnula lor condensing 
engines is found to be 4386; Mr. Mornay's formula gives 4600. At 
10 Ibs. pressure the volume is, by the same table, 2427; calculated by 
the formula for condensing engines it is 2417, and by Mr. Mornay's 
formula, 2494. At 20 lbs. the volume is 1250 ; M. de Pambour's for- 
mula for condensing engines gives 1273, that for non-condensing en- 
Ein» 1243, and Mr. Momay's, 1281. At 60 lbs. the volume is 467 ; 

e formula for condensing engines gives 440, that for non-condensing 
engines 470, and Mr. Mornay's formula 469. At 90 Ibs. the volume 
is 323, the formula for non-condensing engines gives 320, and Mr. 
Mornay’s formula 324. 

The two expressions of the relative volume of steam adopted by M. 
de Pambour, page 80, were no doubt chosen on account of the facility 
which they atford in caleulating the mean pressure on the piston, when 
the steam is used expansivelv; but they do not agree, that is, they 
ere not identical with the general equation, page 75, The former are 
of the form . 


and the latter 


Eliminating u between these two equations, we obtain 
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which differs in form from all the equations previously adopted, page 
68, to calculate the elastic force of the steam in terms of its tempera- 
ture. 

In the third chapter the author develops more fully the theory, of 
which the outline was given in the first chapter. Here the different 
problems ie heh the effects of steam-engines are very clearly and 
systematically stated, with reference to three cases which occur in the 
working of an engine. These arc: that in which it works at a given 
rate of expansion, und with any load or velocity whaterer ; that in 
which it works at a given expansion, and with the load or velocity 

roper to produce its mazimum useful effect with that expansion ; and 
astly, that in which, the expansion having been previously regulated 
for the most favourable working of the steam in that engine, it is 
loaded with the most favourable load for that expansion, which con- 
sequently produces the absolute maximum useful die for that engine. 
The four problems proposed and solved by the author consist in finding 
the Velocity, the Load, the Evaporation, and the Useful Effect of the 
engine. The chapter is divided into three Articles, each of which is 
devoted to one of thc three above mentioned cases. 

The first problem, RENE the velocity of the piston under a giren load, 
is treated in the second section of the first Article. The aathor here 
appears by the following passage to suppose the elastic force of the 
Meam inthe cylinder not to vary so long as the influx of the steam 
asts. 

* Let P be the total pressure of the steam in the boiler, and P’ tbe pres- 
surc the same steam will have on arriving in the cylinder, a pressure which 
will always be less than P, except in a particular case, which we shall treat 
of shortly. The steam then will enter the cylinder at the pressure P’, and 
will continue to flow in with that pressure and to produce a correspo 

effect, till the communication between the boiler and the cylinder is inter- 


That this is not rigorously the fact is evident, on account of the 
varying velocity of the piston; and even though M. de Pambour may 
have ascertained that these variations are not worth taking account 
of, it would have been much more satisfactory, if he had mentioned 
the circumstance, and shewn that the results are not materially affected 
by omitting to take them into consideration. At the commencement 
of the stroke of the piston, when it has no velocity, the steam must 
have the same elastic force in the cylinder as in the adjoining pes- 
sages; but when the piston has acquired a considerable velocity, as at 
the middle of the stroke (particularly in locomotive engines, where 
the velocity of the pistou is excessive), the steam will not flow from 
the steam-pipe into the cylinder sufficiently fast to follow the piston 
in its motion, without a certain excess of pressure on the side of the 
steam in the pipe, which we do not believe to be a negligeable 
tity. Ina locomotive engine, for example, with wheels of five feet 
diameter, and 18 inches length of stroke, running at u. speed of 30 
miles an hour, with an effective pressure of 65$ bs. on the square 
inch, we should estimate the difference of pressure between the steam- 
pipe and the cylinder at one-third of a pound at least on tbe square 
inch. We believe this difference to increase nearly in the ratio of 
the square of the velocity of tbe piston, all other circumstances re- 
maining the same, on which supposition it would ameunt, at a- 
of 40 miles an hour, to about three-fifths of a pound per square ineb. 
If this be true, it will materially affect the calculation of tbe effect of 
expansive engines, where the steam is cut off at one-half of the stroke, 
as the effect during the expansion is determined by the density of the 
steam in the cylinder at the instant of cutting off. It is evident, im the 
same manner, that the earlier the steam is cut off, the less the 
rence of pressure will be, since the velocity of the piston is then less 
considerable ;.if cut off at one-sixth, for example, when the other ctr- 
cumstances are the same as in the above case of the locombBtive 
engine running at 30 miles an hour, we believe the loses of p 
would be about two-elevenths of a pound. This is, of eou a 
rough estimate of the difference of pressure arising from the variations 
in the velocity of the piston; but perhaps M. de Pambour will give 
the subject some consideration before the publication of a seeped 
edition of his work. 


On the supposition of the inveyiability of the. preeguney An. Sather 
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finds the following general relation between the diferent data of the 
problem, 


n r a) n o 
arte(“+P) ies + log te 2 al = Ral, 
in which P isthe pressure of the steam on the piston, before the 
communication with the boiler is intercepted, and R the mean resist- 
ance on the piston. This equation is then transformed into another, 
independent of P', by supposing the evaporation of the engine, or 
rather its effective evaporation, to be knowm This new equation is, 


8 1 [4 i+e \ 

—«* ntgh { pye TE Fre a) 
where S is the volume of water evaporated per minute, and trans- 
mitted to the cylinder in the form of steam, / the length of the stroke, 
l the length of the portion traversed by the piston at the moment the 
steam is cut off, c the clearance at each end of the cylinder, that is, 
the length of a portion of the cylinder whose capacity is equal to that 
of the waste space beyond that traversed by the piston, which is 
necessarily filled with steam at each stroke. 

In order to make use of this equation, it is evident that we must 
know, not only the quantity of water actually evaporated, but also the 
quantity lost through the safety valve, or by any other means. 

The quantity R, which is the total resisting pressure on the unit of 
surface of the piston, is afterwards decomposed into three parts, 
namely, the resistance arising from the motion of the load, which the 
author calls r; that arising from the friction of the engive, which is 
epics by (f+ 8r), calling f the friction of the engine unloaded, 
and 8 the augmentation of that friction per unit of the load r; and the 
pressure on the opposite side of the piston, which is represented by 
P, and is equal to the pressure of the atmosphere in high pressure 
engines, und to the pressure of condensation in condensing engines. 


Thus, 
R = (1-H) r-p4. 
Substituting this value for R, and the expression k for 


(A) 


r i+e 
PROCU EC! 


the equation (J) becomes ^ 
=a ntgld+drtpHy] e 


In the calculations relative to locomotive engines, three terms more 
are to be introduced into the expreseion of tlie resistance ; the first to 
express the resistance of the air against the train, which, increasing 
as the square of the velocity, could not be i a without error; 
the second to express the resistance offered by the engine itsetf in the 
transport of its own weight on the rails; and the third to take account 
of the resistance caused by the blast-pipe. 

The above equation appears to be very complete, and, pro- 
vided we are furnished with the means of ascertaining the quantity of 
water which actually passes through the engine in the form of steam, 
us well as the amount of the various parts of the resistance, and pro- 
vided also the constant values of n and g do not cause too great an 
error practically, we have no hesitation in saying that it will be found 
of great ity in proportioning engines and boilers to the work re- 
quired to be done. 


RIVER OUZE OUTFALL IMPROVEMENT. 


Tims improvement promises to be the prelude to others, and is of 

at national importance, the success of which will lead to similar 
mprovements in other parts of the coast of Lay Rer thereby adding 
many thousand acres of rich fertile land to the kingdom; in our own 
judgment we have no doubt of {ts success, if it be not marred by parish 
squabbles and the grasping appetite for pecuniary compensation by 
adjacent landed proprietors. 

e have before us an elaborate report relative to the above im- 
provement, by Sir John Rennie, accompanied by plans; it ought to be 
read by all landed proprietors connected with property on the sea coast. 
We regret that we cannot find space for tle whole of the report, how- 
em we will give a lengthened extract of the most interesting part 
of it. 


Tux plan for obtaining this most desirable result consists in decpcning the 
Outfalts of the Ouze, the Nenc, the Witham and the Welland, by correcting 
and straightening their channels, confining them between substantial and 
well-formed banks, carrying all of them into deep water, and there uuiting 
‘die whole in one general grand channel in the centre of the Great Wash (as 


shown upon the accompanying plan); a work which, although of consider- 
able magnitude, yet presents no difficulties in the execution which cannot be 
readily overcome by the provision of adequate means. The natural conse- 
quence of these measures will be the closing of all the present minor chan- 
nels and shoal water of the Wash, which are now fed and kept open chiefly 
by the rivers above mentioned, the circulation of the tide, and the agitation 
produced by the wind over such an extensive surface, which prevents the 
alluvial soil held in suspension by the waters from subsiding, so that it is 
again carried back to sea. As soon, howcvcr, as the present channels are 
diverted, and other artificial means resorted to to check the currents and 
waves, and assist the accumulation of warp, then the whole of this extensive 
space will become still water, and the silt and warp which is held in suspen- 
sion, amounting to a large proportien, will be deposited, and thus in a com- 
paratively few years will raise the sub-soil sufficiently high, when it will be 
converted into good land, and may he wholly embanked from the tide. By 
pursuing the above svstem of operations regularly and judiciously, the soil 
will accumulate according as the subjacent space is removed from the action 
of the waves and currents, and thus the acquisition of land will be progres- 
sive, and contribnte to the expense of acquiring the remainder, until the 
whole quantity be completed; indeed about 90,000 acres are now bare at 
low water, and a large portion of this, viz., about 10,000 acres, are fit to be 
taken in. By way of illustration, it is only necessary to observe, that a por- 
tion of the old channel of the Ouze, containing 800 acres, which was deserted 
by the Eau Brink Cut, has been warped up, by the course of nature alone, 
25 fect, in five or six years, and the whole 800 acres is now under cultivation 
and worth from 304. to 70/4, an acre; 1,300 acres were embanked from the 
Nene Wash eight years since, aud let for nearly 2/. per acre; since that period 
the warping of the remainder, containing between 4,000 and 5,000 acres, has 
been very rapid, amounting to in parts 14 fect perpendicular, by the mere 
operations of nature alone; this has been further increased by the addition of 
some slight works within the last two months, and the whole of this will be 
ready to be taken in in about two years from the present time, and will be 
much more valuable than the 1,300 acres above mentioned ; and if the system 
now adopted of assisting the accumulation of soil had been commenced carlier, 
I have no doubt but that the whole of the Nene Wash might have been under 
cultivation by this time; above 3,000 acres, I understand, have been taken 
in also along the shores of the Welland and Witham, and the nortbern side 
of the Great Wash. These it should be observed are mere detached, isolated 
operations carried into effect without any general plan and system, and ere 
necessarily neither so efficient or economical as when carried on upon a great 
uniform and well-combined scale; still, however, they have been very pro- 
fitable, and have well repaid those who undertook them. The Outfall of the 
Ouze is the first and principal operation, md hy correcting its course and 
channcl three miles may be saved; and an additional fall of nearly 6 feet 
may be gaiued in the low-water line between Lynn and the Thicf Beacon, 12 
miles below the town. — Therc are three lines by which the new channel may 
be carricd ; first, by taking it a the inclosed lands belonging to the late 
Lord William Bentinck ; secondly, by straightening and confining it by jetties 
rather more seaward than No. 1 into deep water; and, thirdly, by carrying it 
through the Peter Black Sand by jetties along the Norfolk shore into deep 
water in that direction. The first Plan is, upon the whole, shorter by one 
mile than the Plan, No. 2, and by the first Plan an additional fall of one foot 
would be gained in the current; it would also be more certain of execution, 
more easily maintained when completed, and sooner accomplished, although 
rather more expensive in thc outset. 

The Plan, No. 2, would be rather longer, more uncertain, and not so good 
when completed. 

The Plan, No. 3, is objectionable, in consequence of the great length of 
shoal water, viz. 1] miles, through which the work would have to be carried 
before it would arrive at deep water; and there would be a greater difficulty 
in preserving it when made, in consequence of the extensive tract of shifting 
sands which accumulate along the shore. ! 

The expense of Plan, No. 1, would amount to the sum of 250,000/., and 
the other two rather less. 

The Outíall of the river Nene being 5 feet 8 inches lower than that of the 
Ouze, with the exception of being advanced, is now in such a perfect state, 
that much more fall cannot be expected ; by prolonging it downwards, how- 
ever, into deep water, 3o as to unite with the Ouze, the whole of the inter- 
vening space of land, amounting to several thousand acres, would be gained 
in a short time. 

The Welland and Witham Outfalls, particularly the former, are now in a 
very defective state; they inay however be completed either by carrying them 
direct across the Clays into Clayhole, or by the Maccaroni or South Channel, 
to join the Nene and the Ouze. The advantage of tbe former plan is, that 
the distance to deep water is considerably shorter, and, in consequence, it 
would be sooner effected; and custom has hitherto pointed ont Boston Deeps 
as the natural entrance or roadstead both for the Welland and the Witham. 
On the otber hand, looking forward to one general grand plan, aud the pros- 
pect of maintaining the general Outfall open, there can be little doubt but 
that the greater the body or mass of fresh and tidal waters that cau be brought 
into one channel the better, and the greater the certainty of its being able to 
maintain isclf open. 

In order to effect this enlarged view of the subject, the junction of the 
Witham, the Welland, the Nene and the Ouze into oue commen Outfal in 
the centre of the Great Wash, appears the best and most certain plan: more- 
over, presuming tbat the Witham and the Welland be carried separately into 
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Clayhole Channel, the Nene into Lynn Well and the Onze along the Norfolk 
shore, there would be à far greater quantity of retaining embankments to 
make; the channels, by being separate, wonld not be able to maintain them- 
selves open so well; the land gained would be divided into several separate 
islands, which would render it more diffienlt of access, and consequently re- 
duce its value, whilst the expense of acquiring it would be ter; and, 
Ha me boundaries of the counties of Lincoln and Norfolk would be dis- 
turbed, 

Presuming that the four rivers in question be turned into one common 
Outfall in the centre of the Wash (as shown in the Plan), and the other re- 
quisite measures carried on, there would most probably be gained, in com- 
paratively a few years, 150,000 acres of laud. This, if taken at 40/7. an acre 
(aud a great proportion of that acquired lately on the old channel of the 
Ouze is now worth a great deal morc), would be worth 6,000,000/., and, after 
deducting 124. per acre for the expense of obtaining the greater portion, and 
151. per acre for that portion lying nearest to the open ocean, would amount 
to the sum of 2,000,000/, leaving a clear gain of 4,000,000/.; perhaps an 
additional quantity may be obtained hereafter, although it is unnecessary to 
say nore at present, because the other when carried into effect will alone 
form a sufficient remuneration. 

In addition to this profitable result, the following may be added :— 

First,—The complete natural drainage and consequent improvement in the 
salnbrity of the whole district of low lands draining by the Ouze, the Nene, 
the Welland and the Witham, and into the Wash, amounting to about 900,000 
acres, 160,000 of which, as above mentioncd, are in a very defective state 
and comparatively valucless. 

Secondly,—-The navigation of all the rivers would be so improved as to 
occasion no inconsiderable reduction in the charges for freight; there would 
he a great saving in the pilot and harbour ducs; the dcepened channels wonld 
admit vessels of much larger tonnage; and the ports of Lynn, Boston, Spald- 
ing and Wishech would, in consequence, be rendered much more available for 
all the purposes of trade and mercbandize. 

Thirdly,—The shipping interests in general would derive great bencfit in 
stormy weather, during the most prevalent winds, from having nn opportunity 
or entering a roadstead equal in security to any on the eastern coast of Eng- 
and. 

Fourthly,—There would be one uniform cflicient system of barrier banks 
round the Great Wash, which would relieve the present proprictors from a 
very heavy continual tax, amounting at times to 20s. and 30s. per acre, and 
at the same time guarantec them against all danger. of inundation. 


LOCOMOTIVE EXCAVATOR. 


M. Gervais, a manufacturer of Cacn, and a meinber of the Superior Council 
of Commerce, has lately presented to the Acndemy of Sciences a small model 
of a locomotive excavator (Terassier Locomoteur) This machine may be 
usefully employed in the excavation of canals and formation of railroads; but 
from the want of strength in its construction, it seems at present suitable 
only to an alluvial soil. A force of steam of from two to threc horse-power 
is required to work it; it clears a space eight feet (2 m. 50) wide, and 2 feet 
3 inches (0 m. 70) deep, and advances 1 foot 3 inches (0 m. 38) a minute. 
Thus, in twenty-four hours it completes 1800 fect (547 m. 20) in length ; 
having cleared out 3250 cubie feet (1000 cubic inctres) of carth, which is 
levelled as regularly on each bank as it could be done by the hands of men. 
The expense in twenty-four hours cannot exceed 40 francs. The clearing of 
a cubic metre of earth, therefore, costs about 4 centimes. If we compare 
this with the price usually paid, the advantage of the invention is evident ; 
hut this is nothing in comparison with the advautages which we may expect 
to derive from the great saving of manual labour, and from the rapid increase 
of works so beneficial to the industry of the country. 

‘The inventors’s first idea was to employ men in levelling all ocensional ele- 
vations beyond fifteen inches (0 m. 40), but it was found less expensive to 
employ the machine used in cutting railroads. His plan procecds on the 
same principle. The same frame which carries the locomotive, is arranged 
so tbat tools, attached to it, can work upwards from the surface of the carth, 
instead of downwards, and thus remove these elevations. A space is levelled 
equal in width to the working of the locomotive excavator, and then rails are 
leid down to preserve the direction and the level. The locomotive follows, 
excavating and throwing out tbe earth either on one or both of the banks, 
and forming an inclined plane, on each side, of forty-five degrecs. If a canal 
is required to be sixtecn feet (five metres) deep, or deeper, and camot be ex- 
cnvated at once, there is attached to the machine behind, an axletree, and 
cast-iron wheels with large felloes, by which means, as fast asthe first cutting 
is finished, lines are traced on which to place the rails for the second, and so 
as to preserve the original level. A machine capable of working twenty-feet, 
wide, and eight feet deep, excavates sixteen cubic feet of earth in a minute. 

In railroads, the process would be nearly the same as in canals, except 
that the inclined plane on the sides need he only of fifteen degrees, and the 
earth might be carried away in carts wherever it was wanted. This machine 
is calculated for light and sandy soils; and is so constructed, that, should it 
encounter any obstacle, it may be stopped in a moment to prevent accidents. 
‘Thus, any rocky substance, if small, can be lifted up; if large, can be broken 
to pieces by tlic. workmen, and carried away on the frame of the machine, 
after removing the tools, which can then be replaced, and the work con- 
tinued, 
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It would be difficult to give a more particular detail without tho aid of the 
plan, which the inventor has transmitted to the academy for the use of the 
committee, who, as well as ourselves, have seen the machine at work. Whst- 
ever their decision may be, it seems to us that the only question now, is the 
application of steam to the excavation of canals and railroads. The employ- 
ment of this machine on a large scale, must be attended with great arvan- 
tages, whether we consider the difficulty of collecting a considerable number 
of workmen on one spot. the increased rapidity of the work, or the impreved 
salubrity of low grounds by the draining of marshes, and the removal of mi- 
asma and its consequent diseases. And these great advantages, if the ma- 
chine of M. Gervais can really be employed on a large scale, are to be ob- 
tained at a remarkably small expense. Taking the model, which we have 
seen at work, as our data, if we calculate on a 3-horse power steam-enginr, 
and on a consumption of 15 kilogrammes (30 Iba.) of coal per hour, we shall 
find, after deducting 30 per cent. interest for the outlay, and making every 
allowance for repairs, and loss of time when the machine is not at work, that 
it can excavate 957 cubic metres of earth at a cost of 18 francs 50 cents; 
whereas we now pay for excavating the same quantity, 478 francs 50 ccuts. 
In short, the invention of M. Gervais bids fair to make a great revolution in 
the mode of excavation, and we look forward with a degrec of impatience for 
the decision of the committee of the academy —ZJneentor’s Advocate. 


BUTE DOCKS, CARDIFF. 


In our last number we gave the particulars of the opening of these docks. 
The construction of which was entrusted to Mr. Cubitt, of London, as evu- 
gineer in cbicf. and to Mr. Turnbull, as the resident engineer. The following 
particulars are from a statement furnished by the enginecrs :— 

“The river Taff, which falls into the sea at the port of Cardiff, forms a 
principal outlet for the mining districts, with which Glamorganshire abounds ; 
the produce of these mincs has hitherto found its way to market through the 
Glamorganshire Canal, but its sea lock, constructed about 40 ycars ago, bas 
long been found inadequate to the demands for inereased accommodation, 
consequent upon the extraordinary increase of;trade since the canal was 
opened, some idea of which may be formed from the fact, that according to 
the Canal Company's Report, 123,234 tons of iron, and 226,671 tons of coal 
passed down in 1837—making a total of 349,905 tons, or about 1,000 tons 

cr day. HE 

u^ The Marquis of Dute possessing lands in the neighbourhood of Cardiff, 
and especially an extensive tract called Cardiff Moors, where docks, wharfs, 
and warehouses, might be constructed to any extent, and a convenient ontlet 
made into the well-known safe roadstead, protected by the headland of Pen- 
narth, obtained in 1830, an act for constructing a new harbour, to be called 
‘The Bute Ship Canal,’ and has completed this great work at his individual 
expense, 

“The principal advantages of the undertaking are as follow :—<A straight 
open channel N.N.E. and S.S.W. about three-quarters of a mile in length 
from Cardiff roads to tlie new sea-gates, which are 45 feet wide, with a depth 
of 17 feet water at neap, and 32 fect at spring tide, On passing the sea- 
gate, vessels enter a capacious basin, having an area of about an acre and a 
half, called the outer basin, calculated to accommodate vessels of great 
burden and steamers; the mein cntrance lock is situated at the north end of 
this outer basin, 152 feet long, and 36 feet wide, sufficient for ships of 600 
tons. 

* Beyond the lock is the inner basin, which constitutes the grand feature 
of this work. It extends in a continuous line from the lock to near the town 
of Cardiff, 1450 yards long, and 200 feet wide, an area of nearly 20 acres of 
water, capable of accommodating in perfect safety from 300 to 400 ships of 
all classes. Quays are built on cach side for more than two-thirds of its 
length, finished with strong granite coping, comprising nearly 6,000 feet, or 
more than a mile of wharfs, with ample space for warehouses, exclusive of 
the wharfs at the outer basin. To kcep the channel free of deposit, a feedcr 
from the river Taff supplics a reservoir 15 acres in extent, adjoining the basis, 
This reservoir can be discharged at low water by means of powerful alnices 
with cast-iron pipes five feet in diameter, and by 10 sluices at the aca-gates. 
so as to deliver at the rate of 100,000 tons of water per hour. 

“The feeder was commenced in 1854, the first stone of the docks laid oa 
the 16th of March, 1837, and the last copiag-stone laid ou the 25th of May, 
1839. 

* Some doubts existed whether sufficient water could be supplied to keep 
the channel clear, but experience bas already shown that the daily discharge 
is more than adequate to the removal of the daily deposit, and in fact, s œs- 
siderable portion of the entrance was cleared by loosening the clay and mud, 
so as to be carried out by the power of the sluices.” 

Some idea of the vastness of this undertaking may be formed from the fact 
of its having already cost the noble Marquis about 300,000/. ; and an addi- 
tional expenditure of considerable amount will be incurred in the erection of 
warehouses, &c., along the ‘quays. 


MILLER’S Patent Fine-pars.—A patent has been taken out for a new 
fire-bar, which is suited not only to the common steam-engine furnaces, hut 
can with equal facility be applied to the furnaces of marine engines, and the 
locomotive engines of railways, &c. The principle of the invention conmh 
in moving each alternate bar Jongitudinally in one direction, whilst the inter 
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mediate bars are moved in the opposite one. This movement, aided by the 
channelled surface of the bars, breaks up the clinkers the instant they are 
formed, or prevents their formation, and thus keeps the air way perfectly 
free. Considerable attention has, from time to time, been paid to the im- 
provement of the fire-bar, now become of so much importance to the manu- 
facturing community, by men emincntly qualified, and several patents have 
been obtained for this purpose, all of which have been very considerable im- 
provements over the ordinary fire-bar. The object of the inventors not beiug 
always the same, has produced a great variety of plans, which have had more 
or less merit. Brunton, aud also Steel, with a view to an equal distribution 
of the fire, made the grate itself revolve; others have simply moved the fire- 
bars, with the intention of preventing the adhesion of cliukers, and the con- 
sequent obstruction of the air-way. This is the object of Miller's patent, 
which, being simple in its principle, of easy construction, not requiring extra- 
ordinary strength, and cousequently no increased weight of metal, the object 
is attained with little increased expense over the ordinary fire-bar. The ad- 
vantages it secures are very considerable; for not only, by the perfect frec- 
dom from all obstruction of the air-way, is the combustion of the fuel and 
its heating power considerably increased, but coal of an inferior quality can 
be used without the usual effect of choking up the grate. By the vigorous 
combustion which this grate ensures, it prevents large masses of coal from 
passing away unconsumed in the form of smoke, and consequently must effect 
a considerable saving iu fucl. The ingenious patentee is the chief engineer 
of the extensive works of Messrs. Thomson Brothers and Sons, Primrose, 
near Clithero, where these bars have been for some time at work, and have 
fully realised the expectatious of the inveutor.— Manchester Guardian. 


ÀN IMPROVEMENT ON BARKER'S MILL, for which a patent bas been taken 
out by Mr. Stirrat, of Nethercraig, near Paisley, consists (besides an inge- 
niona water-joint anid the application of something like the steam-engine 
governor) in a beautiful contrivance for preventing the friction which arose 
from the ceutrifugal action of the water on the revolving arms of the ma- 
chine. To remedy this, the patentee has had the arms of his machine made 
with on eccentric curve, calculated according to tbe height of the fall, so that, 
when the machine is in operation, tho water rushes out, at its full speed, in 
a straight line from the centre, to the extremity of the arm, where its power 
is wholly exhausted by action on the sides opposite the orifices by which it 
runs off. The advantages of this machine are said to be very great. In the 
first place, while, hy the common water-whcel, in some circumstances, only a 
stnall portion of the water-powcer can be used, and under the moat favourable 
circumstances not more than 65 per cent., it is calculated that by this new 
machine not less than 95 per cent. of the motive power of the watcr is ren- 
dered available. Secondly, the most trifling rivulet, provided it have a good 
fall, can be taken advantage of hy the new machine; and, thirdly, the ex- 
pense of the improved Barker mill is not more than one-fifth of the expense 
of a water-wheel, to work in the same stream.—-Aberdeen Herald. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


INSTITUTION OF CIVIL ENGINEERS. 
(Continued from page 311.) 
May 28.—James WALKER, Esq., President, in the Chair. 
Diving Bell. 


Colonel Pasley stated the result of some experiments which he had made 
with a diving-bell in the Thames and in the Medway. The common rectan- 
gular diving bell, suspended from a vessel in a very strong tide, was com- 
pletely swept under the boat, and in some other cases it swung round half 
ani half, or was twisted considerably out of its proper position. He attached 
boat-shaped ends, and on descending at the half cbb of a strong flood tide, 
the bell was perfectly steady. He should think a bell fitted in this manner 
would be exceedingly advantagcous for going alongside of wrecks. He should 
recomniend the ends to be moveable, and if the wreck were athwart the tide 
he should have only one end put on, and bring the bluff end against the 
vessel. An experienced diver had informed him, that in the current of the 
Danube, running seven knots an hour, the bell vibrated tremendously. Since 
this arrangement had occurred to him, he discovered that a similar one had 
been proposed to the “then Navy Board,” about 20 years ago, by Mr. W. S. 
Smith, who had been employed under Mr. Rennie, but it does not appear to 
have been tried. Colonel Pasley promised the Institution a more detailed 
account of his experience on this important subject. 


Coke and Peat. 


Mr. Parkes stated, that he would take this opportunity of the presence of 
Mr. Williams to lay before the meeting some specimens of French Peat, 
which had been alluded to on a previous occasion.* One of the specimens 
was that obtained by allowing the particles to come within the influence of 
the natural forces to which the atoms are subject. The slutch as dredged np 
from the bottom of the streams, in a state of great comminution, was put into 
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* Minutes, January 8, 1839, page 111.) 


moulds, aud, contracting as it dried, acquired considerable density. This 
was an instance of density duc to gradual drviug ; the density became doubled 
by this process. Mr. Parkes presented a specimen of coke from compressed 
peat; this Mr, Williams would explain, as he had taken up the subject where 
every one else had left off, and had succeeded in producing density by me- 
chanical means, at a moderate cost, aud, by carboniziug the mass, in getting 
rid of the volatile particles, which are injurious as a fucl; he thus produced 
an extremely valuable coke. 

Another specimen was of the incrustation on the interior of a gas retort; 
it was a coke of extreme density and of great value for some purposes, but 
for what was a secret. This deposition accumulates until the interior of the 
retort is almost filled up, leaving no available space for the charge. The re- 
torts are bought for the sake of this coke, which is a perfect carbon. — Arthin 
coating of carbonaceous matter, which would otherwise be carried off in the 
gas, is deposited each charge. 

Mr. Lowe was not aware of the uses to which this coke could he applied ; 
but it was of extreme disuse to the gas-makers; he believed, however, that it 
was used to produce an intense heat. It is sometimes stated to be a carburet 
of iron, but a portion from tbe centre of the mass shews, on being tested, 
not the least trace of iron. It arises naturally in the process of gas-making, 
and the rate of its deposition depends on the temperature; as in those retorts 
which have a tendency to become too hot the deposition goes on exceedingly 
fast. There were many curious facts connected with its deposition ; that in 
a horizontal part is stratified in concentric layers. The upper portions will 
be perfectly sectile and form admirable crayons, that at tle lower part will 
scratch glass; it decreases in density from the bottom ; a portion of tlie sides 
partakes of both qualities. He suspected, that a large quantity was sold as 
black lead. 

Mr. Williams remarked, that there were two kinds of peat, the one having 
a density due to impurities; this is uscless for all purposes of metallurgy, 
But for the purest carbon, the upper surface of the moss must be used, and 
an artificial density must be communicated to it; it is only in this manner 
that a dense aud pure coke can be obtained. The peat having this artificial 
density is carbonized, by which all the volatile matter useless in combustion 
is driven off, ground, and then being mixed with a bituminous matter the 
operation of nature in the production of various species of coal may be closely 
imitated. 


June 4.—-Tux Prestpent in the Chair. 


The following were balloted for and elected: Samuel Castle Gant, as a 
Graduate; and Earl de Grey, as an Honorary Member, 


A paper was read : 
‘On the Dimensions and Performances of the Archimedean Steamer.’ By 


Grorce Rennir, F.R.S., &c. &c. We gave particulars of this vessel in the 
last number of the Journal. 


June 11.—James Siupson, Esq. in the Chair. 


The following were balloted for and elected: Richard Griffith, as a Mem- 
ber; and Thomas Penson and Robert Aytoun, as Associates. 

t On Warming and Ventilatiny Public Buildings and Apartments, with an 
account of the methods which have been most successfully employed for en- 
suring a healihy state of the Atmosphere? By Cuanzes Hoop, F.R.A.S. 

The author first treats of the constitution of the atmospbere; the artificial 
changes produced in it, aud the effect of these changes on animal economy. 
The researches of chemists show that in atmospheric air, uncontaminated by 
respiration or other means, there exists from 21:1 to 20-5 per cent. of oxygen, 
78 per cent. of nitrogen, 41; per cent. of carbonic acid, and a small quantity 
of aqueous vapour. Besides these there are many foreign matters insensible 
to chemical tests, but quite sensible to our organs, whereof many being easily 
decomposable by heat, are resolved into their constituent gases; to this fact 
is to be referred the wholesomeness and pleasantness of some artificial sys- 
tems of heating, or the contrary. The hydrometrie condition of the atmo- 
sphere is most remarkably affected by change of temperature, as the quantity 
of vapour in air of 52? F. may be estimated at y4qth of the weight of air, at 
59? F. at ysth, and at 86° F. at ath; when then the temperature of the air 
within the room is considerably above that of the air without, this increased 
capacity for moisture is productive of effects prejudicial to the health. More- 
over if iron surfaces of too liigh temperature be present, the vapour may be- 
come decomposed, its oxygen combining with the iron, and the hydrogen 
becoming diffused through the atmosphere. Consequences prejudicial to 
health from these causes have been repeatedly experienced in rooms heated 
by a hot air cockle; these effects are not peculiar to the hot air cockle, but 
will result in a greater or less degree whenever artificial warmth is produced 
from iron surfaces, the temperature of which much exceeds 212° F. The 
dryness of the air may in some measure be remedied by moisture, distributed 
artificially, but tbe effects from the decomposition of the particles of matter 
cannot be obviated by any artificial means. The syatem of Mr. Bernhardt is 
peculiarly open to these objections, as the pipes nearest the fire must become 
intensely heated; as also the stoves introduced by Dr. Arnott; since, inde- 
pendent of the difficulty of keeping down the temperature of the metallic 
surface, carbonic oxide is produced from the coke, and carburetted hydrogen 
is also formed in the stove. The gas stoves are also open to the samo objec- 
tions; moreover the quantities of water, of nitrogen, and of carbonic acid gas 
evolved by the combustion of tbe gas are extremely deleterious. In the 


| latter case aqueous vapour will be in excess, and consequently the due quan- 


a 


tity of perspirable matter is not carried off from the lungs and skin, the in- 
jurious effects of which have been clearly established by M. Quetelet in his 
work on man. The injurious effects of an excess of nitrogen aud carbonic 
acid gas are too well known to require comment. 

The author next treats of the best methods of warming buildings in order 
to secure a bealthy state of the atmosphere; and having shewn the disad- 
vantages of applying heat directly to any surface, he points out the method 
of applying it indirectly, as by steam or hot water, contained in iron pipes: 
the latter is more economical and simple, affords greater permanence and 
equality, admits of a lower uniform temperature, and any form of heating 
surface. The temperature of the metallic surface rarely exceeds 180? F. and 
never reaches 212° F., which is too low to decompose iu any appreciable de- 
gree the organic matter contained in the air. The only effect is to increase 
the capacity of the air for moistnre, which is readily obviated. The surface 
which is intended to distribute the heat should be a good conductor and 
radiator, and the material which presents this combination in its highest de- 
gree is iron: the amount of heating surface which will be required depends 
on the building to be warmed, and on a great variety of circumstances; but 
as an approximate rule it may be leid down, that for a church or similar 
public building the cubic contents of the building divided by 200 will give the 
number of feet of surface requisite for a tempcrature of from 55° F. to 58° F. 
in the coldest weather ordinarily experienced in this country. The form of 
the heating surface is immaterial as regards the action of the apparatus, hut 
the time requisite to obtain a given temperature, and the permanence of that 
temperature, depend on the mass of hested matter; the relative times of 
heating and cooling being inversely as the mass divided by the superficies. A 
rapid circulation of the water may be obtained by increasing the elevation of 
the pipes abovethe boiler, but it is considerably influenced by any altcrations 
in the bore of the pipes. One great advantage in this apparatus is its perfect 
safety, as the water at some point is always opcn to the atmosphere, whereas 
in the system of hermetically sealed pipes, containing steam or hot water 
uuder a pressure of from ten to fifty atmospheres, this security can never 
exist. 

3,—The anthor lastly treats of ventilation; a subject of the greatest im- 
portance, independent of the changes already alluded to as produced in the 
atmosphere by overheated surfaces, since all air respired from the Inngs is 
found to have lost a proportion of its oxygen, and to have acquired a pro- 
portion of carbonic acid gas and vapour, and the quantity of air which will 
require to be changed may be taken as 34 cubic feet per minute for each per- 
son a room contains. The author dwells at considerable length on the phy- 
siological effecis consequent on these changes, and details several striking 
instances of the great advantages resulting from improved ventilation, in 
places which had previously been unhealthy. All ventilation may be placed 
in one of two classes, the natural or the mechanical ; in the former, the cx- 
cess of temperature of the air is tbe primum mobile of the efilux, and the 
rapidity of the discharge may be much increased by artificially raising the 
temperature of the discharging pipe. Ventilation by mechanical means, as 
by pumps, or by fans rotating with & great velocity, may be most advantage- 
ously employed, wherever mechanical power is used for other purposes ; the 
great efficacy of this latter mode is proved most unquestionahly by the ex- 
perience of the manufacturing districts. ‘The former method has recently 
been tricd on a very large scale at the House of Commons, and it is calculated 
by Dr. Ure that 38 times more fuel is expended in producing the same effect 
by chimney draughts thau by mechanical power. It appears, however, that 
the natural method of ventilation, by the spontaneous effusion of the heated 
air, through openings in the ceiling, is the best calculated for ordinary pur- 
poses; but that in all extraordinary cascs ventilation by some mechanical 
means is the only economical and efficacious method. 

A paper was read on 

* Experimental Researches upon the cost of the Light afforded by different 
Lamps and Candles! By Anpnew Une, M.D., F.R.S., &c. &c. We pub- 
lished this paper in the last September Journal. 


June 18.—Thx Presipent in the Chair. 


A paper was read giving * An Account nf the New Stone Bridge, over the 
River Lea, at Stra(ford-le-Bow. By Joun Butpey Renman, Grad. Inst. 
C. E, We published engravings and an account of this bridge iu the last 
April Journal. 

tA new 
Docks, &.’ By J. C. SinawLs, Engincer of the Waterstaat, Hollande, &c. 

The improvement suggested consists in substituting for the ordinary Lock 
Gates, Sliding Gates, traversing the ends of the lock on rails laid on sills, 
drawn across by chains and capetans. The author in proposing this mode of 
construction assumes, that when a lock exceeds 50 feet in width, ordinary 
gates must be abandoned and caissons used. The advantages offered by it 
are, diminishing the length of the lock by that of the ordinary opening gate, 
consequently the volume of water to fill the lock is lessened in the same de- 

, and reducing the number of the locks; for as a small elevation is essen- 
tial to the strength of the ordinary gates, the sliding gates may on the con- 
trary be made of almost any height without any fear of impairing their 
strength or solidity. 

In the description of the Plans accompanying the paper, great stress is laid 
on the whole length of the lock, with the exception of that part across which 
the gate traverses, being constructed on an invert arch, thus giving greater 
solidity than where a fiat floor only is used, either for the whole length, or 


plan of construction of Sliding Gates for the Entrance Locka of 


for the wide space necessary for the ordinary gates to swing upon. It is 
acknowledged that more masonry is required in this mode of construction, 
but it is argued that the extra expense will be met by the seving is the 
length of the lock and in the quantity of the water need. 

In constructing the Sliding Gate, the timbers of whieh ere cross braced 
ond strutted, and then covered with planking on both sides, the rule to be 
observed is, that the thickness of the gate is one-fourth of the width of the 
lock, so that the main bracing timbers are at an angle of 20°. are 
crossed by other timbers, also diagonally braced, extending the vertieal height 
of the gate, so as to give that combination best calcnlated to withstand the 
pressure of the water on either side. To obviate the difficulty of setting ia 
motion so heavy a mass as the sliding gate, it is proposed to plaee within it 
some barrels filled with air, which by their buoyancy would relieve the 
rollers of some portion of the weight, and enable the gate to traverse more 
easily. 

Mr. Palmer observed, that the author could hardly be sequainted with the 
modern practice in constructing locks in this country, es timber had for a 
long period been but little used in the lock chamber. His practioe had beea 
invariably to have an inyert arch at a lower level than tbe look ehamber. 
He was now constructing at Port Talbot, in South Wales, & lock of 45 fest 
span, in which there was at invert arch built of stone, 3 feet thick, with liea 
lime, placed on a stratum of concrete, 2 feet thick, the concrete being com- 
posed of four parts of gravel and sand to one of lime; above this invert, the 
floor was filled in with 2 feet thick of brickwork, laid in Roman cement. 
Beneath the roller curbs, stones were placed to bed them upon. Each lock 
gate weighed about 40 tons, one half of which was borne by the beel-post 
and the other half on the rollers, yet there was no difficulty in moving it at 
pleasure. The depth of the water was 30 feet, and sometimes the whole 
column pressed on the gates, yet no injury was feared. There had been great 
difficulty with the water during the course of construction, but the invert and 
the side walls placed on it were perfectly sound, and able to withstasd any 
pressure. He apprehended that the sliding gate would be much heavier than 
the common gate—that the expense of conatruetion would be greater—and 
he could not discern any compensating benefit to result from its adoption. 


June 25.—Joun MacNEILL, Esq. in the Chair. 
The following were ballotted for and elected : J. F, Hanson, John Liewellin, 
and W. Liewellin, as Associates. 
The following communications were read in part :— 
‘On Steam Engines, particularly with reference to their consumplien of 
Steam’ By Josian Parkes, M. Inst. C. E. 


* On the Analysis of a portion of the Iron Heel-plaie of the Stern-post of 
the John Bull, Steam Vessel. By Davin Musuet, A. Inst, C. E. 

The action of the sea water had converted the iron into a substance some- 
what resembling plumbago. Mr. Mushet, after analysing it, considers this 
substauce, which had been called marine plumbago, to be composed nearly as 
follows : 


Carbonic acid and moisture 


Protoxyde of iron - - - - 357 

Silt or earthy matter — - - - - 32 

Carbon . - - - . - 4il 
100 


* On a method of Dowelling Timber by Iron Dowels and Asphalte. By M. 
J. Brunet, M. Inst. C. E. 

* On the Expansion of Iron and Stone in structures, as shewn by obgerse- 
tions on the Southwark and Staines Bridges’ By Gzogox Renwtx, F.RS. 
&c. &c. 

t A theoretical calculation of the amount of Fuel saved by working Steen 
expansively. By J. W. Lupsocx, Hon. M. Inst. C, E. 

* The following communications were announced as received :— 

* Observations on the efficiency or gross power qf Steam exerted on the 
piston, in relation to the reported duty of Steam Engines in Cornwall at dif- 
ferent periods.’ By Joun Scorr Enys, A. Inst. C. E. 

* Specifications and Drawings of the Gas Works at Middlesbro-on- Tees.’ 
By Perger Henpenson, A. lyst. C. B. 

* On the construction of the Cherbourg Breakwater; with a Drewing.’ By 
G. S. DALRYMPLR. 

* Drawing and Description of the Coffre Dam at the new Houses of Partia- 
ment, By G. S. DALRYMPLE. 

The meeting of this evening concluded the session of 1839. 


INSTITUTE OF THE ARCHITECTS OF IRELAND. 


On Monday evening, 11th ult., the members of the Royal Irish Academy, 
Sir William Hamilton in the chair, called upou Mr. Morrison, Vice-President 
of the above-named learned body, for a statement of the nature of ite objects; 
and the learned gentletnan having complied with the demand, a 


in favour of the Jpstitute wap moved, seconded, and 


1839.] 
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SOCIETY OF ANTIQUARIES. 

At the opening meeting held on Thursday evening, November 21st, 
William Hamilton, Esq. V. P. in the chair, J. A. Simpkinson, Esq. M.A. was 
elected a Fellow. A paper was read on some ecclesiastical buildings in Nor- 
mandy, hy George Godwin, Jun., F.R.S, F.S.A. Lower Normandy is visited 
by but few Englishmen, notwithstanding its intimate connection with the 
early history of our country, both political, literary, and artistical, and every 
item of information concerning it from an observer, provided he use his own 
eyes, is valuable. Mr. Godwin remarks that many of the buildings are fast 
hastening to decay, tbrough the use of improper stone. The French society 
for the preservation of public monuments are actively bestirring themselves, 
but their funds are so limited that their operations are necessarily confined. 
Some of the stone now being used at Caen did not seem to the writer of the 
paper in question, selected with care. The Caen quarries furnish stone of 
very indifferent as well as of very excellent quality, as is proved by many of 
the comparatively modern residences and walls in the city, which are fast 
decaying under the influence of the weather, and discrimlnation ought there- 
fore to be employed in making selection. The paper consisted chiefly of 
remarks on the cathedel of Bayeux, which presents several peculiar features ; 
it will be followed, it was stated, by other rough notes on Coutances, Falaisc, 
Evreux, &e. - 

Roya, Acapemy.—Mr. Philip Hardwick has been elected an associate of 
the Academy, and Mr. Cockerell to the Professorship of Architecture, in 
room of the late Mr. Wilkins. We trust there will be no further delay in 
giving the ardinary course of lectures on architecture, which has been, of 
late, very much neglected. 


[y 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
(From the Reports of the Atheneum and Literary Gazette.) 
(Continued from page 422.) 


On Waves, Mr. Scott Russell brought up the Report of the Committee (Sir John 
Robison and Mr. Russell.) 

Since the last mecting the committec had continued their researches, and 
had, in each department, confirmed or correeted the results formerly obtained 
by them, and had also extended their acquaintance with several interesting 
phenomena. The first object of their attention, was the determination of the 
nature and laws of certain kinds of waves. Of these, the most important 
Mec was that called by Mr. Russell the Great Solitary Wave, or the 

rimary Wave of Translation ; the second, was the Oscillatory Wave, or sc- 
condary species. The recent researches, while they had confirmed and ex- 
tended to a larger scale tbe observations of preceding years, have in no 
respect altered the views formerly stated by this committee: . The form of the 
wave is that to which the name Hemicycloid bas been given; its velocity is 
that due to half the depth of the fluid, reckoned from the top of thc wave to 
the centre of gravity ofthe section, where the depth of the channel is not 
uniform. The motion of the particles, is a motion of permanent translation 
in the direction of the motion of the wave, through a s ual ta double 
the wave's height ; the particles of the water perfectly at rest before the ap- 
proach of the wave, were lifted up, translated forwards, and were deposited 
perfectly at rest in their new locations—the translation taking place equal! 
throughout the whole depth of the fluid. It had been stated By Mr. Bissell, 
in a previous report, that all the data requisite to derive the phenomena of 
the great wave of translation had been now obtained, and that he himself 
had found no difficulty in obtaining the laws of this wave from the equations 
of M. Laplace, on the hypothesis, that the motion of the water particles was 
not infinitely small, and the oscillations infinitely small, as hul been hitherto 
supposed, but that they had the magnitude and nature actually found in these 
experiments. During the past year, considerable progress has been made in 
this examination, and highly satisfactory confirmation of the truth of these 
views had been obtained, by the labours of Prof. Kelland. Prof. Kelland had 
also adopted the method of introducing the hypothesis of the particles of the 
water having the motions observed in the experiments—viz. a motion of per- 
manent t tion in a given course; and although his results did not per- 
fectly aecord with the experiments, they had presented a much closer approxi- 
mation to them than previous investigations, and were to be regi ied as 
additions to the theory of the motion of waves. The second subject of inquiry 
by this committee regarded the connexion which existed between the motion 
of waves, and the resistance of fluids to the motion of fluating bodies—a sub- 
ject closely connected with tical navigation. In the continuation of this 
inquiry, the committee had received many confirmations of their former 
views, while they had been extended beyond their former means of observa- 
tion. The phenomenon of vessels at high velocities riding the wave, had been 
exhibited to an extent never before witnessed. 1t had been formerly observed, 
that when a vessel was, by any means, drawn along the surface of water 
with a high velocity, it produced a wave, which was a wave of translation, 
moving with the yelocity due to the depth; and that whenever the velocity of 
the vessel becomes greater than the velocity of the wave, the vessel is carried 
piony on the top of the wave with diminished resistance. This phenomenon 
had been last. year exhibited on a scale much more striking than formerly. 
The wave, divided in two by the prow of the vessel, had risen on each side to 
a heigbt far greater than tbat even of the vessel itself; it expanded on each 
side of the vessel, from stem to stern, in a broad unbroken sheet of water, 
bearing along the vessel between what seemed to be a pair of extended gossa- 
mer wings, giving, at extremely high velocities, a resistance very much less 
than had hitherto been observed. The third poiut of inquiry concerns both 
the theory of hydrodynamics, and the art of practicai navigation, What is 


the form of a solid of least resistance, is a question which has been much 
discussed since the days of Sir Isaac Newton. What is the shape to be given 
to a vessel or ship, so that it may be driven by sails, or propelled by oars or 
steam, with the greatest velocity, or ai the least expenditure of power? is 
the same question, asked by the practical ship-builder, in relation to his art. 
It had been inferred by Mr. Russell, from certain theoretical considerations, 
that a certain form, which he called the Wave Form of vessel, would be the 
form of least resistance, and the form of greatest velocity. This form was. 
that the lines of anterior displacement should correspond to the outline of 
tha great wave of translation anteriorly, and to the outline of the posterior 
wave of replacement, towards the stern. This form had been the subject of 
experiment from 1834 to the present time; aml the experiments of last year 
confirmed the truth of the original supposition, that this form was that of 
least resistance. A very curious and gratifying confirmation of the truth of 
the hypothesis had heen received during the course of last year. A clergy- 
man in the north of Scotland—the Rev. Mr. lirodie—had seen an account of 
these experiments in the Reports of the Association, and had deduced from 
theory, without a knowledge of Mr. Russell's prccess, results almost precisely 
the same, so as to give them the most gratifying confirmation, although de- 
rived from grounds somewhat different. The views formerly submitted to the 
Association on the form of vessel best suited to the practical purposes of na- 
vigation, had, during the past year, received. very remarkable practical cun- 
firmation. A large stenm-vessel had been built on the wave prineiple,—a 
vessel of 660 tons, with an engine of 220 horse power,—and it had turned out 
th t this was the fastest vessel now in Great Britain. This vesse’, built as a 
pleasure yacht, combined the qualities of sailing fast, and carrying a large 
cargo: she was named the Fire King, and belunged to Mr. Ashton Sinith, of 
Wales. ‘Vhe last point of inquiry in which this committee had been engaged 
during the past year. was the question of the nature and laws of the tidal 
wave, as propagated along our shores, and up the estuaries of our great rivers. 
But the nature of its propagation along our shores, after it ceased to be 
affected by the celestial influence, formed a terrestrial mechanism, with which 
we were still very imperfectly Aquen ied. To this subject, the committee 
had devoted their attention, and they ha: made simultaneous observations 
for this purpose, at thirteen different station; along the Frith of Forth. The 
Board of Northern Lights, and Mr. Stevenson, their engincer, had afforded 
every facility for the observations, and results of a very remarkable nature 
were obtained. It was found, that there were four tides a day in the Forth, 
instead of two—four high waters and four low waters. Mr. Russell exhibited 
drawings of these tidal waves, and gave, what he conceived the explanation 
of a phenomenon, which is, he thinks, much more common than hitherto 
supposed. It is well known, that the tidal wave which brings high water 
from the Atlantic to the south-western shores of Great Britain, becomes 
divided into two parts, one of which passes upwards through the English 
Channel, and the other passing round the west and north of Ireland and Great 
Britain, brings high water to the east coast of Scotland and to the Frith of 
Forth. Now, it appears not to have been recollected, that the other wave, 
after coming up through the English Channel, and bringing along with the 
former, high water to London, must pass on northwards, and in doing so, 
will enter the Frith of Forth considerably carlicr than the northern wave 
passing southwards. Now, this southern wave, smaller, but carlier than the 
other, appears to enter the Frith, and may be traced at every station. It is 
followed up, however, very rapidly, by the great northern wave, and the 
former moving more slowly than the other, according to the law of the great 
wave of translation, is overtaken by it at the higher parts of the Frith. and 
being both greatly exaggerated by the form of that channel, produced the 
two tides of the Fath of Forth. Mr. Russell expressed his opinion, that the 
tides in the upper part of the Frith of Forth would be found to rise as high 
abore the mean level of the sea, as the tides of the Bristol Channel. The 
observations on this subject were not, however, completed, but woull be 
finished in the course of next year. 

Mr. Byrne asked what was the exact form of the curve which Mr. Russell 
considered to bound the solid of least resistance? or what was the mathema- 
tical formula for equation) of the curve ?—Mr. Russell replie:l, that it was 
stated at length in the published reports of the Association.—Prof. Forbes 
asked, whether the double culminatiun of the wave might not arise rather 
from the circumstance of the two waves not coming simultaneously to the 
mouth of the Frith than to the separation of the waves, to wh ch Mr. Russell 
had ascribed it? [n fact, the waves. as he considered. must be dissimilar in 
period, or one could not overtop the other ; after they hal blended into one, 
the effect would be either to cause the ordinate of the joint wave to be the 
sum or difference of the ordinates of the waves or waved. depression, accord- 
ingly as the two waves or waved depression coincided.—Prof. Whewell said, 
No; they will separate.—Mr. Russell olserved. that the waves were found 
frequently to separate, and the instances he had cited were remarkable ex- 
emplifieations of this.—Prof. Stevelly believed the difficulty Prof. Forbes 
laboured under, arose from his not having been present at the Newcastle 
meeting. when Mr. Russell gave a very minute account of the structure of the 
wave of translation, which ditfered from a common undulatory wave in this, 
that every particle of the fluid had not only a rising and falling motion. but 
also a motion of translation, sometimes forwards, sometimes backwards. 
Now, the mere undulatory motion would exactly produce the effects Prof. 
Forbes expected, and had so well explained ; but the motion of translation of 
the particles would. from its very nature, cause the wave to separate, even 
after blending into one, as explained by Mr. Russell.— Lieut. Morrison asked 
whether Mr. Russell had investigate the effect of the descending current of 
the river, particularly in the time of freshes, on the tide waves P? it had been 
well ascertained by observations on the Thames, that at such times the de- 
scending force of the current exercised a very decided influence on the tides; 
and he could testify the same from his own experience in other places.— Mr. 
Russell said, the committee liad found that effect very decided, insomuch that 
in the time of freshes in the Frith, it occasionally obliterated the tide wave. 


Experiments npon the effects of Weights acting for an indefinite time upon bars 
of Iron, by Mr, Fairbairn. 
372 
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The experiments of which the present is a notice, were commenced by Mr. 
Fairbairn in March, 1837, when a number of bars of Coedtalon iron cast from 
the same model, 5 feet long and l inch square, were placed horizontally on 
props 4 feet 6 inches asunder, and had different weights, as 24, 3, 3, and 4 
cwt., laid upon the middle of each ; the last weight being within a few pounds 
of the breaking weight. The intention was to ascertain what effect would arise 
from cach of these weights lying constantly upon the bars. The results are, 
lst. The bars are still bearing the loads, and ap 
years, 2nd. The deflections, which are frequently measured, the temperature 

eing observed at the time, are constantly increasing, though itr a decreasing 
ratio,—a fact which shows that, though cast iron may be safely loaded far 
beyond what has hitherto been deemed prudent, still it is extremely probable 
that the bars are advancing, by however slow degrees, to ultimate destruction. 


The Baron Eugene du Mesnil gave a description of a Safety Lamp, invented 
by him in 1834. 

' He stated, that he had presented it to the French government in 1837, and 
that it had Leen now adopted, after a favourable report upon it by M. Ch. 
Combes. 

This lamp consists of a body of flint glass, defended by a dozen of iron 
bars. The airis adinitted by two conical tubes, inserted at the bottom, which 
are capped with wire gauze, and enter by the side of the flame. The latter 
rises into a chimney, which has a piece of metal placed in the form of an 
arch over its top ; the chimney, however, being quite open. The consequence 
of this construction is, that a strong current is constantly passing up tha 
chimney. When carburetted hydrogen passes in, the fact is discovered by 
numercus small explosions, and the whole glass work is thrown into vibrations 
which emit a loud and shrill sound, which may be beard at a very consider- 
able distanee. 

Prof. Graham stated, that the novelty in Baron du Mesnil's lamp was, the 
circumstance of the chimney, being quite open, He considered, that the lam 
was left almost perfect by that philosopher, and that all accidents procede 
from carelessness. He alluded to the deleterious effects of the after-damp, 
or carbonic acid left in the atmosphere of a mine after an explosion, whic 
is believed to occasion often greater loss of life among the miners than the 
original explosion, and often prevented assistance being rendered in case of 
accidents. In many cases. it was certain that the oxygen of the air was not 
exhausted by the explosion, although, from the presence of five or ten per 
cent. of carbonic acid. it was rendered irrespirable. The atmosphere might, 
thercfore, te rendered respirable by withdrawing this carbonic acid, and he 
suggested a method by which this might be effected, He had found that a 
mixture of dry slaked lime and pounded Glaubex's salts. in equal proportions, 
has a singular avidity for carbonic acid, and that air might be purified com- 
pletely from that deleterious gas, by inhaling it through a eushion of not 
more than an inch in thickness, filled with that mixture, which could be done 
without difficulty. He suggested the use of an article of this kind by persons 
who descended into a mine to afford assistance to the sufferers, after an 
explosion ; indeed. wherever the safety-lamp was necessary. and the occur- 
rence of an explosion possible, the possession of this lime-filter would be an 
additional source of security. 

On a small Voltaic Battery of extraordinary energy. By W.R. Grove, Esq. 

Ina letter published in the Phil. Mag. for February, I stated (said the 
author) some reasons for hoping that by changes in the constituents of vol- 
taic combinations of four eleinents, we might greatly increase their energy. 
At that period I sought in vain for improvements, which a fair induction 
convinced me were attainable, but, being 1n the country, all my euperiments 
were with copper as a negative metal. ] was constantly unable to use con- 
centmted nitric acid ns an electrolyte, and its importance never occurred to 
me until foreed upon my notice by an experiment, which I made at Paris fur 
a different object. ‘This was an endeavour to prove the dissolution of gold in 
nitro-muríatic acid to be an electrical phenomenon, or rather that this (as I 
beheve, with Sir Humphrey Davy, every other cbemical phenomenon) could 
be resolved into an electrical one, by operating upon masses instead of mole- 
cnles. The experiment was the following :—The extremities of two strips of 
goa leaf were immersed, the one in nitric, the other in muriatic acid, contact 

twecn tlie two liquids being permitted, but mixture prevented, by an inter- 

sed porous diaphra In this case the gold remained undissolved for an 
indefinite period, but the circnit being completed by metallie contact, cither 
mediate or immediate, the strip of gold in the muriatic acid was instantl 
dissolved. Thus, it seems, that the affinity of gold for chlorine is not able 
alone to decom muriatic acid; but when it is aided by that of oxygen for 
hydrogen, the decomposition is effected. The phenomenon bears much ana- 
logy to ordinary cases of double decomposition. The two gold strips in the 
experiment being connected with a galvanometer, occasioned a considerable 
dellexion ; and it now occurred to me, coupling this experiment with my pre- 
vious observations. that these same liquids, with the substitution of zinc and 
latinum for the gold leaf, would produce a combination of su; ing energy 

y espectations were fully realized ; and on the 1 th of A rh, M. Becquerel 
presented to the Institute a small battery of my construction, consisting of 
seven liqueur glasses, containing the bowls of common tobacco-pipes, t 
metals zinc and platinum, and the electrolytes concentrated nitric and dilute 
muriatic acids, This little apparatus produced effects of decomposition equal 
to the most powerful batteries of the old construction. I have since this 
tried various combinations upon the same principle, and though some of the 
rarer substanecs—such tor instance, as chloric acid—have produced powerful 
effects, I have found none superior, and few equal, to the preceding. I have 
therefore, directed my attention to using these materials, and rendering the 
apparatus more economical, although J soon found that it was not so expen- 
sive as it at first appeared—the platinum remaining unaltered. Dilute nitric 
neid diminishes the energy ; nitro-sulphuric acid acted as an electrolyte much 
p nitric acld ; it is B excellent conductor, yielding oxygen at the anode, and 

ydrogen at the cathode. Applying this to my battery, I found it to succeed 
admirably, and hence a cons:derable diminution of expence on the side of the 
tinc, and found salt and water nearly equal to dilute muriatic atid, It also 


ently may do so for many _ 


removes the necessity of amalgamating the zinc; but it sometimes, though 
rarcly, disaggregates the porous ware, from the crystallization of nitrate of 
soda; and therefore, in batteries, | should prefer muristie acid diluted 
with five times its volume of water. By using flattened parallelopiped aged 
vessels, the concentrated acid is much economized, and the metals approzi- 
mated. Now, according to Prof. Ritchie, the power 13 inversely as the square 
root of the distance between the metals. The hastily constructed battery 
which I have to present, consists of an outer case of wood, beight inches, 
breadth 5, width 3, (it should be of glazed earthenware, similar to the Wel- 
laston troughs,) separated into four compartments by glass divisions; in 
these compartments are placed four flat porous vessels, the interior dimen- 
sions of which are 7, 23, and 3-10ths of an inch, the thickness of the walls 
V inch; they contain each three measured ounces; the metals, four pei, 
expose each a surface of 16 square inches, and the battery gives, by decan- 
position of acidulated water, 3 cubic inches of mixed gases per minute ; cher- 
coal points burn brilliantly, and it heats 6 inches of platinum wire of an inch 
diameter ; its effect upon the magnet, when arranged as a single pair, is pro- 
portionally energetic; itis constant for about an hour without any fresh 
supply of acids. The porous vessels are identical in their constitution with 
the commou tobacco pipe. As far as my experiments go, its power, with 
reference to the common constant battery, is ceteris paribus as six to one, but 
the relative proportions vary somewhat with tbe series. The cost of the 
apparatus js 27, 2s. During the operation of this battery, the nitric acid, by 
losing successive portions of oxygen, assumes first a yellow, then a 

then a blue colour, and lastly becomes perfectly aqueous ; hydrogen is now 
evolved from the platina, the energy lowers, and the action becomes incon- 
stant. Itis worthy of remark, an an argument for the secondary natury of 
metallic precipitation by voltaic electricity, that the oxidated or dissolved 
zinc remains entirely (or at least by far the greater portion) on the zine side 
of the diaphragm ; the hydrogen alone appears to be transferred ; and yet 
the reversal of affinities which the theory of reduction by nascent hydrogen 
supposes, is an enigma difficult of solution. I have invariably observed in 
this battery, a current of endosmose from the zinc to the platinum, or with 
the eurrent of positive electrieity. : Í 

The rationale of the action of this combination, according to tbe chemical 
theory of galvanism, appears to be as follows:—In the common zinc and 
copper combination, the resulting power is as the aftinity of the anion of the 
electrolyte for zinc, minus its affinity for copper; in the common constant 
battery it is as the affinity of the anion for zinc, plus that of oxygen for 
hydrogen, minus that of ydrogen for copper. In the combination im ques- 
tion, the resulting power is as the affinity of the anion for zinc, plus tbat of 
oxygen for hydrogen, minus that of oxygen for azote. Nitrie acid bein 
much more readily decomposed than sulphate of copper, resistance is per | 
and the power increased ; ani no hydrogen being evolved from the negative 
metal, there is no precipitation upon it, aud consequently no counter-action. 
I need scarcely add a word as to the importance of improvements of this 
description in the voltaic battery. This valuable instrument of chemical 
research is thus made portable, and, by increased power in diminished space, 
its adaptation to mechanical, especially to locomotive purposes, becomes 
more feasible. : 

Mr. Spencer then exhibited a cylindrical battery, so as to include great 
intensity in small space. Prof. Graham considered Mr. Grove's battery an 
important improvement, and could only account for its power from the cir- 
cumstance, as in Daniell's battery, of the removal of hydrogen. 


Prof. Whewell communicated some tide observations, forwarded to kim by the 
Russian Admiral Lutke. 


These observations supplied—first, the tide hours of various places on the 
coasts of Lapland, the White Sea, and the Frozen Sea, and the coasts of 
Nova Zemlia. These observations enable us to follow the progress of the 
tide mean further than had hitherto been done. Mr. Whewell's of 
Cotidal Lines, (the second approximation contained in the Phil. Trew, 134) 
follows the tide only as far as the North Cape of Norway, eastward of Nora 
Zemlia. Prof. Whewell stated, that he was informed by Admiral Lake, 
that in the Frozen Sea, east of Nova Zemlia, there is little or no pereeptible 
tide. The observations communicated by Admiral Litke, offered various 
other results, and especially the existence of the diurnal inequality in the 
seas explored by Russian navigators, as on the coast of Kamscatka, and the 
west coast of North America. 


Prof. Whewell made some observations on Capt. Fitzroy's views of the tides. 


In the account of the voyage of H.M.S. Adventure and Beagle, just pob- 
lished, there is an article in the Appendix, containing remarks an the tides. 
Captain Fitzroy observes, that facts have led him to doubt several of ibe 
assertions made in Mr. Whewell's memoir, published in tbe Phi Trans. 
1833, and entitled “ Essay towards a First Approximation to a Map of Cotidal 
Lines."—(Appendiz, p. 270.) Prof. Whewell stated, that he conceived that 
doubts, such as Captain Fitzroy's, are reasonable, till the assertions are fully 
substantiated by facts. Capt. Fitzroy has further offered an hypothesis of 
the nature of the tidal motion of the waters of wide oceans, different from 
the hypothesis of a i progressive wave, which is the basis of Prof. Whewell's 
researches, Capt. Fitzroy conceives, that in the Atlantic and the Pad. 
the waters oscillate laterally between the eastern and western shores of thew 
Oceans, and thus produce the tides. This supposition would explain such 
facts as these, that the tide takes place along whole west coast of South 
Ameriea at the same time ; and the supposition might be so modified as to 
account for the absence of tides in the central part of the ocean. Prof. Whe- 
well stated, that he wns not at all disposed to deny, that such a mode of 
oscillation of the waters of the ocean is possible. Whether such a mouon 
be consistent with the forees exerted by the sun and moon. isa o 

hydrodynamics hitherto unsolved, an probably very difficult. No demon- 
strative reason, however, has yet been published, to show tirat surh a mothe 
of the ocean waters may not approach more nearly to their actus? motion 
than the equilibrium em as usually applied, does. When ihe artimi 
phenomena of the tides of the Atlantic and Pacifie have besu fully exploit, 
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if it appear that they are of the kind supposed by Capt. Fitzroy, it will be 
very necessary to call upon mathematicians to attempt the solution of the 
bydrodyuamie problem, either in a rigorous or an approximate shape. 


On the Specific Gravity or Density of Steam at successive Temperatures, by 
, Ure. 

This Report was made agreeably to a motion at Newcastle, calling on Dr. 
Ure, Mr. Faraday, Mr. B. Donkin, and Mr. Cooper, to draw up a view of the 
present state of our knowledge upon that subject. The other members of 
the Committee having declined to enter upon the research, Dr. Ure undertook 
it. He began his Report by stating that M. Gay-Lussac was the first phi- 
losopher who devised and executed an exact process for determining the spe- 
cific gravity of steam and other vapours; his principle being to measure the 
volume of vapour furnished by a given weight of liquid. Having weighel a 
glass bulb, like that of a thermometer, he filled it, by heating it, and plunging 
the point of its capillary tube in the liquid to be converted into vapour ; re- 
peating the heating and immersion till it was perfectly full, It was now 
slightly heated, to expel a drop of the liquid from the point, which was then 
hermetically sealed by the blowpipe. ‘The bulb was next introduced into a 

uated bell-shaped jar, about one foot long, and two inches in diameter, 
led with and inverted over mercury, in a cast-iron pan. The jar was sur- 
rounded by a glass cylinder, open at each end; and the space between the 
two vessels was filled with oil, or water, according to the volatility of the 
liquid. The interstitial column of liquid rested upon the column of mercury 
in the iron basin or pan. This was pest over a little furnace, whereby the 
mercury and superjaeent oil were heated to any desired pitch. Eventually 
the bath became hot enough to generate vapour of such tension within the 
bulb, as to burst the thin glass of which it was blown. In the case of water, 
M. Gay-Lussac continued to hent the apparatus, till the water contained be- 
tween the two cylinders had entered into a state of steady ebullition; and he 
then measuied the space occupied by the steam generate: from the bulb in 
the bell jar, taking care to note the height of the quicksilver within the jar 
above its level in the basin Deducting this height from that of the barome- 
ter in the same apartment, he found the pressure of the internal vapour. He 
then reduced, by calculation, the length of the mercurial column to what it 
would have been at the temperature of melting ice; and made a small cor- 
rection for the height of the liquid column between the two cylinders. In 
this research, we must take care that the whole of the liquid in the bulb is 
reduced into vapour, otherwise we shall fall into great errors. This cireum- 
stance would occur if more liquid were introduced into the bulb than would 
fill the whole space over the mercury in the bell jar, at the given tempera- 
ture, M. Gay-Lussac found in this way, that one cubic inch, or a gramme 
measure of water, produced 1,694 cubic inches, er gramme measures, of steam, 
nt the temperature of 100 Cent. or 212° Fah., under a pressure of 29,912 
inches of mercury, or that of the atmosphere in the mean state of the baro- 
meter. He reduced that volume to what it would be at 32° Fah., by the rule 
for estimating the expansion of gaseous matter by heat, and concluded that 
the specific gravity of the vapour of water was to that of air, both at the 
said temperature, as 0025 to 1'000. The following table of densitics includes 
all the vapours which he subjected to experiment upon that occasion :— 


Air (as 0° Cent.) being called " " . 100 

Vapour of Water . : . . . 0625 
Alcohol . . , . . 1613 
Sulphuric Ether : . . . . 29586 
Sulphurct of Carbon . ; . . 2645 
Oil of Turpentine . . ; 5013 


The density of the vapour is evidently irrelative of the boiling point, oT 
density of the liquid from which it is formed; for ether boils at 98° Fah.» 
and has a specific gravity of 0700 or somewhat less, while oil of turpentine 
boils at 316° Fah., and has a specific gravity of 0870. 

The steam which issues from the spout of a tea-kettle is no hotter, as mea- 
sured by a thermometer, than the boiling liquid within, and yet, when con- 
densed in a body of cold water or ice, it gives out as much heat as one thou- 
sand times its weight of boiling water would do. This heat of steam, which 
is insensible to the thermometer, is called latent. heat, and it differs in quan- 
tity for different kinds of vapour. One part of water at 212° Falı. requires 
for its conversion into steam, as much heat as woukl raise 54 parts from the 
ai to the boiling temperature, or as would heat it up to 1170° Fah., 
could the water be made to receive that heat without changing its form. The 
quantity or energy of heat which steam .contaius or pagsesses is constant ; 
that is, for equal weights, steam of cvery temperature and density contains 
the like quantity of heat ;—a proposition which has been proved by accurate 
researches. Water at all temperatures, cven in the state of ice, is convertible 
into vapour: the density of this vapour depends upon its temperature; so 
that this density, that is, the weight of the steam under a given volume, is 
greater the higher the temperature at which the steam is generated over 
water. When the steam is not in contact with water, it follows the same 
law of expansion with heat, as gases do. An air-tight boiler having a vacant 
space over the water of about 1,700 cubic inches, contains at the temperature 
of 212°, one cubic inch of water in the state of vapour, and has therefore a 
specific gravity of 3000589 ; water being 1:000000; 225992, If the 
heat be raised to 2345?, the incumbent steam will acquire an elastic force 
equal to 454 inches of mercury, or 223 |b. upon the square inch, and a den- 
sity of 0° 7 ; if to 25027, the clastic force will be 598 inches of mercury, 
or 29:20 pounds, and the deusity will be 0001114. In the former paier d 
elasticity has increased about 50 per cent., and the density 343; in the latter 
case the elasticity has increased another 50 per cent., and the density 32:1 ; 
thus, while the elastic force is doubled, the density is increased in the pro- 
portion of 1114 to 589 or 100 to 53. We sce, therefore, that the clasticity of 
steam inercases with the density, but in a greater proportion, or more rapid 
ratio. Sinee like weights of steam contain like quantities of heat, and since 
the elastic force of steam is the moving poser in s'eam-engines, it follows, 
that for like quantities of he.t, or fuel weil applied, a greater eTeet will he 
obtained from steam of high temperature and density, than from steam of 


lower temperature and density. At all temperatures, the sum of the lateut 
an sensible heats of steam is a constant quantity, so that steam of higher 
density and temperature contains always the same quantity of heat, as steam 
of lower tensity and temperature. When denser steam flows into a vacuous 
space, it will fill it entirely without condensation, provided that no heat is 
dissipated outwards; and it will possess an elasticity and temperature de- 

ndent upon its expansion. Suppose, for example, that a vessel of one cubic 

oot capacity is filled with steam of 212? Fah., Jet this vessel be placed in 

communication with another air-tight vessel, of nine cubic feet capacity, so 
as to expand into it ; in filling the latter, it will become expanded into ten 
times its bulk, and from the table which accompanies the report, it will be 
found to assume, when thus expanded, a temperature of 108.5? Fah., while its 
elasticity falls to 24 inches cf mereury ; though the steam has neither ab- 
sorbed nor emitted any heat, nor deposited any water by condensation. 
When dense steam escapes into the air, it assumes the same specific gravity 
and elasticity as the atmospheric vapour. 

The table annexed contained seven columns; the first three were the scales 
of the'three thermometers now in use; and Dr. Ure remarked, that it was to 
be regretted, that we in Great Britain do not adopt the Centigrade scale. as 
the Germans are now doing, instead of the arbitrary arl inconvenient divi- 
sions of Fahrenheit. The fourth and fifth columns exhibited the elastic forces 
of the steam, the former in inches of mercury, the Jatter in pounds upon the 
square inch. The sixth column showed the number of cubic fect of steam. 
resulting from one pound of water, and the seventh tbe specific gravity of 
the steam, water being called unity, or 1-000000. 


COMPETITION DESIGNS FOR THE ROYAL EXCHANGE. 


We need not particularly regret our inability at present to enter 
into the various questions which this competition suggests to us, siace 
we foresee that whatever turn matters may take, we shall have more 
than one opportunity of making our commenta before the business is 
settled, or any thing finally determined upon. As far as we can under- 
stand, that is, as far as on-dite may be relied on, all the three archi- 
tects who gave in their report on the designs to the committee, have 
now declined taking any farther share in the affair; nor do we wonder 
that they have done so, since the task they were called upon to un- 
dertake, would have been as invidious as it would have proved difi- 
cult;—and that it would have been a difficult one, can hardly be 
disputed without calling their sincerity into question, there not being 
a single design which they could recommend to be returned to its 
author, in order that he might make those corrections which would 
remove the first objections to it. Their non-compliance with the 
committee's request, only confirms whatever was previously expressed 
in regard to it. But wlat course the committee will now take, we 
are unable to conjecture, our surmises extending no farther than to 
givin them credit, for at length discovering how ill-advisedly 

ey have acted throughout the whole business. 

Among other things, they háve probably now found out that it 
would have been infinitely more prudent on their part to have had a 
public exhibition beforehand, and one of such duration as to afford 
time for people to form something better than hurried, off-hand 
opinions. And if it be asked where such protracted exhibition could 
have taken place, without causing inconvenience, we should say that 
perhaps, no fitter place could have been found than the exhibition rooms 
of the Royal Academy, where there would have been space to arrange 
all drawings, without hanging any of them up so high as they were 
at Mercer's Hall. And we must say, that it would have been no moro 
than patural and proper, had the academy offered their rooms for that 
purpose ;—or are we to presume that the whole affair is matter of 
utter indifference to that body ; and that though it is one which may 
eventually bring credit or discredit upon the taste of the country, the 
academy are not willing to give themselves the least concern about 
it. Itcamnot be said that, by taking no notice in any way of what 
does not immediately relate to them, the academy can be charged 
with having neglected their duty, yet the fact itself is a symptom of 
the zeal with which they are animated for advancing art and its in- 
terests generally. 

Undoubtedly a very great point in architectural competitions has 
been secured, by the public being allowed to see the designs at all, 
though, in the case of that for the s den Exchange, the exhibition 
was no more than what is generally styled a private wem. Still in this 
respect, another point remains to be carried, which is, that in future 
all such exhibitions shall be preliminary: not in order that umpires 
and committees should be entirely guided by, or pay unqualified de- 
ference to a majority of opinions so elicited, but that they may have 
the opportunity of taking into consideration whatever arguments, if 
any at all may happen to have been brought forward, on various 
points. We therefore trust, that insteal of this competition, ant 
the one for the Nelson monument being made use of to show tlie 
utility of public exhibitions of the designs, they will operate as uses 
ful corrective lessons, and loa] henecforth to the wloption of a better 
system. 
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Little is it to be wondered at, if those who see no further than im- 
mediate facts and consequences, now exclaim not against ill- 
managed competitions, but against the system of competition at all, 
as necessarily bad and inefficacious; delusive to those who enter into 
it, delusive likewise to the public, and embarrassiug to those who 
invite it; and moreover no better than a cloak to sinister influence, 
favouritism and jobberv. The proceedings attending the compe- 
tition for the Nelson monument, certainly afford room for saying as 
much, to any one disposed to look at the matter on its worst side; 
while the one for the Royal Exchange coming so immediately after, 
and attended with no more satisfactory results, enables people to ex- 
claim “another failure!" and then to rail at competition altogether. 
From the tone in which some of the critics have spoken of the last 
one, it is easy enough to perceive that we are quite as well pleased as 
not, that the result Should not have proved more successful. While 
they are thus left at liberty to indulge in sneering, abusive tirades, 
they can excuse themselves from offering any opinions or remarks of 
their own upon the designs, by conveniently representing them one 
and all zs below criticism, and unworthy of any specifie remark. 
Such was the course adopted by the writer, who does the architectural 
criticism in the Sunday Times; but many will think that in the voln- 
bility of his abuse, lie betrayed his shallowness and ignorance, when 
he spoke of there being designs in the Chinese style as well as in 
almost every other; ant affirmed. that out of them all, there was not 
one descrving serious attention or consideration. 

It must be confessed, there were a great many not rising at all 
above mediocrity, and not a few which did not reach even that point ; 
which certainly did surprize us, because we had imagined that owin, 
both to the size and the number of drawings required, the labour anc 
expense would lave deterred any one from attempting a design, who 
did not feel that he could produce something either ui Ran in its 
conception, or treated with some degree of mastery: and hardly any 
one, we presume, would set about making a finished set of drawings 
of the kind, unless he bad previously satisfied himself in his prepara- 
tory sketches, and found that he had got hold of a good idea to work 
upon. Such, however, certain'y does not appear to have bcen the 
case here, since many of the designs too plainly showed that no idea, 
or the very poorest possible, was considered sufficient, and that little 
else was required than merely to provide tlie accommodation stipu- 
lated for by the instructions issued by the committee. It did, indeed, 
quite stagger us, to see many designs of such quality in all but the 
mere drawings, as to seem the first efforts of beginners, who thought 
that to be able to draw columns and pilasters of the most insipid cha- 
racter, was 3 sufficient qualification. One would suppose that some 
of those persons must have been exceedingly studious indeed,—so 
buried among their books, as to be utterly ignorant of all that has 
been doing in architecture in this and other countries during the last 
ten or fifteen years; for if acquainted with it, they were unable to 
perceive how greatly they fe'l short of the ordinary standard, aud 
could flatter themselves that there was uot the slightest chance for 
their designs being noticed, except for contempt and derision, they 
must be egregiously blind indeed ; so ignorant as not to be capable of 
perceiving that they were only affording proof of their own 
incapacity. 

Now, as we have seen it lately remarked in an architectural paper 
in Fraser's Magazine, though any one is at liberty to send in a desi 
to an open competition, it does not exactly follow, that because he 
ean draw, a man is called upon to do so, whether or not he possesses 
uny of the talent that occasion demands. Common sense would say, 
that the invitution is to be understood as given to those possessed of 
talent to come forward with it, not for the dull and the stupid to step 
in and make fools of themselves. 

At present we cannot either pursue these remarks any further, or 
here add to them any comments on such of the designs as on our 
second visit, struck us as most deserving of notice, not as being en- 
tirely unobjectionable, but as containing many good points and dis- 
playing considerable ability. Yet, though we nd we must now defer 
more particular mention of them till our next number, we may here 
just point one or two of the kind which seem to have escaped the 
attention of others: viz. No. 25, 33, and 51. The first of these was 
one of the few, in which a circular plan was adopted for the inner 
area. This cortile was not only very spacious, but in exceedingly 
good taste, und would no doubt produce a fine effect. The external 
elevations were also of an imposing character, (in the Italian style), 
but we did not so much approve of the tower at the west end, parti- 
cularly the upper part of it. No. 83 was also Italian; and No. 51 
was a remarkable, and in many respects n very clever aud original 
application of Greek architecture. With respect to the design which 
obtined the first premium, we must acknowledge, after again looking 
at it, thatso far from being able to detect it in any kind of merit tha. 


{Decemegn, 
seemed to warrant such decided preference, for if it might be free from 
defects and objections occurring in many other desi yond such ne- 

Of course we 


gative recommendation, it seemed to possess no other. 
speak only from a general inspection of it: it might have merite, but 
they certainly did not extend to the general character of the composi- 
tion, or the taste shownit. Perhaps it was chiefly on account of its def- 
ciencies in regard to these latter qualities, that although deemed 
worthy of the Fest prize, the judges could not recommend it for exe- 
cution. We think that their report ought to have left uo doubt in 
respect either to this or the other designs pointed out by them to the 
committee; but should have distinctly stated both the particular 
merits and the objections against each of those designs. Had that 
been done, both the pub'ic and ourselves might have gaimed some 
instruction. 

Since writing the preceding remarks, we are informed that Mr. 
W. Tite and Mr. George Smith have been requested to advise tbe 
committee on their selection of a design from the eight now before 
them; the former gentleman, we understand, declines to act, conse- 
quently the onus devolves on Mr. Smith, who is Architect and Sur- 
veyor to the Mercers’ company. We believe Mr. Smith to be re- 
spected by all who know him, but to say the least of it, in whatever 
way his decision may be made, it will be placing him in a most in- 
vidious and unpleasant situation, in the first place Mr. Grellier who 
obtained the first premium, was, as is well known, pupil of Mr. Smith, 
therefore if he give judgment in his favour, it will be immediately set 
down as an act of favouritism, and if he decides against the design, 
it will bring him in collision with the three former urchitects named 
to examine and select the best design. 


THE BUDE LIGHT. 


A serious accident took place on Friday evening, the 8th ult., at the costly 
premises of Messrs. llancock and Rixon, Pall Mall East, caused by the ex- 
plosion of a bag of oxygen gas, with which some experiments wtre being 
tried, in order to show a few scientific gentlemen the effect of the Bude light; 
the force of the explosion was so great as to dash to atoms nearly every 
article in both the upper and lower warehouses, many of which were of the 
most valuable description, consisting of beautiful chandeliers, lamps, lustres, 
vases, decanters, &c., all were in an instant completely destroved, the counters 
rent asunder, the sashes torn out and broken to pieces, and the report 
so loud as to alarm the whole neighbourhood. The company present aboat 
seven or eight in number, narrowly escaped with thcir lives; some of them 
were seriously bruised, one being thrown into the shop window from a cos- 
siderable distance, another up the staircase, and all more or less injared. 
We have thought proper to give publicity to this accident, as it is mon 
desirable that every fact connected with so important a subject as the * Bude 
Light,” should be fully investigated, and we trust that the proper authorities 
superintending the experiments for lighting the Houses of Parliament, will 
make such inquiry into this serious matter, as to fully satisfy themselves npon 
the safety of this or any other light, before a decision is made npon the one 
to be ultimately adopted. We believe it has not yet been satisfactorily ac- 
counted for, what caused the oxygen gas to be so very explosive. 


Oxronp-srRE&T ExrERIMENTAL Woop Payina.—The settlement of this 
almost interminable question is completed. Out of the many competiton 
for laying down specimens of wood pavement within the space allotted by 
the vestry of St. Mary-le-bone for the additional experiment in Oxford.street, 
but one party has acceded to the terms of the vestry to do the same at their 
own expense and risk. A contract has been cffected by the Mary-le-bonr 
vestry, to lay down 4,000 yards in the space from Charles-street to Wells- 
strect, after tlie mode invented by tbe Count de Lisle, called thc Stercotomy 
of the Cube. This singular plan of pavement will, from its peculiar con- 
struction, possess the property, by fiuding au abutment, on the curb-stone on 
each side of the street, of forming a self-supporting bridge without the ad 
of a concrete bottom; and hy the mode in which it is intended to lay down 
the blocks, the complaint prevalent against wood pavement, of its being, 
under some atmospheres, exceedingly slippery, will, in a great measure, be 
remedied, if not totally avoided. The various models which have been pre- 
sented to the notice of the vestry, afford a strong instance of the srcom- 
plishment of art and ingenuity over the rude mode under which this project 
was first submitted to the English public as a carriage-wny paving at once 
surprising and pleasing. The whole of this contemplated work js to be 
completed on or before the first of February next; and although it is to re- 
main, if the vestry require it, twelve months as an experiment, yet the 
general opinion entertained by that body, of the efficacy of wood peversent, 
renders it more than probable that the whole of Oxford-street will be ow- 
pieteg by the neat punet and thus render this important thoroaghdsre free 
rom noise, mud, or dust, and the first st 
leaden Tae , rect as a promenade for cáreiages ie 
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NOTICES OF APPLICATIONS TO NEXT PARLIAMENT FOR LEAVE 
TO BRING IN BILLS. 


METROPOLITAN IMPROVEMENTS. 


Holborn Improvements.—For forming a new road or street on a level, 
commencing at the corner of Bartlet's-buildings, top of Holborn-hill, and 
proceeding at the back of St. Andrews church, passing over Farringdon- 
street on a bridge, and terminating at the Old Bailey, opposite the end of 
Newgate.street. 

Piccadilly to Low 4cre.—For forming a new street from Piccadilly, along 
Coventry-strect, tle north side of Leicester-square, and terminating at the 
junction of Long-aere with St. Martin's-lane. 

Long Acre to’ Charlotte-street, Bloomsbury.—For forming a new street 
commencing opposite Bow-street, Long-acre, and terminating at Bedford 
Chapel, Charlotte-strect, and also to widen the north east corner of King- 
street, Seven-lials. 

Oxford-streel to !lolborn.—For forming a new strect, commencing from 
the east end of Oxford-strcet, and terminating at the south end of South- 
ampton-street, Bloomsbury. 

London Docks to Spitalfields Church.—Yor forming a new street, running 
nearly in a direct line with Leman-street, and terminating at the west front 
of Spitalfields church. 

Fulham Road and Brompton Road.—For widening, &c. a lane or road 
leading from the Bell and llorns Tavern in the Fulliam-roa, to the Hoop 
and Toy Tavern, Old Brompton, and thence to Earl's-court; and also for 
continuing thc Victoria-rosd, commencing at the east end of Kensington, and 
to terminate by the most direct line, at the north cnd of Battersea-bridge. 

Metropolitan Bridges.—For redeeming the tolls on Waterloo, Southwark 
aud Vauxhall-bridges, and levying a tax of sixpence per ton on coals, 


DOCKS, CANALS, HARBOURS AND BRIDGES, 


Wyrley and Essington Canal.- -For power to incorporate the Company with 
the Birmingham Canal Navigation Company, and also for power to make 
additional cuts or canals. 

Porlsmouth Floating Bridge.—For power to improve landing places aud 
approaches. 

Portsmouth and Stokes Bay.—For constructing a Pier and Tide Harbour 
at Kicker Point, situate at Stokes Bay, in the Parish of Alverstone, and 
county of Southampton ; and also for making, &c., a Ship Canal from the 
said harbour, and communicating with the harbour of Portsmouth. 

Staffordshire and Worcestershire Canal.—For making a canal from the said 
canal at Hinksford, iu the parish of Kingswinford, and to terminate in a canal 
now being formed by the Devisees of the late Earl of Dudley. 

The Herculaneum Estate Dock Lancaster.—For taking tolls, &c., for docks 
about to be constructed adjoining the river Mersey. 

Dept/ord.—For forming new docks, 

Deptford Pier.—To alter and amend act, and for purchasing additional 


property. 
Portishead Bay, Somersetshire.—For making a pier, &c., and a road to 
Bristol. 
Southampton.—For making wet docks at Northam Marsh. 
Isle of Wight.—For improving, &c., the harbour of East and West Cowes. 
Dartford and Crayford Creek.—For deepening and improving the said 
Creeks, 
Gravesend.—For making, &c. a pier at the Royal Terrace Gardens, Milton. 
Leeds.—For building a bridge over the river Aire, and forming approaches, 
Fulham and Putney Bridge.—For building, &c. a bridge over the rive 
Thames, and for making approaches. ` 
Newcasile-upon-1yne.—For erecting a bridge over the river Tyne. 


NEW RAILWAYS, 


Croydon and Brighton Railways.—For the formation of a railway from the 
Croydon railway at or near the Dartmouth Arms, and terminating at the 
Elephant and Castle, or from the Brighton railway at the Junction of the 
Croydon railway at Croydon, and terminating as aforesaid. 

Manchester and Birmingham Railiway.—For an extension of the railway 
from Stonc to Rugby. 

Newcastle-upon- Tyne to North Shields.—For the formation of a railway. 

West Cumberland Raihray and Morecambe Bay Inclosure.—Por making a 
railway and inclosing the said bay. 


FOR ALTERING OLD RAILWAY ACTS OP PARLIAMENT. 


Chester and Birkenhead Railway.—For powers to raise additional money, 
and to alter time for purchasing land; also for extending the railway from 
Birkenhead to the river Mersey. 

Commercial or Blackwall Railway.—To alter powers and provisions. 

Eastern Counties Railway.—For altcrations, &c. 

Grand Junction Railway and Chester and Crewe Railway.—Powersf or the 
former Company to parchase the latter railway. 

Great Western Railway.—For making a station or depót im the parishes of 
Upton and Stoke Poges, Bucks, or one of them. 

Hartley o) Dock and Raieay Company.—Relatlve to the government of 
the company. 

London Grand Junction Railway.—To alter, &c., and extend line, 


London and Greenwich Raiway.—To enable the Croydon, the Brighton 
and the South Eastern Railway Company, or one of them, to widen and 
enlarge the present London and Greenwich railway. 

London and Greenwich Railway.—For powers to alter tolls, &c., amd to 
make a new station at the Southwark terminus, 

Neweastle-upon-Tyne and North Shields Rathrey.—For alterations, &c. 

Northern and Eastern Railway.—For power to alter act, and make devia- 
tions. 

South Eastern Railway Company.—To alter line in the parishes of Sellinge 
and Standford, in the county of Kent. 


WATKR COMPANIES. 


London and Westminster pure Water Company.—For making, &c. a con- 
duit to convey water from streams, rivulets and springs at Bushey-lodge Mea- 
dows, and the river Colne adjoining, and to terminate near the Eyre Arms 
tavern, Marylebone. 

Surrey and Kent.—Por supplying the metropolis on the southern side of 
the Thames, Deptford, Greenwich, Woolwich, &c., with water from Merstham, 
Surrey. 

Bradford Water-works.—For better supplying the town with water. 

Newcastle.—For better supplying the towns of Newcastle-upon-Tyne and 
Gateshead. 

Derby.— For supplying the town with water. 

Exeter Water Company.—For power to alter present act, and make addi- 
tional works. 


FOR INCORPORATING COMPANIES. 


Farmers and General Fire and Life Assurance and Loan and Annuity Insti- 
tution. 

Protestant Dissenters and General Life and Fire Insurance Company. 

The Scottish Widow's Fund and Life Assurance Society. 

The Standard of England Life Assurance Company. 

The Talacre Coal and Iron Company. 

The Gwendraeth Anthracite and Iron Company. 

The United Wood Paving Company. 

Gas Manufacturing Company. 

Great Forest Anthracite Coal and Iron Company. 

City of London Gas Pipe Company. 

Great Level of the Wask.—Company for reclaiming from the Sea, draining 
and improving, &c. land within the great Estuary, called the Wash, iv the 
counties of Lincoln and Norfolk. 

North American Colonial Association of Ireland. 


POR INCORPORATING COMPANIES TO PURCHASE THE ASSIGNMENTS OF 
PATENTS. 


Carey's Patent, for certain improvements in paving or covering strects, 
roads, and other ways. 

Kollmann's Patents, for improvements in railways, and in locomotive and 
other carriages. 

Austin and Burke's Patents, for improvements in raising and lifting sunken 
and floating vessels, and other bodies under or in tlie water. 

The United Wood Paving Company, to purchase patents for paving with 
timber or wooden blocks, and for improvements in wood paving. 

John’s Patent, for improvements in colouring or painting walls and other 
surfaces, and preparing materials used for that purposc. 

Daniel Stafford’s Patents, for his invention, or certain improvements on 
carriages. 

OA T DUCERE ARS RERO 


STEAM NAVIGATION. 


The New Steam-ship, ' New York."—The “ New York," now on the stocks 
atthe yard of Messrs. Wilson, North Shore, is rapidly advancing towards 
completion. She is a noble looking vessel, superior in tonnage to the Liver- 
pool, belonging to the same company ; is of a beautiful model, and built in as 
substantial a manner as any of her Majesty's ships. The following are her 
dimensions :—Length over all, 235 feet; beam of the hull, 36 fcet 6 inches ; 
beam over paddle-boxes, 60 feet; depth of hold, 22 feet; tonnage (supposed 
new measurement) 1600 ; horse power of engines, 420. The frame of the 
New York is of English oak, the bends and clumps of English and African 
oak. Her bottom is of American elm and Baltic timber. She is fastened 
on the diagonal principle, by riders of iron let into the timbers, and crossed 
at right angles by strong trusses of English oak. Her bottom plank is five 
inches in thickness, the diagonal wood fastenings six inches. Her frame is 
peculiarly constructed, her timbers being dowelled or “ coaked” together in 
ascientific manner. Every alternate timber has a screw bolt through it. 
She is filled in, fore and aft, six feet above the lower edge of the keel, and 
caulked, the whole forming a solid mass of timber. Her bolt and minor 
fastenings are cntircly of copper. Her bilge planks, clumps, and bends, are 
six inches in thickness. In her flooring she has apparently from twelve to 
fourtcen inches of a rise from the keel to the bilge; and being otherwise 
finely modelled, and anything but wall-sided, she can scarcely fail to attain 
an uncommon speed under steam. On deck the New York has a very noble 
appearance, from her great length and beam, and her unencumbered deck 
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room. It is remarkable that she is about the same length over all as the 
Liverpool, (235 feet,) and that her principal cabin will also be about the same 
length (75 feet.) She has, however, six feet more beam than that favourite 
vessel, which, it is considered, will give her considerable advantages. The 
cabin, not yet fitted up, is under the poop, the floor of which is continuous 
with the main deck, which is thus “ flush ” fore and aft—a great desideratum 
as regards the strength of a vessel. She has seventeen window ports on each 
side to light the state rooms, Prizes are offered hy the owners for the best 
plans of the cabins. She has a small top-gallant forecastle, and will have 
gangways and a spur deck, in the style of a frigate: she is what is termed a 
“solid” vessel, being plauked up to the gunnel, which is of considerable 
height, and will render ber unusually comfortable as a sea-going ship. The 
working part of the vessel will, from her construction, be quite apart from 
the cabins, and this will be another convenience. Her engines are now in 
course of construction, at the celebrated manufactory of Mesars. Fawcett and 
Preston, and will be of a superior description. Some idea may be formed of 
the strength of the frame work to which the engine will be more imme- 
diately attached, from the fact that the paddle beam is of solid African oak, 
22 inches square. It is expected that she will be ready for launching in 
about a month, but may not perhaps be placed in her destined element until 
early in the spring. The carpentry of the New York, which will bear the 
minute inspection of the most fastidious and scientific, is highly creditable to 
Messrs. Wilson; and we doubt not but that when she is placed on the station 
from which she derives her name, she will become a favourite transatlantic 
steamer, and, we hope, & profitable speculation to the enterprising company 
to which she belongs.— Liverpool Mercury. 


Marine Steam-engine Boilers.—M. Cousté proposes to adapt an apparatus 
to the boilers of marine engines supplied with salt water, by which the crys- 
tals of common salt are removed as fast as they are deposited on the heated 
surfaces of the inside of the boiler; and he hopes, by his invention, to avoid 
the loss of heat which is occasioned by the process at present employed for 
getting rid of the salt, in blowing off a quantity of the hot saturated solution 
at stated intervals.— Atheneum. 


ENGINEERING WORKS. 


Southampton Docks.—The interest excited in the public mind by the pro- 
press of these works is very great; numbers, both of she inhabitants and 
strangers, are continually visiting the beach to view the active and bustling 
scene; the work is carried on with spirit, and during every moment the tides 

mit, and at the low water of the night tide, there may now be seen nearly 

men working by the light of between 20 and 30 fires, which has a singular 
and interesting effcet. We understand that in embanking, pile driving, quar- 
rying, &c., the contractors are paying upwards of 250 men, and are willing to 
employ many more able hands if they should offer; in fact, they seem deter- 
mined to spare neither money nor personal exertions in expediting the work, 
and endeavouring to realize the anticipations of the supporters and friends of 
this great undertaking. They have our best wishes for their success.—Hamp- 
shire paper. 

wing of the Manchester and Salford Junction Casal.—This important link 

in the chain of water communication was made available to the public on 
Monday, the 4th ult. By means of this canal, which connects the Rochdale 
Canal with the. Mersey and Irwell Navigation, near the Old Quay, all the 
navigations of Yorkshire, Derbyshire. Cheshire, Staffordshire, &c., will have 
a direct communication with the Bolton and Bury Canal. with the additional 
advantage of using the Mersey and Irwell Navigation (which is deeper, wider, 
and several miles shorter than any other linc,) to Warrington, St. Helen's, 
Runcorn, Liverpool, &c. The Junction Canal has the advantage of double 
locks, which will considerably facilitate the passing of vessels from the Roch- 
dale Canal, thereby avoiding an inconvenience which has hitherto caused 
serious delay. The tunnel, which is short, is well lighted with gas every 20 
yards; there is also a towing path the whole length, and, for the conveni- 
ence of vessels using this Jine. men will be in readiness, if required, for the 
purpose of hauling them, and assisting them through the locks, for which a 

l harge will be made. The ceremonies connected with the opening, we 
understand, passed off in the most satisfactory manner,— Manchester Adver- 
tiser. 
Sussex.—During the summer, & great improvement has been effected at 
Bines Bridge, on the Horsham and Steyning turnpike road, under the super- 
intendence of Mr. Jesse Heatb, surveyor to the trust. The approaches have 
been raiscd nearly to a level with the crown of the bridge, and it is antici- 
pated that tbe heaviest floods will not reach the surface of the road, whereas 
they formerly rendered it utterly impassable. It is, however, fearful that the 
e tony 24 feet) through the acw embankment, will not be found 
sufficient.—XK. 8. 


PROGRESS OF RAILWAYS. 


— 


London and Brighton Railwoy.—The Shoreham Branch of the London and 
Brighton Railway is now advanced within three quarters of a mile of Shore- 
ham, and the work is proceeding with great dispatch. At the Brighton end 
the permanent rails are laid down to the entrance of the tunnel; the tunnel 
itself is completed, and we are authorised to state that the engine will make 
her first journey through it, weather permitting, on Monday next, Brighton 
Gazette, Thuraday, 21st ult. . 


Stockport Viaduct. Manchester and Leeds Railway.—Eight of tbe twenty- 
two centres for the arches of this stupendous undertaking being now formed, 
and five of them being turned and completed, the work of striking the cen- 
tres has been commenced, in order that the timber may be made svailable 
for the continuation of the viaduct, as the arch over Heaton Lane (the 9th) 
will be formed from tbe timber of the first principal arch. The first stone 
of the pier of the river arch (the 12th) on the Cheshire side is expected to 
be laid next week—that on the Lancashire side being nearly completed.— 
Manchester Guardian. 

Great Western Raihoay.—The works on this line near Chippenham, are 
advancing rapidly, and the line in progress now extends from the mouth of 
the Box Tunnel at Pockeridge nearly to Christian Malford. The changes in 
the height and level of the country, cause, in this distance, every possible 
change in the form of the line, from embankments of 60 feet to cuttings of 
so great a depth.— Bristol Jnurnal, 

Bristol and Exeter Railway.—The contract for building the two stone 
bridges near Pile Hill, for this railway, has been taken by Mesars. Richard 
and George Hill, masons, Temple-street, Bristol, This will complete the 
masonry between Bristol and Bridgewater ; and as the tenders sre new ad. 
vertised for laying the permanent rails, the time cannot be far distant when 
this part of the line will be opened to the public.— Bath and Cheltenham 
Gazette, 

Eastern Counties Raihoay.—Two iron bridges have, within the lest few 
days, been thrown over two roads at the London end of the railway; one 
over the Globe road, and the other over Hand-street. It is now said thet 
the line will be opened to Brick-lane, near Whitechapel church, about Christ. 
mas. Some alarm was created on Friday evening, in conseqnence of the 
non-arrival of the train from Romford for half an hour after its time. The 
delay was occasioned, it appears, by a failure in a new engine ; but beyond 
the loss of time no accident occurred. A settlement has taken place, it 
seems, in the new bridge over Dog-lane, Romford, which will render it neces- 
sary to rebuild a portion of it.—Chelmgford Chronicle. 


NEW CHURCHES, &-. 


Sussex.—The new Chapel of ease, m St. Leonard's Forest, in the parish of 
Lower Beeding, was consecrated on the 10th of October. It is a veat, plain, 
building in the early English style, (of about the 13th century) wbich is well 
suited to the locality. 1t contains somewhat upwards of 200 sittings, It is 
due to the good taste of the Dowager Marchioness of Northampton and 
Lady Elizabeth Dickens, that the trees on the south side of the chapel have 
been cleared away, so as to affurd a more picturesque view from the Brighton 
road, distant about half a mile.—The new Church at Plummer's plain in the 
same parish, and the parsonage house, are approaching completion, and will, 
wben finished; afford some of the best specimens of work in our native sand- 
stone.—R. 


Horsham.—The ground is staked out for the erection of the new Chapel of 
ease in this town. The stone-pit which has been o near the spot turns 
out favourably, blocks being now procured from two tons downwards.—R. 5. 

Greenock-—A new Cburch is erecting in Greenock in the Italan style. 
Height of the spire 180 feet, estimate about £7000. Mr. David Cousin, 
of Edinburgh, is the architect. 

Leeds.—The parish Church of this town is slated, and the tower carried ap 
to the under side of the clock dial, about 70 feet. Itis entirely built af sand- 
stone, in the Gothic style of the latter end of the 14th century, or transition 
from decorated to perpendicular ; tbe nave and chancel are thrown bes) 
and are 28 feet wide in the clear, 47 feet high, and 160 feet togetber. 
Near the centre is a transept 22 fect wide, terminating with a north transept 
tower facing the street; the side aisles are 16 feet wide and 35 fect high, e- 
tending from cast to west, and an additional north aisle forms ante cbapels 
east and west of the tower; the plan is that of the old church, whieh was 
taken down Jast year. The altar will be raised five fect above the floor of the 
body, rising in ie: flights of steps; tbe whole breadth of tbe church is 
about 65 feet, or including the ante-chapels, 85 feet. The tower is 27 feet 
square, and 130 feet high. It is richiy panelle3, and the wreathings over the 
windows are canopied and crocketted. The total cost, warmed and fitted u 
with gas and all necessary furniture, will be about £19,650. Architect, 
Dennis Chantrell, F.R.LB.A. 

Yorkshire,—A new church is about to be built at Middleton, near Leeds, 
of stone found on the spot, to accommodate 500 persons. It is a plain 
Flemish country church in form, and will have a gond effect and character 
ata distance. The windows are plain lancet, and it has a square tower with 
shelvings, and an octagon spire. Total cost about 8007. R. Dennis Chantel, 
Architect. 

Yorkshire.—Poole Chapel, near Otley, has been taken down and en) . 
The old building contained 100 sittings, the new building 200 sitturgs, 1t 
lancet coupled windows, buttresses, square tower and spire, and cost 340. 
It is built of branched sandstone from Otley Chevin Side, (millstone grit), and 
is covered with slate—R. Dennis, Chantrell, Archbitcet. 


Manchester —On Friday, Oct. 24, the first stone was laid of a new churtb, 


which is about to be erected by subscription, ia Every Street, Great Asma, 
in the centre of ope of the most densely popula districts in the toru. 
The building will be a very neat edifice in the Norman style. The solscri 


" 
tion amounts to £2,000, and is rapidly increasing. It is intended that the 
sines shall accommedate about 1900 persons; one third of the sittings ae 
o ree. 
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Birmingham. Laying the Corner-stone of St. Chad's Church—The foundation 
stone of the Roman Catholic Church in Bath Street, was laid with great so- 
lemnity on Tuesday, 29th ult., according to the form prescribed by the Roman 
Catholic Church. Owing to the irregularity and declivity of the ground, Mr, 
Pugin, the architect, deemed it necessary to erect, under the great church, a 
crypt for the interment of the dead, connected with which is a mortuary 
chapel, where service for the dead will bo performed, The plan of the super- 
structure will be, internally, eruciform ; consisting of a nave, transept, aisles, 
and choir, atthe entrance of which will be constructed an open screen, usually 
termed the rood loft. The space between this and the sanctuary will be 
filled with ancient stalls. brought from Cologne, of exquisite carving, in the 
style of the 13th century. The bigh altar will be in the ancient triptic form, 
and will be entirely decorated in the same pure and beautiful style of archi- 
tecture. The windows, which will terminate the apsis of the choir, will be 
filled with rich stained glass, the munificent gift of the Earl of Shrewsbury. 
The church will altogether contain five altars; one in the chapel of the Blessed 
Virgin, two at the entrance of the choir, the high altar, and one in St. Peter's 
crypt.—Afidland Counties Herald. 


St. Helen's—On Tuesday, 8th Oct., two circumstances of importance to the 
Improving and prosperous town of St. Helen's took place—the consecration 
of & new church the opening of a new Town Hall. The buildings are 
such as reflect the highest credit on the architects, Messra. A. & G. Williams, 
of Tarlton-street, Liverpool, and besides being useful, are really ornamental. 
The Town Hall is situated in the new market place. The elevation is in the 
modern Italian style. The front is to the market square, and has a rusticated 

ent, supporting in the centre a Corinthian portico, over which is a 
ballustrade ; the entablature of the centre is beautifully enriched, whilst the 
cornice of the wings is plain and massive, and supported on brackets. The 
ground floor is occupied by various offices. In the centre is & handsome 
entrance, and a stone staircase, which leads to the principal floor, containing 
a news room, 28 feet by 26 feet, and a magistrate's private examination-room. 
The court room is remarkably spacious and neat. It is 65 feet long, 36 
feet wide, and 22 feet high, decorated with pilasters, and a panelled and 
enriched ceiling, through which light is introduced, mellowed by passing 
through nd and stained glass. The room is ventilated by means of 
scroll-work panels between the pilasters, which may be closed or opened by 
wires and cranks worked in the magistrate's retiring-room. The contract for 
the building amounted to £3000, Mr. Morrison being the contractor.—The 
church is in the early Engliah Gothic, the style of architecture which pre- 
vailed in England at the latter end of the 12th and the early part of the 13th 
centuries, and in the form of a Latin cross. The principal entrances are in 
the transepts, through deeply recessed arches, and connected by a spacious 
aisle. The galleries extend only across the west end and the transept. There 
is a square tower, 76 feet high, which has long lancet windows, to give light 
to the gallery stairs. The whole is ornamented by gables and pinpaccles. 
The contract for the church was about £3500.— Wigan Gazette. 


PUBLIC BUILDINGS, &c. 


Aberdeen.—A new market is about to be erected in this tówn under the 
direetions of Mr, Archibald Simpson, Architect. 

Glasgow.—A new theatre is erecting in this city, from designs by Mr. Wil- 
liam Spence, Arehitect ; also a new club house in the Italan style, designed 
by Mr. David Hamilton, Architect. The Custom House is nearly completed, 
from designs by Mr. Taylor, of London, . 

Edinburgh.—A new Museum for the Highland Society 1s just completed, 
om designs by Mr. John Henderson, architect, in the style of Elizabeth and 

ames J. 

L ,—On the 24th ult. the foundation stone was laidjof a new Insti- 
tution forthe Deaf and Dumb, to be erected from designs of Messrs, Cunning- 
ham and Holme, architects, on the site of the old Botanic Gardens, Oxford 
Street. The building is to be of a plain Grecian character, the entrance front 
being rolieved by a solid projection In the centre, surmounted by a moulded 
cornice and pediment. A parapet or attic will be carried round the principal 
fronts, and effectually hide the roof of the building. A portico of beautiful 
proportions, comprising two Ionic columns, in Antes, will form the entrance 
to the principal flour, on ench side of which will be windows, with moulded 
architraves. The whole of the principal fronts are intended to be of white 
stone. 

Woolwich —We arc happy to learn that the observatory, some time since 
1n contemplation, for the officers of the Royal Artillery and Engineers, is 
now 1n course of immediate construction. The site chosen for the building 
1s in the barrack-field, between the Repository and the Mortar Battery, on 
the right wing of the barracks.— Woolwich Advertiser. 

Ireland, The Caledon Testimonial —We are happy to learn that our towns- 
man, Thomas J. Duff, Esq., has been the successful) competitor for the pre- 
mium offered for the best design for the Caledon testimonial. And when we 
mention that there were submitted in competition thirty-two plans, the f ct 
that Mr. Duff’s obtained the preference, sufficiently attests the superior taste 
and ability of that gentleman. The approved design (with a sight of which 
we have been fayonred) is a Grecian Dorie column, placed on a stylobate or 

pedestal composed from Athenian remains. The pancls on the sfdes are to 
k ornamented with appropriate sculpture, executed in basso relievo, and hav- 
ing seitable inscriptions. The column is to be fluted, and will measure up- 
wards of 54 feet in height from its inferior diameter, and is to be surmounted 
by a cippus, on which will be placed the statue of the late lamented nobieman, 
habited m his parliamentary robes, decorated with the collar of the order of 
St. Patrick, other insignia. The stylobatc is seated on a broad basement, 
with surrounding steps, terminating at the angles by dwarf pedestals sup- 
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riing lions couchant. Including the steps, basement, &c., the column, when 

H , will be nearly 100 feet in height. The whole is to be constructed of 
white freestone, procured from a quarry iu the neighbourhood of Caledon.— 
Newry Examiner. 


MISCELLANEA. 


A New MATHEMATICAL INSTRUMENT for the purpose of ascertaining 
terrestrial distances and heights, has been invented by Mr. T. Sheffield, of 
this town. “It is very neat, and so portable that it may be carried in the 
pocket. It is, moreover, very simple in its application; merely requiring its 
sights—after some necessary adjustment at two convenient stations whose 
distance has been measured—to be directed towards the object; and then a 
divided index or handle points out, upon the geometrical principle of similar 
triangles, how many times the distances of the object from the stations con- 
tains the measured base linc. It is also furnished with two levels for placing 
it either in the horizontal or vertical plane." — Carlisle Journal, 

A New AcnicuLTURAL Macuine.— A Forest Farmer," in a Notting- 
ham paper, calls the attention of agriculturists to the newly invented machine 
of Messrs, Winrow and Carey, for the destruction of seeds, weeda, and in- 
sects on land, by burning the surface. He says—“ It destroys animal and 
this vegetable matter, consequently makes manure ; and to use the macbine at 
time of the year, would destroy the slugs and their eggs, which would be of 
the greatest importance to the farmer. My mind upon this subject was, like 
many others, hard of belief, until the ploughing match at Ramsdale Farm on 
the 15th ult., when I was astonished to see this machine at work : althougb it 
rained fast and the grass was very wet, the machine did its work in excellent 
style, Mr. Winrow informed me tbat he could make a light portahle ma- 
chine, to be worked by two men without horses, that would burn about two 
acres per day,—say one acre per day: paring and burning would cost 14, 6s. 
per acre by spade; so by this machine, supposing two men at 3s. each per 
day, and coal 3s. per day, there would be a saving of 17s. per acre to the 
farmer, besides 70 per cent. in manure. 

Russian Observatory.—The grand observatory at Pulkhova, near St. Peters- 
burgh, has been opened. 

Bags of Wind for raising Vessels—We witnessed an interesting experiment 
this forenoon on board the revenue cutter Hamilton, Captain Sturgis, which 
was intended to illustrate the practicability of raising a vessel by means ot 
cylindrical bags placed under her bottom, and fillel with atmospheric air. 

e bags were each of large size, capable of containing 2,500 cubie feet of 
air. ey were confined by means of ropes passing under the keel, and after- 
wards filled by two forcing- pumps propelling the air through tubes into the 
cylindrical floats. The bays were made of three parts of stout cotton canvass, 
made air and water tight by means of India-rubber, and were te pared by 
Mı. Howard, of Roxhury, under the direction of the inventor, Mr. M'Kean. 
The cutter was raised considerably by this process. but the floats were made 
for a larger vessel, and, when inflated, a large portion of them rose above the 
water. the utility of this apparatus, thus adapting a well-known principle 
in pneumatics to a practical use, must be obvious to every one. It will 
enable vessels with large draughts of water to pass over barred harbours, as 
New Orleans, Mobile, Ocracoke Inlet, &c., without lightening. It may be 
used also with advantage to various other purposes. as raising a vessel sunk 
in several fathoms of water, &c.—Boston Mercantile Journal.—This plan of 
raising sunken vessels has been known in England several ycars—Ed. C. E. 
and A. Journal. 


Remains of a Cetacea,.—M. Laubepin has announced to the Academy of 
Sciences, that he has found in Louisiana the fossil head of a cetaceous 
animal. 

A fine suit of armour has recently been discovered in an old manor-house in 
the Vienne, which antiquaries declare to have belonged to an officer who 
fought at the battle of Poictiers. It is to be sent to the Musée d’Artillerie 
o s. 


LIST OP NEW PATENTS. 
GRANTED IN ENGLAND FROM $lsT OCTOBER TO 26TH NOVEMBER, 1839, 


STEPHEN GxoncE Donrpay, of Blackman-street, Borough, Chemist, for 
“certain improvements in the manufacture of gelatine size and glue.” —Sealed 
October 31; six months for enrolment. 

Davip Greenwoop, of Liverpool, millright, and Wittram PreugnmiNo, 
the same place, merchant, for ** improvements in engines for obtaining power.” 
—November 2; six months. 

SaAMUEL Morann, of Manchester, merchant, for “improvements in ma- 
chinery for stretching fabrics." — November 2; six months. 

THEOBALD WAHL, of George-yard, Lombard-street, engincer, for “ im- 
ona in boilers applicable to locomotive and other engines.” —Novem- 

2; six months. 

ALEXANDER ÁNGUS CROLL, of Greenwich, manufacturing chemist, for 
“ improvements in the manufacture qf gas, and in re-converting the salle 
used in purifying gas, and improvements in the manufacture of ammoniacal 
salts," —November 2; six months. 

Joun Currzw, of Margate, coal merchant, for “improvements in garden 
pots,”—November 2 ; six months. 


478 


THE CIVIL ENGINEER AND ARCHITECT'S JOURNAL. 


[DrgcEMBxs, 


WiLLiIAM Hannis TAYLOR, of Bridge-street, Blackfriar's, Esq., for “ im- 
provements in obtaining power by means of electro-magnetiem.”—November 
2; six months. 

FagDERICK ÁuGUsTUS Grover, of Charlton, near Dover, clerk, for “an 
improved instrument for (he measurement of angles."—November 2; six 
months. 

Hexry VANNER Cocks, of Birmingham, iron founder, for “ certain im- 
provements in stoves and furnaces."—November 2; six months. 

Henry f'Rostkv, of Hooper-square, Leman-street, civil engineer, for 
* an impr ed battery, or arrangement of apparatus for the manufacture of 
sugar." —November 7; four months. 

James Murpocu, of Great Cambridge-street, Hackney-road, mechanical 
draftsman, for “ certain improvements in marine steam-engines. ". November 
73 six months. 

Tuomas YATES, of Bolton-le-Moors, manufacturer, for “ certain improre- 
ments in the construction of looma for weaving, and also the application of 
the same in order to produce certain description of goods or fabrics by steam 
or other power." —November 7 ; six months. 

Gronck Hanson, of Huddersfield, plumber and glazier, for “ certain im- 
provements in the construction of cocks or taps, for drawing off fluids." — 
November 7; six months. 

Tuomas WnuiTELEY and Jon Wuitnrey, of Stapleford, Nottingham, 
lace makers, for “improvements in warp machmery.—November 7; six 
months. 

Jonn Tuomas Lavrente Lamy Gopparp, of Christopher-street, Fins- 
bury-square, merchant, for “ improvements in looms for weaving, to be worked 
by steam or other power.” Communicated by a foreigner residing abroad.— 
November 7; six months, 

Jonn Jones, of Westfield-place, Sheffield, for “an improved table knife.” 
— November 7; six months. 

EDMOND Moony, of Maiden Bradley, Wilts, yeoman, for “ 
in machinery for preparing turnips, carrots, parsnips, potatoes, and all other 
bulbous roofs, as food for animals.” —Novcmber 7; six months. 

THoMAS EDMONDSON, of Manchester, clerk, for “ certain improvements 
fn printing presses.” —Novemher 9; six months. 

James WnuiTE, of Lambeth, engineer, for * improvements in machinery 
Sor moulding clay to form Af. bricks and tiles, and also for compounding and 
moulding other substances.” —Novemher 12; six months. 

WILLIAM CHESTERMAN, of Burford, Oxford, engineer, for * improvements 
fn stoves.” —November 12; six months. 

Mosxs Poorz, of Lincoln’ 8 Inn, gentleman, for “ improvements in making 
nails, bolfe, and spikes.” Communicated by a foreigner residing abroad.— 
November 12; six months. 

Mosxs Poor, of Lincoln's Inn, gentleman, for “i 
Jor weaving.” 
12; six montbs. 

WinLAM W ISEMAN, of George-yard, Lombard-street, merchant, for 
“improvements in the manufacture of alum.” — jommunicated by a foreigner 
residing abroad.—November 16 ; six months. 

Joun Burgen Smita, of Salford, Manchester, cotton spinner, for “ certain 
improvements in machinery for preparing, roving, spinning, and twisting 
cottons, and other fibrous substances." —November 16 ; six months. 

Mixes Berry, of Chancery-laue, patent agent, for “ an invention or dis- 
covery, by which certain textile or. fibrous plants are rendered applicable to 
making paper, and spinning into yarn, and weaving into cloth, in place of flax, 
hemp, cotton, and other fibrous materials, commonly used for such purpose.” 
Qommnnicated by a foreigner residing abroad.—November 19; six months. 

Francis WonmnxLL Stevens, of Chigwell, Essex, schoolmaster, for 
“certain improvements in apparatus for propelling boats and other vessels 
on water.”—November 19; six months. 

Joun Parsons, of the Stag Tavern, Fulham-road, victualler, for “ im- 
PE in preventing and curing smokey chimneys.—November 21 ; six 
months. 

Ropert HaAwTHoRN and WiLLIAM HAWTHORN, of Newcastle-upon- | 
Tyne, civil engineers, for “certain improvements in locomotive and other 
steam-engines, in respect of the boilers, and conveying the steam therefrom 
to the cylinders." —November 21; six months. 

Joan Farnam of Middlewich, Chester, gentleman, for “ certain improve- 
ments in the mode of constructing, applying, and using railway switches, Sor 
connecting different lines of railway, or two distinct railways, and for passing 
locomotive, steam, and other , and railway carriages, and waggons, 
from the one to the other of euch railways, and for certain apparatus con- 
nected therewith.” —November 21 ; six months. 


s in looms 
Communicated by a foreigner residing abroad.—November 


: 


Pierre Avucuste Ducore, of Saint Martin's-lane, for “certain im- 
provements in printing china, porcelain, earthenware, and other like wares, 
and for printing on paper, calicoes, silks, woollen, cil-cloth, leather, and 
other fabricks, and for an improved material to be used in printing.” — 
November 21; six months. 

Witiiaw Dansuny Hormes, of Lambeth-square, Surrey, civil engineer, 
for “ certain improvements fn the construction of iron ships, boats, and 
other vessels, and also in means for preventing the same 

also in the application of the same improvements, or parts thereof, to other 
vessels." — November 23 ; six months. 

JouN HuwT, of Greenwich, engineer, for “an improved method of pro- 
pelling and steering vessels." —November 23 ; six months. 

Ricwaro HonxsrEy, of Spittlegate, Lincoln, machine maker, for “ an im- 
proved machine for drilling land and sowing grain and seeds of different 
descriptions, either with or without bone, or other manure," — November 
25 ; six months. 

Joux Sutton, of John-street, Lambeth, Surrey, machinist, for “ improve- 
ments in obtaining power. "— November 25 ; six months. 

Jamys Craig, of Newbattle Paper Mill, Edinburgh, for “an improse- 
ment or improvements in the machinery for the manufacturing paper,” — 
November 25; six months, 

ARTHUR CoLuen, of Stoke, by Mayland, Suffolk, plumber, for “ im- 
provements in yumps."—November 25 ; six months. 

James MaTLzY, of Manohester, Gentleman, for “improvements in ap- 
paratus or instruments for the cutting of cotton or wicks of lamps. Com- 
municated by a foreigner residing abroad,.—November 25 ; six months. 
Groror Rennir, of Holland-street, Wlackfriar's, civil engineer, for “ eer- 
tain improved methods of propelling vessels.” November 26; six months. 


TO CORRESPONDENTS. 


Books received too late for review.—Weale's work on Bridges, Parts V. and 
VI. in one, contain some beautiful engravings, among which is the Wellesley 
Bridge, at Limerick, and the Friburgh Suspension Brid, e; the letter-press cen- 
sists of useful practical information on the Joundation i bridges, which we shati 
notice next month, 


r. Weale has edited and published a work on Ornamental Gates, Lodges, 


The Companion to the Almanac contains several interesting Papers and En- 
gravings connected with architecture. 

We have received Euclid’s Elements, by W. D. Coole ey A B., from a first iv- 

ction, it appears to be a well arranged and condense elementary work suitable 
ys the student. 

We have received from Edinburgh Mr. Walker's and Mr. Cubitt's report ox 
the Leith Harbour, which will be noticed next month. 

cella communications H the Prefa obliged to condense, and ine T2 
postponed, in consequence of the Preface, Index, &c de. occupying s ef tlie 
Journal, and it wás nol our wish to increase the size, as would aoe 
increased the price. 

For the same reason we have been obliged to postpone the tables on Railway 
Curves, which are completed, and will appear in our neat. 

To Mr. She eppard we are obliged for his offer, he will perceive that we have tk» 

tables prepare: shall be glad to hear from him on some other subject. 
To our new Correspondent at Glasgow, we have to return our thanks, and tru:! 
he will continue to Firnish us with stmilar information. We should like to hawe 1 
few more particulare relative to the general character of the buildings and oti r 
public works. 

Stcam Vessels Report.—In answer to numerous correspondents and engineers 
we beg to state that we have not deserted the cause, * we are lying om our oars,- 
until the mui of Parliament, when we shall be prepared, if necessary, to fight 
the battle ; in the mean time, we shall be glad to receive any information om the 
' subject, particularly from steam boat builders and engineers. 

Communications are requested to be addressed to *' The Editor of the Geil 

i Engineer and Architect's Journal," No. 11, Parliament Street, Westminster. 
or to Mr. Groombridge, Panyer Alley, Paternoster Row ; if by post, to be di- 
rected to the former place ; if by parcel, to be directed to the Mir of the twa 

places where the coach arrives at in London, as we are frequently put to the 
expence of one or two shillings for the porterage only, of a very. suni parcel 

Books for review must be sent early in the month, communications piget or 

the 20th (if with wood-cuts, earlier), and advertisements on or before the 

instant. 


Tus FirsT VOLUME MAY BE MAD, BOUND IN CLOTH AND LETTERED IN GOLN, 
Price 17s, 
*.° Tug SrcoNp VOLUME MAY ALSO BE wap, Price 20s. 
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Academy, Royal, animadversions on, by Vindex, 367. 

Accident on the Eastern Counties railway, inquest, 
273. 

Acoustics, necessity of investigations on, 392. 

Actzeon steam ship, papier maché ornaments for, 20. 

Alarm-gong, invented by Capt. G. Smith, 309. 

Alkaline, formation of, 150. 

Ancients, public buildings of, 215 ; polychromy, 220. 

Ancient monuments of Rome, architectural restora- 
tions of, 105. 

Antiquarian Society, 471. 

Antiquities, 29, 115, 238, 357. 

Apparatus to take up carriages whilst at full speed, 
Curtis's patent, 418. 

For making signals, 448. 

Arago, life of Watt by, 399, 407. 

Arches, gothic, method of striking, 98. 

skew, 164. 

Bland's experimental essays on, 369. 

Archimedes steam-boat, explosion on board, 273. 

Armstrong on steam-engine boilers, rev., 390. 

Arc de l'Etoile, Paris, described, with cuts, 159. 

Architects, Royal Institute of, mectings and pro- 
ceedings of, 21, 75, 112, 147, 192, 226, 268,312. 

Report of council, 226. 

Ireland, 412, 470. 

Architectural Society, meetings and proceedings, 22, 
75, 112, 149, 194, 269. 

Manchester, 149, 312. 

Architects :— Davies, 1 ; Pritchett, Wallworth, Rick- 
mann and Hussey, 28 ; Wallace, 34 ; Salvin, Burn, 
39; White, 77; Railton, 217; Paunet, id. ; Ken- 
dall, Donthorn, Dyce, ij.; Lamb, 218; Hill, T. 
H. Wyatt, Ebbels, 237; Inwood and Clifton, 
Messrs. Atkinson, 277 ; D. Burton, Elmes, 317 ; 
Tattersall, 357 ; Wilkins, 388; Wightwick, 397 ; 
Ebbels, Thomas, 445 ; Chantrell,476; Pugin, 477; 
A. & G. Williams, 477, J. Duff, 477. 

Architecture of tbe middle ages, French & English, 
chronology of, 193. 

Application, &c., of various styles, 247. 

Character and design on, 365. 

Arithmetical balance, or new calculating machine, 
389. 


Perspective, rev., 349. 

Artesian wells, 145, 186; at Paris, 339. 

Artists’ conversazioné, 22. 

Asiatic Society, 157. 

Association, British, meeting of, at Birmingham, 313. 

Aspects and prospects, 40; remarks on, 255. 

Athenzum at Derby, described, 31. 

Augsburg, improvemeuts at, 15. 

Austria, restoration of gothic buildings, 40. 

Avery’s rotary steam-engine, 257. 

Bald, W., report on the river Clyde, 382. 

Bann reservoirs, Ireland, 21. 

Barker's mill, improvement of, 449. 

Barometer, a compensating, account of, 194. 

Bath, Queen's College, 445; Mechanics’ Institute, 
ib. ; other buildings, &c. 428. 

Belgium, public works in, 191. 

Bennett's new steam-engine, 44. 

Bernard's Arithmetical Perspective, rev., 349. 

Berthier, M.P., analysis of Bituminous Minerals, 339. 

Biddell's, C., experiments on iron-built ships, for 
correcting the compass, 269. 

Birmingham, new church, by Mr. Thomas, 445. 

Meeting of British Association, 313. 

New buildings, &c., at, 427. 

Bitumen, Theoretical and Practical Review on, 191. 

Bituminous Minerals, analysis of, 339. 

Bland, Experimental Essays on Arches, rev., 309, 


INDEX. 


(The abbreviation rev. indicates a book reviewed. ] 


Blasting rocks by aid of galvinism, 177. 

J. J. on, 256. 

Blocks for railways, 226. 

Boilers of the Victoria steam-ship, 322. 

Of Steam-engines, Armstrong on, rev., 390. 

Bourne’s Views of London and Birmingham Rail- 
way, rev.. 352. 

Box Tunnel, Great Western Railway, 314. 

Bradshaw’s Map of Railways, rev., 35. 

Brick and Tile Machine, 254. 

Brick-making, mechanical, 371. 

Duties, new Act of Partiament relative to, 


442. 
| Bride's, St., Fleet-street, 220. 
Bridges :—Pont du Carrousel, 79. 
Bow bridge, 119. 
Hythe bridge, failure of, 191. 
— —— Hann and líosking's Theory and Practice 
of, rev., 260. 
Buck on Oblique, rev., 309. 
Bristol, improvements and buildings at, 427. 
British Museum, early Greek sculpture at, 179, 256, 
vase room, 385; Etruscan sculpture, 428; the 
gina Marbles, 458 ; the Phigalian Marbles, 459. 
British Association, meeting of at Birmingham, 313; 
papers read at, 421. 
‘ British Queen’ steam-vessel, 274. 
Britton’s Architectural Dictionary, 172. 
Brougham, Lord, on the Compositiou of Water, 417. 
Bruff, on Railway Curves, 139. 
Brunel, J. K., report on Great Western Railway, 53, 
second ditto, 69. 
Brussels, new buildings, &c. at, 191. 
Buck on Oblique Bridges, rev., 309. 
Bude light at the House of Commons, 223. 
——— Accident, 474. 
Bute Decks, at Cardiff, opening of, 444, 468. 
Bunnett and Corpe’s patent concentric steam-engine, 
253, 370, 441. 
Burton, D., Club Chambers, Regent-street, 319. 
Buildings, improvements in, 361. 
Buildings, tables of:  . 
London, 187. 
Munich, 426. 
— Erratum, 238. 
Buildings, descriptions of : 
Synagogue, Great St. Helen's, with cuts, 1. 
High Cliffe, 4. 
Atheneum, Derby, cuts, 31. 
Harlarton, 39. 
London and Westminster Bank, 40. 
Pont du Carrousel, Paris, 19 cuts, 79. 
Bow Bridge, 4 cués, 119. 
Arc de l'Etoile, Paris, 4 ewfe, 159. 
Proposed Nelson Column, 279. 
——— Club Chambers, Regent-street, 319. 
Burstall on peat fuel, 338. 
Patent railway buffer and elastic drag, 306. 
Cabonel, R., architect, death, 118. 
Calculating machine, new, 389. 
Caledonian Canal, the, 142; Walker's report on, 
174, 221. 
Caledonian testimonial, Ireland, 477. 
Canals :—Caledonian, 142, 174, 221. 
Crinan, 221. 
in France, 174. 
Locomotive power applied to, 393. 
Candidus's Note Book, Fasc. I., 37 ; II, 82; YL, 
128; IV., 163; V., 205; VI., 247; VIL., 305; 
VIII, 327 ; IX., 364; X., 424; XL, 455. 
— ——— on the D type, 366. 


Capillary attraction, lubrication by, 142. 


Carburetted hydrogen gas, new mode of preparing, 
39. 


Carlisle, Cornish steam-engine at, 258. 
Cast-iron gutters for roofs, 363. 
Carriage safety, 465. 
Carvings in wood, 118. 
Cement, on arches built in, 44. 
Martin’s patent, 100. 
Cerography, new mode of engraving, 345. 
Chalk excavations, S. Hughes on, 206. 
Charlton, F., on railway curves, 139. 
Charters, Capt., letter to Lyell, 151. 
Chateaunenf, A., design for Royal Exchange, 441. 
Chemical equivalents, 112. 
Chelsea Waterworks, 340. 
Chester, ancient chapel discovered at, 238. 
Chronology of French and English medeval archi- 
tecture, 193. 
Cuurcnes, New—- 
Birmingham, 28, 445. 
St. Chad, a Catholic church, 477. 
Brighton, 28. 
Coventry, 237. 
Clydesdale, 237. 
Dunkinfield, 357. 
Greenock, 476. 
Hoxton, Christ Church, 317 
Istington, St. Mary’s, 277 
Isle of Portland, 356. 
Ketley, 356. 
Leeds, 476. 
Liverpool, Scotch church, 277. 
Madlcy, 357. 
Manchester, Unitarian chapel, 397. 
—— — Great Ancoats, 476. 
Meltham Mills, 28. 
Plummers Plain, Sussex, 476. 
Potteries, 356. 
Rye, 397. 
Sibford, 237. 
St. Helen's, Lancaster, 477. 
St. Saviour's, Borough, 317. 
Southwark, 445. 
Sand Hutton, 445. 
St. Leonard's Forest, chapel, 477. 
Tipton, 237. 
Tynemouth, 397. 
West Bromwich, 237. 
Wolverhampton, 237. 
Wetherby, 277. 
Walsall, 397. 
Windsor, Old, 445. 
Yorkshire, Middlcton, 476. 
—— Poole chapel, 476. 
Circular railway curves, 140. 
Claridge's patent Asphalte, 233. 
Clay, W. N., new mode of producing wrought iron 
from the ore, 17. 
Cicognara, Pabbriche di Venezia, 8. 
Civil Engineers! College, 354. 
Claxton's Hints to Mechanics, rev., 34. 
Cloth-making without spinning or weaving, 308. 
Clougb, description of a floating, 147. 
Club Chambers, Regent-street, with cuts, 319. 
Clyde, river, report on, 382. 
Coffre Dam at Westminster Bridge, 311. 
at St. Katharine's Dock, 430, 
Coke and Peat, 467. 
Colchester, failure of the Hythe Bridge at, 191. 
Coquet, river, improvements at mouth of, 337. 
Cornish high pressure steam-engine, 258. 
Cornwall, Mining School, 152, 
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Companion to Almanac, rev., 4. 

Competition designs, 454. 

————— For the Royal Exchange, 473. 

Competitions, remarks on, by E. B. Lamb, 211. 

Cottage window stay-bar, 361. 

Counter remarks, 458. 

Crace, Mr., paper on the history of paper-hangings, 
99, 140. 

his Studio, 285. 

Crank engines, economy of working, 146. 

Cresy’s Treatise on Bridge-building, 392. 

Crinan canal, 221. 

Curtis’s Railway improvements, 122, 239, 436; 
447, 

Curves, Railway, Ely on, 138; Assistant Engineer, 
139; P. Breff, ib.; F. Charlton, i5. ; Simms re- 
marks on, 245, 98, 202, 245, 254, 337. 

Daguerrotype, the, 321,—Candidus on, 366. 

Dams, Obstruction of streams by, 333. 

Day on Construction of Railroads, rev., 392. 

Derby, Athenzeum at, 31. 

Design Act, the, 310. 

Designs, architectural, Royal Academy, 216. 

Nelson Memorial, 133: author’s description 

of 290. 

Royal Exchange, 440. 

Devonshire and Cornwall, rocks of 229. 

Dibdin’s Northern Tour, rev., 4. 

Dictionary, Architectural, Stuart’s, 44; Britton’s, 
172. 

Diving Bell, by Col. Pasley, 469. 

Donaldson, T. L., design for Royal Exchange, 441. 

Door stay-bar, 362. 

Dover, railway-works near, 45. 

Draining land by steam-power, 341. 

Dumfries, hurricane at, 113. 

Dynamometer, 138. 

Earthquake on the Island of St. Mary, 112. 

Edinburgh, Scliool of Engineering at, 86. 

Efizabethan architecture, 391. 

Ely, J., on railway curves, 138, 

Encroachments and Recessions of the Sea, 464, 

Engine smoke, invention for consumption of, 345. 

Engineering, school of, at Edinburgh, 86. 

—— ——— Works, 27, 76,117, 157, 237, 315, 355, 
395, 444, 476. 

Engraving, new mode of, 315. 

———-——- By means of voltaic electricity, 465. 

Equibatomie compound, new, 228. 

Ericsson’s steam-boat propeller, 115. 

Etruscan Sculpture, British Museum, 428. 

Excavations and embankments, setting out slopes 

, 18. 

Excavator Locomotive, 468. 

Exhibition, designs Royal Academy, 216. 

Designs for Nelson Memorial, 133, 290. 

Royal Exchange, 440. 

Manufactures and works of art, Paris, 


223, 
Falling Bodies, momentum of, 18. 
Filtering apparatus, Jonville’s, 339, 
Fine Arts in Italy, 388. 

in Greece, 461, 

Fire bars, Miller's patent, 468. 
Fire-escape, 97. 
Flexible water main at Glasgow, 451. 
Floating Harbours, 172. 
Floating Clough, description of, 147. 
Fluids, incompressible, equilibrium of, 353. 
Foreign intelligence, 28, 77, 116, 197, 237. 
Foreign Monthly Review. French decorations and 

shops, 259; furniture and manufactures, 369. 
Fossil shells, Capt. Bayfield's collection of, 228. 
Francis on tbe Fine Arts in Greece, 461, 
Fuel, economy of, 180. . 
—— New, for steam navigation, 421. 
Galvanic Telegraph, Great Western Rajlway, 31. 
Galvanism, mode of blasting rocks by aid of, 177. 
Geological Society meetings, and papers, of, 151. 
Geology, physical, researches in, by W. Hopkins, 


» Richardson’s lectures on, as applied to 
architecture, 147, 192, 271, 336. 

German Architecture, see Munich, 

Ghent, new buildings at, 191. 

Gibbon's Law of Dilapidations, rev., 2, 

Glass, duty op, case relative to, 76, 


INDEX. 


Glenarm harbour, 82. 
Godwin, G., Letter to Col. Pasley, 18. 
—— ‘ Churches,’ 324. 
On investigation of acoustics, 392. 
Architectural Tour in the Provinces, 426. 
Gothic arches, method of striking, 98. . 
Gothic architecture, on the parallel styles and period 
|. of, in France and England, 193. 
| Gradients, table of, 460. 3 
i Grauwacke or Transition system, in Somerset, &c., 
228. 
Granton Pier, 356. 
Greeks, polychroney of, 220. : 
Grellier, W., design by, 217, first premium for Royal 
Exchange, 437. 
Ground-rope apparatus, Curtis's patent, 447. 
Gunpowder, method of firing, under water, 192. 
Gutters for roof, cast-iron, 363. 
Habershon’s Ancient Half Timbered Houses, rev., 
351, 439. 
Ham, F., remarks on steam power, . 
Harbours, Glenarm, 82— plan for, at lastings, 85. 
Harlarton, Mr. Gregory’s mansion at, account of, 39. 
Hastings, proposed harbour at, 85. 
Hawkins, J. J., remarks on wooden pavement, 308. 
Hawkshaw, J. report on Great Western Railway, 48, 
lfershel, Sir J., on photography, 150. : 
Hodgkinson, E., experiments to ascertain the 
strength of different species of wood, 422. 
lIogan's * Pieta,’ colossal group, 363. 
Holbeach, sea-bank at, 450. 
Hopper, Mr., letter on the Royal Exchange, 218; 
remarks on Wellington Testimonial, 307. 
Horticultural Society, 22. 
Houses of Parliament, works at, 157; stone for 
building, 331, 372, 419,—tenders for, 442. 
Hughes, on the Steam Dredging Machine, 9. 
Hull, proposed new dock at, 16. 
Hydraulic gas-holder counter-balance, 201. 
Hydrostatic Chain, 449. 
Hydroitatic Jack, 436. 
Improvements in buildings, 361. 
Incorporated Church-building Society, 317. 
Ipswieh new dock at, 356. 
Iron, on use of, by R. E. Phillips, 11. 
—-— Clay’s new mode of producing, &c., 17. 
——— Works at Rhymney, deseription of, 147. 
Jobbing, Government, 321. 
Jones’ Principles and Practice of Levelling, rev., 339. 
Jonville’s filtering apparatus, 339. 
Iron, experiments oneby Mr. Fairbairn, . 
Tron-trede, state and prospects of, 342. 
—— Statues, 118. 
—— Houses, 152. 
Isolated Harbours of Refuge, 135. 
Italy, Fine Arts in, 388. 
Ivory, artificial, 345. 
Katharine’s, St., Dock, Telford’s specification and 
drawings for entrance lock, &c.,'430. 
Kilsby Tunnel, 224. 
Lamb, E. B., remarks on public competitions, 211 ; 
designs by, 218. 
Lardner, Dr., on Railway Constants, 383. 
Law Proceedings, 23, 75, 153, 233, 273. 
Leeds’, Illustrations, Public Buildings, rev., 5. 
——— Studies and Examples, rev., 262. 
Lemon's, Sir C., Miniug School, Cornwall, 152, 
Light-houses, construction of, on sands, 37. 
Lighting of the House of Commons, with Bude 
lights, 223. 
Lithographing Old Prints, new method of, 808. 
Lock Gates, on framing witbout iron, 111. 
—— — Description of a floating Clough, 147. 
A new plan of construction, 470. 
Locomotive engines, wheels of, 44. 
On tubing of the boilers, 111. 
On the comparison between the powers 


of, 146. 
————— On the priming of, 455. 
Locomotive excavator, 468. 
London and Birmingham Railroad, 19, 252. 
—— and Westminster Bank, described, 40. 
Illustrations of Public Buildings, rev., 5. 
Table of Public Buildings, 187. 
Loudon's Suburban Gardener, rev., 258. 
Lowther Arcade, critique on, 83. 
Designed hy Mr, Young, 254. 


Luxor Obeliak, the, 222. . 

Lyell, Mr., on fossil shells, &c., 228; on the tertiary 
deposits in Norfolk and Suffolk, 229. 

Machine for cleaning, &c., fronts of houses, 97. 

—  — Sawing, for cutting railway bars, 192. 

Calculating, new, 389. 

Macrae’s patent hydraulic gas-holder, counter. 
balance, 201. 

Manchester, Unitarian Chapel at, by Barry, 397; 
general remarks on new buildings, &c., 426, 

——— Architectural Society, 149, 312, 

Manchester and Salford canal opening, — . 

Manufacture of paper-hanging, important inventioa 
in, 344. 

Marine railway slip, 389. 

Martin's patent cement, 100. 

Mayo, survey and map of, 113. 

Mersey, changes and improvements in the embouchere 
of, 421. 

Meteoric stone, account of fall of, 194, 195. 

Metropolis, public statues in, 218. 

—— Plan for supplying with spring water, 441. 

Miller's patent fire bars, 468. 

Modern School of English Architecture, rev., 262. 

Momentum of Falling Bodies, 18, 43. 

Monacale, Cathedral of, 440. 

Montrose, Wet Dock, 98; Suspension Bridge, 111. 

Monuments, National, 15. 

Mornay, A., on general theory of the steam-engine, 
128, 200, 423. 

Mowing machine, 345, . 

Munich, buildings at, 425; Table of Ditto, 426. 

Museum, British, see British. 

Soancan, managemont of exposed, 13; 
critique on, 304, 

National Monuments, 15. 

Nelson Monument, exhibition of designs and models, 
133; second competition and exhibition, 290; 
meeting of committee; 309. 

letter ou, by Omega, 136; second 


ditto, 169. 


view of Mr. Railton's design, 279. 
remarks on decision of the com- 
mittee, 280. 


Oldham’s system of warming Bank of England, &c., 
96. 

Omega on the Nelson Monument, 136. 

Ouze Outfall Improvement, 467. 

Oven, roasting and baking, plans, &e., of, 359. 

Oxford Street, experimental paving in, 393, 474. 

Panorama of Rome, &c., 135. 

Painted glass window, by Hoadley and Oldfield, 308. 

Paper, new kind of sentitive, 195. 

Paper-hangings, history of, 99. 

important invention in manufacture 


of, 344, 
Pasley, Col., on the Suspension Bridge st Montrose, 
111; operations by, for blowing up the wreck of 
the Royal George, 392. 
Pambour on the steam-engine, 219; rev., 545. 
Papier machée ornaments for Acteon steara.vessel, 
20. 
Paris, Pont du Carrousel, 79. 
—— Arc de l'Etoile, 159, 
—— architectnral taste, 328. 
—— shops, &c., 
Parkes on steam-boilers and steam-engines, rep., 363. 
bmi OAM sanon 1839, 349. 
atents, New, 30, 78, 118, 158, 198, 212, 
358, 398, 446, INTIMIS 
American, 230. 
Paving, experimental, in Oxford 


314. 
Act, 153. 
Pavements, Roman, 357. 
Peat, use of ,in manufacture of iroa, 
patent, i. 
Peat er dinde 145. 
Penn ia, art. “ 
Public Buildings from, Ll: 
424. 
Philomussens, rambles by, 
Photography, Sir J. H 
rotype, 321; “ History 
Plymouth Breakwater, 
Pointing a church steeple, 4f 
Polychromy of the ancient “ 


Pont da Carrousel, Paris, described with cuts, 79. 

Priming of locomotive boilers, 455. 

Prints, old, method of lithographmg. 308. 

Prussian railway law, 20, 

Publie Buildings and Irmprovements, 28, 77, 277, 
317, 356, 397, 416. 

Pugin, W.. Habershon's reply to his Hinuetions, 
351. 

Qnarries, list of, examined for stone for New Houses ! 
of Parliament, 372. 

Quarterly Review, paper from, on styles of arehi- 
tecture, 247. 

Queen's College, Bath, 443. 

Quetelet on the calculations of probabilities, 144. 

RamwaArYs:;— 
Aylesbury (opening), 276. 
Birmingham and Gloster, 26, 116, 137. 
Birmingham and Derby, 275, 396. 


Blackwall, 155. 

Bolton snd Preston, 237, 277. 
Bristel and Exeter, 116, 355. 
Chester and Crewe, 390, 

Chester nml Birkenhead, 26, 197. 
Croydon, 155, 275. 


Cheltenham and Great Western, 236. 


Dundee and Arbroath, 275. 
Eastern Counties, 27, 116, 154, 197, 236, open- 
ing 275. 


Edinburgh, Leith, &c., 27. 
and Glasgow, 313. 
Glasgow and Paisley, 236, 276, 313, 396, 444. 
Glasgow and Ayr, 26, 236. 
Great Western, 41, 47, 76, 197, 236, 276, 355. 
Hull and Selby, 196, 444. 
London and Southampton, 197. 
and Southampton, 276. 
and Brighton, 26, 116, 197, 277. 
and Birmingham Railway, works near 
Blisworth, 19; excavation, 252. 
Lewes and Ifastings, 26. 
Liverpool and Manchester, 76, 355. 
Manchester and Leeds, 26, 146, 237, 276, 313. 
and Birmingham, 26, 76, 155, 237, 
277, 355, 396, 414. 
Midland Counties, 355, 396, 444. 
Newcastle and North Shields, 197, 277. 
Preston and Longridge, 277. 
and Lancaster, 355, 396. 
Sheffield and Rotherham, 197, 236. 
Stockport Viaduct, 396. 
S. Eastern, Dover, 76, 235. 
York and North Midland, 276, 313, 355. 
FOREIGN :— 
America, 116. 
Austria, 27, 116. 
Brunswick and Harzburg, 27. 
Danube and Black Sea, 197. 
Havre, 27, 197. 
Philadelphia, 116. 
Russia, 116. 
Versailles and St. Cloud, 116. 
Railway bar, Tilghman's, 449. 
Railway Constants, hy Dr. Lardner, 383. 
Railway Curves, setting out ef, 13. 
Railway points, 449. 
Railways, construction of, in Aerien, 146. 
on setting out widths, by H. Carr, 192. 
on the present mode of executing rail- 
ways, by F. Wislaw, 192. 
Society, 152. 
Signals, Curtis's patent, 447. 
Wheel, 422. 
Railton, Mr., design for the Nelson monument, 280. 
Rain, impression of drops of, on new red sandstone; | 
151. 
Ralph Redivivus, No. 12, The Pantheon, P 
Street, 8. 


No. 13, Excise Office, 36, 

No. 14, Lowther Arcade, 83. 
No. 15, York Column, 127 

No. 16, Pimlico Literary Insti- 


tution, 162. 
No. 17, Soancan Museum, 304. 
Rennie's, Sir J., account of Plymouth breakwater, 


report on the River Ouze improve- 
ment, 167. i 


INDEX. 


Reports, Irish railway commission, 39. 
London and Brighton railway, 46. 
Great Western ditto, 46. 
Liverpoo! and Manchester, 75. 

——— Institute British Architects, 226. 


Institution of Civil Engineers, 111, 145, 
192, 225, 268, 311, 497. 
River Dee and Harbour of Chester, 267. 
Royal Exchange, 436. 
Repton, aspects and prospects by, 40. 
Resins, constitution of, 228. 
Restoration of ruins, obscrvations on, 369. 
Reviews: 
Armstrong on Steam-engine Boilers, 390. 
Bartholomew’s llints, 190. 
Bernard’s Arithmetical Perspective, 319. 
Bland on Arches, 309. 
Bofleau's Traverse Tables, 352. 
Bonrne's London and Birmingham Railway, 352. 
Bradshaw's Map of Railways, 35. 
Brees’ Appendix to Railway Practice, 190. 
Buck on Oblique Arches, 309. 
Cicognara, Fabbriche di Venezia, 8. 
Companion to the Almanac, 4. 
Cresy’s Treatise on Bridge-building, 189,392. 
Day on construction of railronds, 392. 
Del Duomo di Monreale, 440. 
Design Act, 309. 
Dibdin’s Northern Tour, 4. 
Essay on Bitumen, 191.. 
Engincers, royal, professicnal paper, 438, 463. 
Foreign Monthly Review, 259. 
Foulston's Public Buildings, 34. 
Gibbons' Law of Dilapidations, 2. 
Grand Junction Railway, 144. 
Mabershon's Ancient Half Timbered Houses, 351, 
439. 
llann and Hosking's Architecture of Bridges, 260. 
Mart on oblique arches, 392. 
Hay's Laws of Harmonious Colouring, 188. 
Ilereulaneum and Pompeii, 7. 
Hints to Mechanics, 35. 
Mopper on the Royal Exchange, 143. 
Hosmer’s Tables, 309. 
Ibbetson on Turning, 352. 
Instrument, on a box of, 437. 
Jones’ Principles of Levelling. 309. 
Journal of the American Institute, 35. 
Lecds’ Public Buildings of London, 5. 
Loudon’s Suburban Gardener, 258. 
Mechanics, by the Rev. 11. Moseley, 183. 
Monumens d’Archit. Byzantine, 7. 
Morin sur l'Adherence des Pierres, 8. 
Pambour on the Steam Engine, 345, 466. 
T'arkes on Steam Boilers, &c., 263. 
Pasley, Col., on Cements, &c., 32, 105. 
Penny Cyclopedia, (London), 186. 
(Munich), 424. 
Photogence drawing of, history of, 437. 
Polytechnischen Journal, 8. 
Quetclet's Calculations of Probabilities, 144. 
Rennie's, Sir J., Report on Improveinent of the 
River Dee, 267. 
Repton's landscape gardening, by London, 392. 
Richardson on Warming and Ventilation, 315, 
Richardson's Architectural Remains, &e., 391. 
Roscoe's London and Birmingham railway, . 
Shaw's Encyclopedia of Ornament, 266. 
Sopwith's Isometrical Perspective, 110. 
Studies and Examples, Modern English Architec- 
ture, 262. 


Taylor's Design for Exchange Buildings, Man-! 


chester, 268. 

Telford's Life, 107. 
Thomas’ Gothic Ornaments, 268. 
Ure's Dictionary of Arts, &c., 185. 
Wallace's Universal Calculator, 110. 
Westminster Improvements, 31. 
Year Book of Facts, 144. 

Rhymney Iron Works, 147. 


Richardson, C. J., on Warming Buildings, 371. 


Architcctural Remains, rev., 391. 
G. F. on Geology as applied to Archi- 
tecture, 336, 147, 192, 271. 
Rocks of Devonshire and Cornwall, 229. 
Rome, architectural restoration of ancient monu- 
menta of, 105. 


, Sca-bank at Holbeach, 450. 


; Stone for the new Houses of Parliament, 331 ; 


Rotative Disc Engine, 315. 

Royal Academy, architectural designs at, 216. 
———— ———— animadversions on, 367. 

Royal Exchange, 114, 137 ; letter respecting, 171; 


proceedings and resolutions of the committee, 
1235 letter from Mr. Hopper, 218; report of the 
architects, 436 ; ditto committee, 437 ; exhibition 
of the dexigns, 140, 473. 

EL - George, blowing up of wreck of, Splthead, 
392. 


Ruins, observations on restoration of, 369. 
Ruinous buildings, on means cmployed for removing, 
135. 
Running Gauge for measuring railway rails, 245, 
Safety lamp, Baron Mesniel, 472. 
Salvin, Mr., employed at Horlaxton, 39. 
Savery, Capt., inventor of the steam-engine, 137. 
Sawing Machine for cutting of railway bars, 192. 
Schiller's Monument at Stuttgard, 237. 
School of Design, Margaret Street, 113. 
Sculpture and Architecture, remarke on, 214. 
—— early Greek, at British Museum, 179, 256. 
Hogan’s “ Pieta, 363. 
Etruscan, British Muscum, 428. 
Ancicnt Statues, 367, 434. 
Egina Marbles, British Musenm, 458. 
Phigalian Marbles, ditto 439. 


Sea, encroachments and recessions of the, 464, 
Sesostris, Colossus of, 286. 


: Sewage of Westininster, 311. 
: Shaw’s Encyclopedia of Ornament, rev., 266. 


Simms, F. W., on curves on railways, 245. 

Skew Arches, 164. 

Sineaton's estimate of animal power, 192. 

Soanean Museum, the, 304. 

Sopwith’s Isometrical Perspective, rev., 110. 
Southampton docks, 476. 

St. Helen’s town-hall, 477. 

Statues, public, in the metropolis, 218. 

ancient, 367, 434, 452. 

Steam-boilers and steam-engines, Parkes on, 225, 

363. 

Steam-engines, on thc economy of working expan- 

sively in crank engines, 146. 

Steain-engine, theory of, by Pambour, 345, 466. 
StraM NAVIGATION, STEAM-VESSELS, &c. :— 

Iron Steam.vessel, Brazilian steam navigation, 
&c., 25. 

Great Western, 76; Hecla, 76; steamers from 
France to America, 76. 

Stcam-boat Inspectors, 91. 

Ericsson’s stcam-boat propeller, 115, 154; Great 
Western, 15, 154; the Kite, 115. 

Launch of the Nicholai, 154; the Star, ib. ; steam 
conveyance to America, ib.; Mediterranean 
steam navigation, id. 

Mails to America, 196; the Union iron steamer, 
ib. 

Steamers from Clyde to New York, 235; iron 
ships, 7d. 

The British Queen, 274, 354; iron ship, 275. 

Steam-ships, 313; communication with America, 
ib. 

Government steamers, 354; the Cyclops steam 
frigate, ib. 

The * Sesostris,’ 394; Boston and Lis erpool steam 
ships, i5. 

Canal steam navigation, 395. 

The * Medusa’ steamer, ib. 

The ‘ Archimedes,’ 442; the ‘ Queen,’ 445. 

“The New York,” 475 

Steam, new fuel for, 421. 

power, Ham on, 287, 

vessels, power of tonnage, 421. 

On the elastic powers of, 467. 

On the density of, by Dr. Ure, 473. 

Stecl, difference between European and Indian, 

151. 


list 
of quarries examined for, 372; tables giving re- 
sults of experiments, 419. 


Surrey County Lunatic Asylum, 357. 
Tait, J. F., on the public buildings of the ancients, 


215, 
Telegraph, Galvanic, Great Western Railway, 361. 


x 
T 
elford, T., specification and drawings for entrance 

lock, &c., St. Katharine’s Docks, 430. 

Thames embankment, at- New Houses of Parliament, 
355. 

Tunnel, work at, 158. 

Shield, 326. 

Philomusseus on, 328. 

Tite, W., paper by, read at Architectural Socicty, 
242. 

Tilghman's railway bar, 419. 

Tonnage in steam vessels, most economic proportion 
of power to, 421. 

Transferring old prints, 465. 

Traveller's Club House, work on, rev., 262. 

"Traverse Tables, Boileau's, rev., 352. 

Trevithick, Richard, memoir of, 93. 

Tides, Prof. Whewell on the, 172. 


Tumulus or Barrow, near Rusb, county of Dublin, ' 


113. 
Turnbridges on the Hereford and Glo'ster canal, 192. 
Turnbull, Major, letter from, 42. 
Turn-table, Railway, substitute for, 202. 


|" INDEX. 


Turning, Ibbetson on, rev., 352. 

Voltaic battery, by W. R. Grove, Esq., 472. 
Wallace, R., the Derby Athenseun by, 31. 
Walker, J., report on Caledonian Canal, 174, 221. 
Warming buildings, Richardson on, 371. 


Waterworks, Chelsea, 340. 

Water Company, new, 441. 

Main, Glasgow works, 451. 

' Waves, Mr. Scott Russell on, 471. 

Well sinking, 245. 

Wellington Testimonial, remarks on, 307. 

' Statue in the city, 114. 

: Westminster Bridge, works at, 157 203. 

' Wheels of locomotive engines, 44. 

new railway, 442. 

!———— For coinmon roads or railways, 449. 
White, J., design for raising sunken vessels, 284. 


Wightwick, Mr., on the National Gallery, 97 ; design 
! for Public Hall at Plymouth, 397. 
; Wilkins, W., necrological notice of, 388. 


Warming and ventilating of buildings, by Ilood, 469. i , 
Water, Lord Brougham, on the composition of, 417.. Wood, experiment to ascertain the strength of diffe- 


| Willoughby de Eresby’s, Lord, patent machinery fo 
compressing peat, 281. 
; Wiliams’ patent boiler, 306. 
; patent peat fuel, 111. 
Lieut. Col, on shingle of the coasts of 
' — Sussex, 126. 


' rent species, by Mr. E. Hodgkinson, 422. 
. Wood, W, first report on Great Western Railway, 
| 473 second ditto, 58. 
ı Wooden Pavement, 20, 43, 201, 314. 
LÁ ÓÁ— ———— Hawkin’s remarks on, 308. 
j Woolwich Dockyard Improvements, 444. 
Worcester, buildings at, 427. 
Wreck of the Royal George, Spithead, blowing op 
of, 392. 
'yre Harbour, 444." 
Yates, on changes and improvements in the embou- 
chure of the Mersey, 421. 
Yorkshire Paving, on the effect of climate on, 463. 
Young, Mr., architect of the Lowther Arcade, 254. 


` 


Ar de l'Etoile, Paris, 4 cuts, 159. 
Apparatns to take up a carriage, 2 cuts, 448. 
Aspects and prospects, 1 cut, 41. 
Athengum, Derby, 3 cuts, 31. 
Boiler, Williams’ wrought iron, 1 cut, 306. 
Break, for arresting the progress of an engine or 
carriage, 6 cuts, 123. 
Bnipoxs:— 
Architecture of, 2 cuts, 261. 
Bow, Old and New, 4 cuts, 119. 
Pont du Carrousel, Paris, 19 cuts, 79. 
Westminster, repairs at, 2 cuts, 203. 
Building, Iuproverments in, 15 cuts, 361. 
Contrivance for shutting doors, 1 cut, 33. 
Caledonian Canal, cutting of, 1 cut, 109. 
Chalk excavations, 5 cuts, 206. 
Cistern for water, ] cut, 35. 
Churches of London, 4 cuts, 325. 
Club Chambers, Regent Street, 2 cuts, 319. 
Cofferdam at St. Katharine’s Docks, 9 cuts, 431. 
Dock, plan of proposed new, at Kingston-upon-Hull, 
1 cut, 16. 
Dynanometer, 1 cut, 138. 
Fire escape, 1 cut, 97. 
Glenarm Harbour, 2 cuts, 83. 
Gothic arches, method of striking, 2 cuts, 98. 
Ground-rope apparatus, 2 cuts, 447. 
Gauge, running, 1 cut, 245. 
—— improved, 1 cut, 338. 


LIST OF ENGRAVINGS. 


HARBOURS :— 
Glenarm, 2 cuts, 83. 
Hastings, 1 cut, 86. 
Of Refuge, 3 cuts, 121. 
Of Refuge, 1 cut, 172. s 

Hastings, harbour at, 1 cut, 86. 

Hydrostatic Jack, 3 cuts, 435. 

—————— Chair, 2 cuts, 449. 

Iron, new mode of producing wrought or malleable, 
direct from the orc, 3 cuts, 17. 

Lamp, Parker's hot-oil, ] cut, 329. 

Lighthouses, construction of, on sand, 4 cuts, 38. 

Locks, reservoir canal, ] cut, 67. 

Locomotive, animal, 14 cuts, 239. 

Lubrication, 3 cuts, 142. 

Nelson Memorial, 1 cut, 279. 

Oven, roasting or baking, 7 cuts, 359. 

Peat compressing machine, Lord de Eresby, 8 cuts, 
281. 

Perspective Aritbmetical, 8 cuts, 349. 

Plymouth Breakwater, 2 cuts, 165. 

Railway buffer, 6 cuts, 306. ° 

Pailway constants, 2 cuts, 384. 

Railway curves, 9 cuts, 139, 140, 164, 202, 254, 
337, 436. 

Railway turntable, substitute for, I cut, 202. 

Sea-bank at Holbcach, cut, 450. 

Sesostris, Colossus of, 1 cut, 286. 

Shingle, course of, 3 cuts, 126. 


Signals, (on railway), apparatus for waking, cut, 448. 
Skew arches, 2 cuts, 164. 
Spring bow or arch, 1 cut, 35. 
STEAM ENGINE :— 
Atmospheric, 1 cut, 407. 
Bennett’s, 1 cut, p. 46. 
Boilers of, Armstrong on, 4 cuts, 390. 
Boulton and Watt’s single acting, 1 cut, 408. 
Ditto double acting, 2 cuts, 409. 
Bunnett and Corpe's concentric, 3 cuts, 199. 
Ditto 2 cuts, 215. 
Double acting engine for supplying water, 1 cut, 
Fourway cock of, 2 cuts, 407. 
Governor, the, of, ] cut, 410. 
Leupolds, 1 cut, 407. 
Marquis of Worcester, I cut, 403. 
Neucomen’s, 1 cut, 405. 
Papin, 1 cut, 405. 
Parallel motion of, 2 cuts, 460. 
Savery's, 1 cut, 404, 
Steam toy, Hero's, 1 cut, 401. 
Streams, obstruction of by dams, 3 cuts, 334. 
Synagogue, new, Great St. Hclen's, 3 cuts, 1. 
Thames tunnel shicld, 1 cut, 326. 
Vessels, raising sunken, 1 cut, 284. 
Victoria boilers, 5 cuts, 322. | 
Water-main, flexible, 6 cuts, 451. 
Well at the Hampstead Road, 1 cut, 246. 
Wheel for the common road or railway, 2 cuts, 449. 
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